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     Meditation is not just a simple research object. The rising and popular fi eld of 
meditation research or contemplative science as it is called has a much larger impact 
on modern science and on our society as we assume at the fi rst glance. This is 
because meditation is not only a fascinating research object but also quite a challenge 
for our current scientifi c practice. The content of this volume, which summarizes 
presentations and discussions of an expert meeting in Freiburg, Germany, documents 
the many facets and implications of meditation research. In this introduction we will 
touch on a few of them. 

 The fi rst challenge meditation research brings to the established scientifi c para-
digm is that it is pointing to the  neglect of experience . Our personal fi rst person 
experience, which, by the way, is our primary access to the world, cannot be shared 
with others directly. You cannot explain how chocolate tastes. In order to get the 
experience of the taste of chocolate others have to taste it themselves. Even worse, 
scientists are not even able to explain the phenomenal experience (qualia) using 
the current predominant approach in consciousness research (Chalmers  1995 ). 
The pragmatic solution taken so far was that personal experience was mainly devalued 
in comparison with third person approaches. And this scientifi c practice is also 
related to our cultural and social practice, where scientifi c beliefs often predominate 
personal experience. Classical examples are: Patients who have been told for many 
years that they cannot possibly have back pain because there is nothing to see on 
their x-ray; people having unwanted telepathic experiences being told that they are 
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having illusions and being advised to seek psychological help because no scientifi c 
explanation is available; or people being shut away into psychiatric hospitals for no 
other reason than for hearing voices. The investigation into the practice of meditation 
has made a decisive difference here. The debate about including fi rst person perspec-
tive into science had started already at the end of the 1990s (Shear and Varela  1999 ), 
and successively we were able to demonstrate that this is a feasible position which 
is also deeply rooted in the history of our western scientifi c paradigm (Walach and 
Runehov  2010 ; Walach  2011 ; see also the chapter by Walach in this volume). 

 Expanding on this fi rst person approach we can now conceptualize the practice 
of meditation itself as a  scientifi c method . Eastern cultures have investigated for 
millennia consciousness and the mind by introspective methods based on insights 
from meditation practice (Wallace  2007 ). Western science has abandoned introspec-
tive approaches since they were considered error-prone. What has been overlooked 
here is that any introspective approach needs the capability of stable attention 
regulation in order to arrive at an unwavering perspective for observing one’s own 
inner processes. In the same way as you cannot play music on the piano without 
serious practice you cannot reliably observe your inner mental activities without 
having some stability in your attention. Meditation provides us with a technique 
to gain such stability, and thus trained mediators can be valuable participants in 
all kinds of psychological and neuroscientifi c experiments which rely on precise 
description of mental events (Lutz et al.  2007 , see also Hasenkamp in this volume, 
Hinterberger in this volume for some examples). 

 Being an object and a method of research addresses another issue which is not 
usual for scientifi c practice. In order to study meditation most  researchers meditate 
themselves . Some even argue that you cannot work in this area at all, if you do not 
have your own fi rst person experience. This in turn means that the conceptualizations 
of most of our colleagues in this fi eld (ourselves included) are among other factors 
also driven by our personal meditation experience and also the specifi c tradition 
we align ourselves to. In this sense meditation is no research object that one can 
remain separate from oneself in the way like for example a biologists can stay 
separate from a certain protein. Meditation science is mostly done by meditating 
scientists. For somebody familiar with different traditions it is often obvious when 
reading a publication whether the researchers in charge are coming from the 
Theravada Buddhist, Tibetan Buddhist or Transcendental Meditation tradition. But 
on the other hand, with science normally conceptualized as an objective method 
which should be independent of the individual conducting the research procedures, 
this fact is rarely mentioned. Jonathan Shear and Hoyt Edge, both in this volume, 
independently stress the importance and impact of this personal experience within 
the research context and make suggestions how to incorporate it into the research 
team or even into the process of forming teams including diverse perspectives on 
meditations by mixing researchers with background in different traditions. 

 But meditation is also a complex research object for yet more reasons. One is 
that meditation is almost  impossible to defi ne  and we have to look for different 
approaches to conceptualize meditation within the scientifi c paradigm (see the 
chapter by Schmidt in this volume). But even the very idea of defi ning an object of 
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research makes obvious where meditative practices and scientifi c approach diverge. 
Science needs defi nitions in order to create stable research objects. These well- defi ned 
objects, sometimes termed constructs, can then be empirically investigated by 
research teams all over the world. But let’s take e.g. the practice of mindfulness. 
Mindfulness is entailing a radical reorientation towards one’s own experience. 
One of the major insights gained by this approach is that there is no stability in 
experience; or in other words that objects and constructs will wax and wane and 
that they are thus essentially of a void nature, or at the very least quite fi ckle. This is, 
epistemologically speaking, a radically different approach to the world. Trying to 
fi nd a defi nition for mindfulness seems to be a contradiction in itself. 

 Another issue where meditation is at odds with the standard scientifi c paradigm 
is the topic of the  individuality  of meditative states and experiences in meditators, 
despite similar formal traditions that are being followed. Here we are hardly at the 
beginning of even recognizing the problem. If you take a short glance at the colorful 
charts mapping brain activities of 50 different meditators in the chapter of 
Hinterberger (in this volume) you will get a fi rst impression of the issue at stake. 
Standard empirical approaches normally imply that an intervention does the same to 
everybody and thus statistics across populations meditating or not meditating are 
computed and compared. The idea that this might be misleading came to our mind 
for the fi rst time when we measured two very experienced nuns from the Theravada 
tradition in our neurophysiological laboratory in Freiburg, Germany. The two nuns, 
as well as the two sessions were quite alike. We spoke about techniques, meditation 
practices and different approaches and for us this all looked very similar in 
background, culturalization and practice of meditation. But the resulting EEGs of 
these two women were quite different. Thus, not only can we hardly compare inner 
experiences of meditators which each other, moreover, we even have to doubt that 
similar experiences result in similar third person data. Hinterberger in his chapter 
shows some data documenting this conundrum, and fi rst approaches to deal with 
this variation in an adequate way. 

 With respect to this individuality of meditation we always have to recall the 
fact that meditation – although it is nowadays frequently applied in the clinical 
context – is  no passive drug . Patients learning to meditate not only adopt a certain 
practice of attention regulation. Most of them will also experience a deep intellectual 
reorienting themselves and their lives. And it very likely is especially this part of 
fi nding new meaning and understanding which is part of the clinical effectiveness. 
In a qualitative study we have assessed the understanding of the concept of mind-
fulness by participants of a mindfulness-based stress reduction program (MBSR) 
and found huge differences, mainly regarding biographical aspects (see Schmidt, 
this volume). So while we still use the method for assessing a passive drug – i.e. the 
randomized controlled trial – to measure clinical effectiveness of mindfulness-based 
interventions, we need to remind ourselves that the model behind the changes 
observed does not really fi t this method. This is another incentive for researchers 
within contemplative sciences to develop new methods which are more adequate to 
the topic. And this generally applies to most scientifi c approaches regarding meditation 
and its benefi ts. The goals of meditation are mostly levels of attainment within and 
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of consciousness, and we have hardly any methods to assess these changes. 
The longstanding debate whether we can measure a potential ‘level of mindfulness’ 
(if such a thing even exists) by a self-report questionnaire (Belzer et al.  2013 ; 
Grossman  2011 ) may serve as a blue-print for this shortage and demonstrate that 
there are some tasks still on our way ahead. 

 If we continue to compare meditation with other topics of research, we can 
furthermore see that the investigation of meditation cannot be relegated to one 
scientifi c fi eld alone. Contemplation research has an  interdisciplinary basis at its very 
roots  like hardly any other topic in science. This is also shown by the sociological 
aspects of the new fi eld of meditation research which reveal some crucial differences 
to other disciplines. So far no major scientifi c societies for contemplative research 
have been founded. Only one specialized journal for the topic has been launched 
(“Mindfulness”). Initiatives regarding meditation research are coming from all 
kinds of different disciplines with psychology, neuroscience and maybe philosophy 
at the forefront, but also with impact from biology, cultural studies, Asian studies, 
or religious studies, not to mention organizations fostering the dialogue between 
science and spirituality, or between religion and society. Here we observe a new 
movement in the making, which in some aspects is quite different from others we 
have seen in science. The potential impact and benefi t of meditation research to 
address and critically debate the basic assumptions of science themselves is obvious 
and, in our view, there is a lot to gain from this process. 

 This is especially true since science is currently the predominating paradigm 
for creating meaning in our modern societies. Any change within science will also 
result in societal changes, and this can already be seen with respects to the many 
effects scientists have reported in studies on meditation. These results inspire a cultural 
change which brings meditation-based and mindfulness-based approaches to many 
areas of our live. Meditation and mindfulness are now widely secularized and this 
transformation, due to a change in motivation, alters the practice itself (see Schmidt 
 2011  for a more detailed discussion). But this popularization of meditation is not 
only driven by science. It can also be seen from a different angle. With the current 
social acceleration of our culture (Rosa  2010 ), the ongoing individualization, as 
well as the resulting functionalization and capitalization of every tiny corner of our 
lives people are increasingly questioning our modern life style, and its consequences 
of continuing discontentment and stress. From a systemic perspective the popularity 
of meditation can be seen as a process of self-regulation of our society. And this 
social change in perspective requests, reciprocally, a confi rmation from and by 
science. However, such a self-regulation will fail, if meditation based approaches 
are functionalized similar to current approaches of improving performance within 
the dominant model of submitting all human activities to the primary goal of economic 
productivity. And this can already be seen in many aspects. A mindfulness-based 
stress reduction course in the work place in order to raise production and profi t of 
the company is a huge misunderstanding. The same program, with the primary 
motivation of improving quality of life by changing procedures, relationships and 
practices within the work-place has some potential for benefi ts. With respect to 
this potential social impact of contemplative practices it might be explainable 
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why fi ndings about meditation are often overrated in the public debate, or why the 
discourse about meditation changing the brain is so popular. The fact that meditation 
has the potential to change the way how we experience ourselves and the world 
might be of much more personal relevance. 

 In the end, we are coming back to the ever pending question what we need  to live 
a good life . The philosopher Hoyt Edge (this volume) points out that neuroscience 
cannot fi nd out what leads to a fl ourishing life. It is the classical realm of philosophy 
which addresses this question mostly in a rational and ethical fashion. Meditation 
with its spiritual background and its mainly Buddhist psychology, has the same aim, 
but uses a different approach. Rather than seeking overarching principles by rational 
considerations the impact is on staying in resonance with the world by grounding 
ourselves in experience and by inquiring and transforming the functioning of our 
mind. This is where we can benefi t from the discourse on differences in traditional 
western and eastern cultural approaches to the world. It goes without saying that 
meditation research is not necessarily tied to a Buddhist world-view. It can also be 
approached from Western perspective and function to reinvigorate those spiritual 
traditions through experience. 

 Based on these considerations it is obvious that meditation and science share a 
special relationship. Meditation and the research on meditation will change science. 
The scientifi c fi ndings about the effects of meditation change our cultures and 
societies. This, quite obviously, will lead to the fact that meditation based programs 
will become interwoven with many of our cultural processes (work, health, school), 
and this will also be changing the practice of meditation itself. It is with this back-
ground that we started the introduction of this volume on meditation research with 
the statement that meditation is not just a simple research object like any other. It is 
one of the most inspiring fi elds, science and culture can enter these days.    
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    Abstract     Meditation research in the West has so far been a view onto the meditator 
from the outside, that is from a third-person perspective. Using inner experience, i.e. 
a fi rst-person perspective, is uncommon, mostly because we do not have a reliable 
methodology, but also, because the prevalent mindset within science holds that such 
an enterprise is, ontologically speaking, of not much use. As long as consciousness 
is seen as purely derivative of matter and secondary to it, it cannot possibly have its 
own epistemological access to reality. I sketch here the historical conditions and 
systematic requirements that are necessary for an epistemology of inner experience 
to work. I hold that inner experience is not only a viable but also necessary mode of 
insight for a science that is more than natural science in the current sense. Many 
aspects of knowledge, such as values, creative insights into new theoretical models, 
intuition about new and fruitful avenues of research are strictly speaking only 
available to a fi rst-person perspective and hence results of inner experience. The 
preconditions of such an epistemology are being discussed in this chapter.  

        Inner Experience: Historical and Systematic Background 

    The Rise of the Empirical Method in Science 
and the Third- Person Viewpoint 

 It is well known that the rise of science as we know it started in the late Middle Ages 
when the empirical method – observation and experiment, together with mathematical 
modeling of the results – became the method of choice to understand the regularities 
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in nature. Astronomy and physics were the fi rst sciences to subscribe to these methods. 
In the West, the starting point of this development can be placed roughly in the 
twelfth century, when Adelard of Bath (1080–1152), a cleric who later became 
adviser to the king of England, came back from a long trip to Sicily and Palestine 
and brought books and instruments with him that allowed him to conduct optical 
experiments. This development was taken up by Robert Grosseteste (1175–1253), 
the later Bishop of Lincoln and one of the fi rst university teachers to the newly 
founded Franciscan house in Oxford. He wrote various treatises on optical experiments 
and seemed to have conducted them. Here we fi nd the noun “experimentum – 
experiment, experience” or the verb “experiri – to travel, to make an experience” 
for the fi rst time used in connection with replicable scientifi c experience (McEvoy 
 1982 ; Crombie  1953 ). “Experience” here is beginning to mean a systematic approach 
to nature from the outside through the senses, using defi ned methods of observations 
that can be repeated at will. It is the beginning of the empirical method as we know 
it: looking at nature from outside, as an object, i.e. “objectively”. 

 This method was taken up and propagated by a student of Grosseste’s, by Roger 
Bacon (1214–1292). Bacon was important, because he became professor of phi-
losophy in Paris with one of the longest regencies known in the history of the Middle 
Ages, from 1237 to 1247, commenting on Aristotle, and already advocating the 
empirical method as a foundation of science (Hackett  1995 ; Lindberg  1983 ; Clegg 
 2003 ; Power  2012 ). Bacon had entered the order of the Franciscan friars, and due 
to unrest within the order friars could only publish if the superiors had given 
permission. Due to these circumstances, Bacon was unable to reach a large audience 
after 1260. He wrote to the pope who asked him for a sketch of his teaching. 
This he wrote in 1267. It is known as his “Opus Majus – The Larger Work”. He wrote, 
in quick succession, two shorter summaries, which were meant as short extracts or 
forwords, the “Opus Minus – The Smaller Work” and the “Opus Tertium – The Third 
Work”. All these pieces contain his vision of a future science, albeit only as a sketch. 
These existed probably only in two copies, perhaps in three: one was Bacon’s, and 
one was sent to the pope. Bacon’s hope was that the pope would help him get the 
ban on writing lifted and allow him to install what was his vision of a universal 
science in earnest. This, he said, was based on experience, mathematics, and good 
knowledge of the old languages, especially Greek and Hebrew, apart from Latin 
which was the lingua Franca anyway. Experience, however, was the foundation 
of all knowledge, both of theological knowledge and knowledge of the natural 
sciences. He saw astronomy, optics, meteorology and knowledge about herbal 
remedies and dietary measures to prolong life as parts of his science, as well as 
farming, the art of forecasting historical events and a kind of technology, whereby 
the knowledge of optics would be applied, for instance by creating magnifying 
glasses to produce heat, and the like. It is interesting to see that Bacon had seen 
“ experimentum - experience  ”  already at the basis of  all  science, also of theology. 
This type of experience he called “inner experience”; I will come back to this. 

 Bacon’s attempt to revision and reform the university teaching of his days and to 
install a universal science based on experience was unsuccessful. There are many 
historical reasons that can be found for it. The situation is altogether quite complicated. 
I have elaborated on this situation earlier (see Walach  2010 ) and the most solid 
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historical analysis can be found in a book by Power ( 2012 ). Two reasons stand out: 
Bacon was not very prudent in dealing with his adversaries. He attacked the general 
of his order, Saint Bonaventure, and practically everyone who was powerful these 
days openly in his writings. Hence, it is unlikely that he found political support for 
his ideas. The pope, who was open and benevolent towards Bacon and his reform, 
died shortly after he had received the copies of Bacon’s books, likely without having 
read them. The books found their way into the papal library, where they sat until, 
roughly 200 years later, Pico della Mirandola found them. From there his ideas 
found their way to the younger Bacon, Francis Bacon (1561–1626) (Goldstone 
and Goldstone  2005 ), who used a lot of these ideas for his “Novum Organum”, the 
“New Instrument” that heralded the new scientifi c method. 

 The basic idea to found a science of nature on systematic experience of our senses 
and the analysis of the data derived therefrom has been the cornerstone of science 
ever since and has become the leverage for the power of the scientifi c method. Even 
though we have instruments that help us transcend the limitations of our senses – 
telescopes and microscopes, immunological and biochemical assays, genetic analyti-
cal methods, electric, magnetic and other resonance imaging, radiography and so 
forth – the basic set-up is all the same: an observation of systems from outside. With 
Roger Bacon and after him a process of objectifying nature has started that has not 
reached an end yet. We are observing nature from outside, and are trying to make 
sense of what we observe by using theoretical and mathematical tools to model the 
data. The power and beauty of this third-person perspective, or the objective view 
from outside, is that we seem to discover regularities that we can use to improve 
our condition. We have set ourselves to some degree free from the universal grip of 
nature and have fulfi lled the vision that Francis Bacon in the seventeenth century has 
formulated: to develop ourselves from slaves to masters of nature. 

 In that same vein, we are now looking at meditation as a special state of mind and 
the brain. We are using observational methodology that is looking at the phenomenon 
of meditation from the outside. And we are starting to discover something extremely 
interesting: meditation is foremost a very private, a very personal exercise and 
experience, subjective in nature and bound to certain states of consciousness. Can 
those states be captured from outside  alone ? Will we be able to make sense of such 
observations without the inner fl avor, the subjective experience? It is here that the 
fi rst-person perspective of inner experience enters the scene. This has already been 
part of Roger Bacon’s vision. So let us turn to this side of history once more.  

    Attempts to Introduce Inner Experience and First-Person 
Perspective into Science: Roger Bacon, Brentano, Husserl 

 Roger Bacon, we saw, wanted to found the whole of what counted for science at that 
time on experience, not only the natural sciences proper, but also theology. What did he 
have in mind? In his “Opus Majus” he says, in Part VI (Bacon  1897 , Vol. 2, p 167ff) 1 :

1   Translation mine. To my knowledge there is as yet only this old edition of Bacon’s Opus Majus, which 
I have used. I have reproduced the original Latin quote in full and discussed it in Walach ( 2010 , p. 63 ff). 
Here one can also fi nd a lengthier discussion of the issue with more textual proofs and arguments. 
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  Experience comes in two forms: One is through our outer senses, and this is how we experience 
what is in the heavens and below. This is human, scientifi c experience… but this experience 
does not suffi ce, because it does not give full evidence about material things on the basis 
of its diffi culty, and about spiritual things it attains nothing. Therefore man’s mind needs to 
be helped through other means, and this is, how the holy patriarchs and prophets, who were 
the fi rst to give science to the world, received enlightenment, not only remaining in the 
senses…There are two ways of attaining knowledge. One is through natural experience, 
and one is through divine inspiration, which is much better… This inner science has seven 
steps… The seventh consists in ecstatic enlightenment and its modes according to which 
people receive understanding in various ways… 

   What Bacon does here is very interesting. He contrasts the outer, sense-bound 
experience of the material world with inner experience. What he calls “divine inspi-
ration”, “inner science”, or “enlightenment” we can defi ne as “inner experience”, as 
fi rst-person knowledge that is received through systematically training our mind and 
looking inwards. Bacon seems to have had in mind some science of inner experience. 
This can be gleaned from the fact that he quotes the old Franciscan tradition of inner 
mystical experience that dates back to Saint Giles of Assisi (1190–1262) (Théry 
 1934 ), a friend and follower of Saint Francis of Assisi, which comes in seven 
steps, the seventh of which is parallel to what we might call enlightenment. In the 
terminology of medieval mysticism it is called “raptus”, which denotes an ecstatic 
state of complete absorption. In it, so Bacon holds following this tradition, people 
receive important insights that cannot be had through sense experiences. 

 Bacon was unsuccessful with his attempt at installing a comprehensive science 
based on – outer and inner – experience. Science progressed using outer experience 
alone. Inner experience was relegated henceforth to the realm of private religion and 
mysticism, but not part of the academic enterprise and science. 

 This remained the case until a second attempt to re-introduce inner experience into 
the enterprise of academic research was launched in modern times. This happened, as 
Franz Brentano (1838–1917) tried to start the new science of psychology in 1866 and 
1874. Franz Brentano was a theologian and philosopher. In his habilitation defense at 
the university of Würzburg in 1866 he offered various theses, the most famous of 
which was: “The method of philosophy can only be the method of natural science” 
(Wehrle  1989 , p. 45). 2  This was to be the beginning of his attempt to fi nd a secure 
foundation for philosophy in the new methodology of psychology, which he started to 
found when he became professor of philosophy in Vienna in 1874 (Kraus  1919 ). He 
postulated that the new science of psychology was to be founded on what he called 
“descriptive psychology” which in his view was systematic observation of psycho-
logical acts – thinking, willing, remembering, experiencing – from within, inner 
experience in the terminology adopted here. This inner experience or “psychognosia”, 
as he called it, would be, in Brentano’s view, a better method to understand psychology 
and a starting point to gain new ground in philosophy as well (Brentano  1982 ). 
It would be through the same systematic enterprise of experience that science proper 
had used that we can found a science of inner experience, he thought. 

2   “Vera philosophiae methodus … nulla alia nisi scientiae naturalis est” The habilitation of 
Brentano is unpublished; reference and quote from (Wehrle  1989 ). 
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 As we know, this program was not continued. Historically speaking, naïve 
introspectionism was unable to really unravel the mysteries and the working of the 
mind (Lyons  1986 ). Psychology adopted the methods of natural science, experiments 
and observation from the outside most of the time, and historically speaking, 
Wilhelm Wundt and his school have been more successful in infl uencing the 
new science of psychology than Brentano. But there began also a strong tradition of 
observing and hermeneutically understanding the content of one’s own mind, 
namely in the methodology that was introduced by psychoanalysis through analyzsing 
the experience of transference and countertransference. Here, the inner experience 
of the analyst is used to understand what is going on in the mind of the patient. This 
method of recursively observing the changes in one’s own mind, using this content 
to formulate a provisional understanding and communicating this understanding 
to the patient through interpretations or phantasies has become one of the corner-
stones of narrative reconstruction used in psychoanalysis and clinical psychology. 
Interestingly, Freud very likely adopted this method from Franz Brentano’s postulate 
of descriptive psychology through observing one’s own mind, as Freud was one of 
Brentano’s students in Vienna (Merlan  1945 ,  1949 ). Thus, at least in the methodology 
of psychoanalysis Brentano’s ideas seem to have found fertile ground to grow on. 

 Another tradition that derived from Brentano’s idea was phenomenology. 
Edmund Husserl had been a student of Brentano, and although Brentano sent him 
away to do his doctorate elsewhere the basic idea of his phenomenology is a direct 
sequel of Brentano’s inner experience or psychognosis (Husserl  1919 ). Husserl’s 
basic insight was that it is only through experience itself that the world is entering 
into our consciousness, and hence our consciousness and its experiences are the 
primary access points (Zahavi  2003 ). While Husserl tried to fi nd a philosophical 
foundation for the direct experience of reality in how the world appeared to our 
consciousness in its experience, he also understood that there was need of a special 
state consciousness needs to be in, in order to grasp reality “as it is”, and not “as it 
is fi ltered through the current state of our consciousness”. Husserl called this special 
state by the Greek term “ epoché ”. This word is derived from the Greek “ep-echein”, 
which means, among others, to abstain, to refrain, to stop in activity. By his “epoché” 
Husserl wanted to signify a state of mind that abstains from the common judgments, 
that refrains from normal dogma and quick categorization and is, at the same time 
closely with the experience and observing it from above, as it were. In the terminology 
of Eastern psychology one might call it a witness type of consciousness. It would be 
extremely important and likely very fruitful to analyze to what extent Husserl’s 
“epoché” can be paralleled to states of mind like mindfulness or witness conscious-
ness in Eastern traditions. As far as I know this has not been done so far. In Husserl’s 
words (Husserl  2009 , orig. 1930, p. 39) 3 :

3   Translation mine; original: “Die philosophische εποχη, die wir uns vornehmen, soll, ausdrücklich 
formuliert, darin bestehen, daß wir uns hinsichtlich des Lehrgehaltes aller vorgegebenen 
Philosophie vollkommen des Urteils enthalten und alle unsere Nachweisungen im Rahmen dieser 
Enthaltung vollziehen”. 
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  The philosophical εποχη, which we are trying to achieve, should explicitly consist in 
abstaining completely from all judgment regarding previous philosophical teaching, and all 
our fi ndings and arguments should happen within this abstention. 

   Thus, Husserl was trying to recover philosophy, i.e. knowledge about reality, 
from true, direct and immediate experience, unfi ltered and unhindered by theoretical 
top-down processes that are conditioned by previous learning, theoretical concepts 
or philosophical higher order constructs. In the terminology adopted here he wanted 
to, among others, bring the mode of inner experience within the scope of providing 
knowledge in a philosophical-academic sense. In that interpretation, the thrust of an 
approach through an inner experience towards understanding the world had found a 
new voice in Brentano and Husserl. 

 Husserl’s methodological requirement was “epoché”, abstention of pure phenome-
nological consciousness in the face of experience. But how is this abstention, this 
“epoché” achieved? What exactly do we have to do? What is the proper method? 
How can we avoid the naïve introspectionism that was the grave of Brentano’s 
methodology? Husserl seems to have seen this problem and hence introduced this 
new “state of consciousness” of abstaining from judgment, being with our experience 
without pre-determining anything through theory. But Husserl did not tell us how 
to actually achieve it. I suggest, this is where modern-day meditation research 
and old-day meditation-experience can offer each other a hand to recover what has 
been an epistemological impulse right from the beginning of the Western scientifi c 
enterprise: inner experience as access to reality from within, through consciousness 
experiencing itself.  

    The Situation and the Problem 

 The situation, thus, is the following: The historical development of science in the 
West has favored the extravert type of experience, through the senses and their many 
aids gaining knowledge about the world from outside. The inner, more introvert 
type of experience, through consciousness itself, is the typical Eastern way, 
exemplifi ed in the long traditions of Vedanta and Yoga in India or Buddhism in 
other parts of Asia (Barendregt  1996 ; Nisbett et al.  2001 ; Rao  2005 ). In the West, 
the method of empiricism, applied to the mind itself, has led to the rise of cognitive 
science and neuroscience. With it, and often surreptitiously, mind and conscious-
ness, have received an interpretation and philosophical status of an entity that is 
completely derived of and dependent on its physiological substrate, the brain 
(Walach and Römer  2000 ,  2011 ; Römer and Walach  2011 ; Noë  2009 ; Walach  2007 ). 
However, if this is so, how can such a thing as in “inner experience”, i.e. knowledge 
that is a result of a consciousness turned inwards and towards itself, be anything 
else than inconsequential play of a system idling? Is “inner experience” anything 
else than “default mode network” activity (Gusnard and Raichle  2001 )? 
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 Thus, in order to recover “inner experience” as a potential mode of knowledge, 
we need, at least and minimally, two things:

    1.    We need a proper ontology, at least a minimally acceptable ontology, that is not 
contrary to our scientifi c corpus of knowledge, yet allows for an access of con-
sciousness to reality beyond the senses, through its own inner experiences.   

   2.    We need an epistemology that tells us when such an inner experience might be 
really giving us some insight about reality.     

 Far from being able to offer a fi nal solution, I will, in what follows, sketch 
some inroads.   

    Complementarity Offers an Ontological Solution 
to Empower Inner Experience 

    Why a Reductionist Materialist-Monist Ontology is Insuffi cient 

 We have offered a more extensive analysis of the situation in previous publications 
(Walach and Römer  2011 ; Römer and Walach  2011 ), and hence I will here only 
briefl y recap the most important aspects. The current mainstream trend is easy to 
understand and beautiful in its simplicity. Within it the mind, conscious experience 
in general, is a result of the complex interactions of the organ that is biologically 
responsible for sustaining it, the brain. Similar to immunity being the result of the 
complex interactions of the immune system consciousness and the mind are the 
result of the interactions of the neuronal system. Mental properties are emergent 
of and dependent on this system, the brain. Without it, they will not be able to be 
sustained. Whether they have some causal consequences on the brain itself is currently 
debated. Through meditation research we fi nd that by training our consciousness 
we also modulate brain structures (see the chapters by Austin, Esch, Farb, and 
Hasenkamp in this volume; Ott et al.  2011 ), which means, a forteriori, that our mind 
and our consciousness have causal infl uence on the physical substrate. If we train 
attention or mindfulness, the brain areas and connections engaged in these activities 
will grow and adapt, much as a muscle that will respond to training load. 

 But will a brain turned onto itself in meditation also be able to gain insights apart 
from its sense connections with the world? In other words, can consciousness also 
have some direct access to some other aspects of reality that sense experience does 
not provide and that we cannot gain by thinking about our experience? For this to 
be possible to happen one would have to postulate that the mainstream picture of 
consciousness and the mind being completely derivative of brain activity is incom-
plete. Although we have strong correlations between mental activities and brain 
activities – if brain areas are damaged, neuropsychology tells us that the sustaining 
mental capacities are damaged or gone as well – correlations are insuffi cient for 
proving causality. 
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 We used the simple argument (Römer and Walach  2011 ) that our conscious 
activity – for instance observing our inner experiences, noticing our as yet unconscious 
impulses or tendencies, describing in words what has been only an unspecifi ed 
feeling so far – actually change the very phenomena our conscious activity is directed 
towards. This is, phenomenologically speaking, the behavior of a non- classical 
system, i.e. a system that cannot be modeled using Newtonian thinking and causal-
ity. While in classical systems a behavior of the system is not changed through 
observation, it is the hallmark of a non-classical system that observation changes the 
observed. I can observe a fl ying ball and will not change its trajectory. In the same 
vein we can observe the EEG of another person without changing it. But as soon as 
we are observing our own EEG we are changing it, as all neuro-feedback research 
teaches. Else we could never have developed brain-computer interfaces (Hinterberger 
et al.  2004 ). Moreover, if I observe my own mental activity, I change it, and by 
changing it, I am affecting the physiological substrate, brain activity. In other words: 
a mental act, observing, changes the material basis for this very act, brain activity. 
However, this structure of an observation that changes the state of the observed 
entity, no matter whether the entity is of material or mental content, is non-classical, 
and for the description of such non-classical processes another type of theory is 
necessary than the normally applied classical theories. The minimal requirement 
is that this strange interaction of the infl uence of the act of observation can be 
modeled. The way to do this is to conceptualize the two systems as complementary.  

    Complementarity of Mental and Physical Systems 
as Minimal Requirement 

 This is what we have proposed (Walach and Römer  2000 ,  2011 ; Römer and Walach 
 2011 ): We suggest viewing the mental system as complementary to the physical 
system of the brain. We do not need to make a strict ontological statement. That is 
to say, the duality arising from this proposal is purely phenomenological in nature; 
this is similar to Chalmer’s analysis (Chalmers  1996 ). One could conceive of an 
ontological monism out of which the material and the mental systems co-arise 
(Atmanspacher  2003 ). We need not go into the full depth of ontology here. But 
minimally we would need to postulate a phenomenological dualism of mental and 
physical systems that are related to each other as complementary pairs. 

 The notion of “complementarity” signifi es maximal incompatibility between two 
related pairs. While “opposites”, such as “black” and “white” can be reduced to each 
other, as they are located on the same conceptual plane, as it were, complementary 
pairs cannot. They are orthogonal. That is, one cannot be expressed in terms of the 
other, or, in other words, we can never use the physical language of brain events 
to express the mental-psychological language of conscious events, and vice versa. 
This is at the basis of neuro-phenomenology, as advocated by Varela et al. ( 1991 ) 
and taken up by the notion of “Contemplative Science” by Farb in this volume. 
Rather the two domains need to be described separately but in a correlated fashion. 
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“Complementarity” also means that, philosophically and conceptually speaking, we 
cannot reduce a domain of fi rst-person accounts to a domain of third-person accounts 
or vice-versa without making fatal category mistakes (Hoche  2008 ). Thus, there is 
no chance of simplifying complementary relationships without doing injustice to 
one domain. Although they are maximally incompatible, they are both necessary 
to describe a certain reality, in this case a living human being who has both a 
physical system, the brain, that sustains a mental system which is complementary 
to it, the mind. 

 Now, an interesting consequence of this situation is that, if this holds true, then 
our conscious system might have its own access to reality being a valid ontological 
expression of this reality just as our physical brain is. While our physical system 
needs the sense organs and physical contact with the world to understand and learn 
about the world, our consciousness, at least in this view, would not need direct sense 
contact. It can use itself as an instrument to gain knowledge about reality, at least 
about some aspects of it (see next section). And this is, I suggest, what happens in 
“inner experience” through meditation. Put differently, the minimal ontological 
requirement to make “inner experience” a viable epistemological option to gain 
knowledge is to postulate a phenomenological duality and complementarity between 
physical and mental systems. And I repeat: this does not mean ontological dualism. 
It might be simply a matter of phenomenology. But it would require a transcenden-
tal monism and not a materialist monist picture of the world. Granted that this is at 
least a plausible philosophical possibility, and a rational one, I hold, let us explore 
what happens, if we adopt such a stance.   

    Towards an Epistemology of Inner Experience 

    Inner Experience as Potential Access to Reality 

 If we concede, for the sake of argument, that physical and mental systems are not 
reducible to each other but different expressions of one reality related in a comple-
mentary way to each other, then we can perhaps see that, just as we can epistemo-
logically access the world through outer experience, through our senses, we might 
be able to do this through our inner experience as well. While outer experience gives 
us access from a third-person perspective, through sense experience and through 
seeing the world and its events as objects, inner experience gives us subjective 
knowledge, a fi rst-person perspective. It occurs when our consciousness is turned 
on itself, consciousness observing conscious events as they occur, thereby reducing 
background noise of thoughts, previous impressions and experiences, anticipation 
of future events. Neurobiologically speaking the activity of the default- mode 
network and mind-wandering are reduced (see the chapters by Esch and by Mrazek 
et al. in this volume; Pagnoni et al.  2008 ). 

 States of pure consciousness as such have been described by all contemplative 
traditions, often in different words. And those traditions have also held that in 
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such states of pure consciousness insights about reality are possible. How and 
why this might happen can currently be only speculated about and I will not do 
this here. But phenomenologically speaking what can happen is that against the 
background of a blank and pure consciousness “ideas”, “insights”, “discoveries” 
fall into place or “come to mind”. Such states of consciousness have been described 
as “witness consciousness” or “transcendental consciousness” (Travis and Orme-
Johnson  1989 ; see also the chapter by van Wijk et al. in this volume). In the Zen 
tradition they are known as states of Zanmai (Kapleau  1969 ) during which one 
has access to what is called “big mind” (Suzuki  1970 ; Hakuin  1994 ). In the 
Vedanta tradition various states of “samadhi” are known, i.e. states of absorption 
in which consciousness turned on itself, and is at one with itself (Rao  2005 ; 
MacPhail  2013 ; Eliade  1975 ). 

 Granted, again for the sake of argument, that this is possible. What exactly is it 
about reality that is presenting itself here to the mind of the meditator? I suggest 
that, while outer experience, i.e. sense experience, tells us something about the 
form, the shape and the exact material make-up of the world, such inner experience 
tells us something about its structure. Perhaps the closest analogue to this process is 
scientifi c mathematical modeling and insight. Mathematics is a highly abstract science. 
It cannot be found, save in its very basic form through counting, in the outside world, 
but is derived from a kind of inner insight that has much phenomenological similarity 
to what I have in mind here. It is probably derived from the very same process. In 
order to mathematically model the relationship of observed data it is of no use to 
make more observations. Heinrich Kepler had a mass of observational data at hand 
which the astronomer Tycho Brahe, his teacher, had collected and published as 
“Tabula Rudolphina”. But only his mathematical genius was able to fi nd a model 
that could produce a mathematical structure which would then reproduce all the 
data, or at least approximately, that Brahe had collected. Kepler could account for 
the mercury perihel and for the obviously elliptic shapes of the planetary orbits by 
formulating his law, according to which the planets travel, in proportionate times, 
proportionally equal areas of elliptical trajectories. The insight into that structure is 
something that occurred to Kepler through long reasoning, absorption into the data 
and suddenly “came to his mind” (Holton  1973 ; Pauli  1955 ). 

 We can use mathematics and its role in scientifi c modeling as a close analogue 
to inner experience, as an epistemological road to insight that is independent of 
sense experience. It uses the material provided by sense experience, but its insights 
themselves are strictly abstract and come to mind, phenomenologically speaking, 
from inside. Other examples of such insights include the fi nding of the formalism 
of quantum mechanics by Schrödinger and Heisenberg, or the way how Einstein 
arrived at the formalism of general relativity, and in principle all examples of 
mathematical modeling that lie at the basis of the scientific enterprise. What 
happens, phenomenologically speaking, is that a scientist takes all the relevant 
material known, seeks an abstract structure, blacks out all previous and current 
discursive thinking, and focuses on the problem until the solution “pops up” out 
of the depth of his or her mind. 
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 A good historical example is how Einstein arrived at his relativity theory. After a 
long and disturbing time he suddenly hit at the idea one morning, when he woke up. 
Brian, in his biography on Einstein writes, quoting an earlier biographer, Hoffmann 
(Brian  1996 , p. 61):

  Banesh Hoffmann confi rmed this account: “Einstein said his basic discovery came on waking 
up one morning, when he suddenly saw the idea. This had been going around and around 
at the back of his mind for years, and suddenly it wanted to thrust itself forward into his 
conscious mind… Einstein … said: ‘Ideas come from God.’ Now he didn’t believe in a 
personal God or anything like that. This was his metaphorical way of speaking. You cannot 
command the idea to come, it will come when it’s good and ready. He put it in those terms: 
‘Ideas come from God’”. 

   Here we have a good historical and phenomenological example. The condensa-
tion of a structure in a mathematical formalism “comes to mind”. It is structurally 
equivalent with what I call here an inner experience. Thus, I submit, inner experience 
gives us access to reality like outer experience, only that, in contrast to outer expe-
rience which teaches us about content and material realities, inner experience teaches 
us about structures.  

    Inner Experience, Meaning, and the Structure of Reality 

 If, what I have said so far, makes sense, then inner experience, insights that occur 
when consciousness is turned onto itself, gives us potential knowledge about the 
structure of the world. I have mentioned mathematics as an obvious example 
and mathematical modeling of scientifi c theories. Here we can see directly how 
such an insight can be relevant and how it is not derived from external empirical 
activity. Are there other areas that might be relevant? My suggestion is: Meaning 
making and values. 

 Human beings are meaning making semiotic animals, as it were. We cannot but 
make meaning out of all kinds of situations, sometimes for better and sometimes for 
worse. Meaning “making”, however, is somewhat misleading, as meaning is rarely 
“made”, but rather found, as Viktor E. Frankl used to say (Frankl  1964 ). This is not 
to say that meaning-making is not a constructive and creative process; it surely is. 
But it is a process that lies beyond our conscious and willful activity. It is rather like 
“fi nding” meaning in activities and occurrences. We fi nd this meaning, paradoxically, 
if we let go of any intense effort, any conscious attempt or willful striving for 
meaning. Rather the meaning of a situation, an event, an occurrence, even of a piece 
of art or an encounter reveals itself in a kind of inner experience. The structure of 
this is rather similar to what happens in an insight that comes out of a meditative 
collection of our mind. Hence, so my interpretation, the renaissance of meditation 
in our days where activities abound and meaning is rare. It is rare, because it cannot 
be found in outer relations, through the senses and empirically relating to the world 
alone, but it needs to be found in the inner world of introspection and within 
the experience of turning our mind inwards. Here it suddenly occurs. This is the 
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reason why, phenomenologically speaking, meditators often say that they meditate 
to fi nd “meaning” in their lives (see also the motivation for meditation scale in 
the chapter by Schmidt in this volume). The meaning is the inner structure that 
holds the singular narratives of individual lives together and makes them whole, and 
the emotional- affective tone to it. To discover such an inner structure and its feeling 
is similar to discovering a structure that holds outer events together in the form 
of a mathematical formalism. It is the thread that runs through a life and that is 
woven by contemplating it, letting go of singular events and by looking at the whole 
picture. That this process might be quite constructive at the same time, or that it is 
about drawing and seeing connections that were always there is quite another 
truism. But in order to be able to do this one has to hold on, abstain from mental 
activity and allow the image to appear. And this is what happens when one meditates, 
very generally speaking. 

 Another potential area of relevance is values. Values do not occur in our outside 
world. We can count and document as many singular events and entities using our 
scientifi c methods, we will never fi nd values. Values are abstract entities human soci-
eties subscribe to in order to make communal life possible and optimise (or 
 “optimize”; either UK or American). But how do we arrive at them? Evolutionary 
psychology is trying to use evolution and what was benefi cial for survival of the gene 
pool to understand how values operate. Another way of looking at them would be to 
see them as abstract structures that hold the fabric of human relationships together. 
In order to discover them, one would have to look, but not to the outside, but to the 
inside, where structures reveal themselves and the very special individual taste or 
emotional tone that goes with it. It is through religions that values were promoted and 
guaranteed previously. With the demise of formal religion in our days in Western and 
European societies it is diffi cult to universally uphold values. If we see religions as 
derived from inner experiences about reality and particular interpretations of these 
experiences, then values are direct consequences. If reality has been experienced in 
a certain way – for instance as benevolent or full of meaning -, then the value derived 
thereof is that of being benevolent and supportive of other human beings and the 
environment, to produce just a simple example. Thus, values are consequent on 
inner experiences of reality, I hold. If this is so, then a contemplative science of 
inner experience might be one way to recover, beyond societal agreements of a 
purely political and thus very fragile nature, values as basic structures of reality.  

    Requirements and Potential for an Epistemology 
of Inner Experience 

 Now we have reached a decisive and interesting point in our discourse. If, by inner 
experience, we can discover something about reality, its inner structure as I postulate, 
how are we then to make sure that what we discover is in any sense approaching 
some truth? Science is, after all, about reducing error and increasing the truth about 
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what we are discovering of the world. And the scientifi c enterprise has consisted in 
fi nding methods of improving the way how we reduce error and improve on the 
truth value of our observations and discoveries. This is diffi cult enough in outer 
experience of our senses and has taken some centuries to arrive at the sophistication 
we have today. What about inner experience? Is there a chance that we can fi nd 
something similar? 

 Before we can answer this question we need to see the basic structural difference 
here: Outer experience is dealing with a referent in the outside world which 
most competent observers can observe and agree upon. Even though “competent 
observers” might mean a handful labs in the whole world, at least they have such a 
common referent they can observe, study, model and report on. The same is not true 
for inner experience. By defi nition the referent is subjective and hence an individual 
has privileged access that nobody else can potentially have. This is not a problem 
with subjective meaning, as this is supposed to be subjective and need not be 
shared by others. It is also not a problem for mathematical structures, as there are 
suffi ciently well known procedures of deduction and formal operations that can 
be used to verify the results and its usefulness. But it is a problem for values and 
potential other insights about reality. Can there be a true epistemology of inner 
experience that will be scientifi c, i.e. potentially intersubjective, potentially disputable, 
potentially universal? Can, what is subjective by defi nition, become objective or can 
it be shared by others? 

 I think that there is a road, albeit not a simple one. Suggestions to model 
contemplative science along the lines of empirical science, to map inner experience 
onto the procedures to verify outer experience, do not hold water. This has to do 
with the subjective nature of inner experience as such. In order to build a bridge, we 
have to transform subjective, inner experience into something that can be shared, 
i.e. subjectivity that is intersubjectivity. This is a fi rst-person plural account (Walach 
and Runehov  2010 ). 

 In order to achieve that we have to report experiences in a format that can be 
shared by others. Normally this will be language. But it might also be other cul-
tural forms, such as art, music, dance, which all transmit and evoke certain experi-
ences that can be shared. Let us take the simple route here and assume that 
experiences are shared in language. Normally this will be reports. They may be 
stories or metaphors. Suddenly we have reached another realm, the realm of 
hermeneutics, understanding and interpretation. This is equivalent to the process 
of interpreting data of outer experience and debating the relevance of it. But here 
the material is not quantitative in nature but qualitative. The material is expressed 
in language. And language can be understood. True, there is enough room for 
misunderstanding: The verbalization of the experience might be defi cient. The 
experience might be too multifaceted to be able to be expressed in linear language. 
The emotional tone and the particular quality of the experience will likely remain 
unspeakable, except, perhaps in poetry. This is the reason, by the way, why most 
religious traditions seek refuge in paradoxes and seemingly irrational metaphors 
or metaphorical stories that are able to conserve the pluripotent meaning of inner 
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experiences of reality. But by and large, language can be understood. It was one 
of the great insights of the German theologian Schleiermacher, one of the founding 
fathers of hermeneutics, to have seen the pluripotent meaning in the texts of the 
biblical stories and to demand a science of interpretation out of which hermeneutics 
grew (Gadamer  1975 ). So one direct route leads us to the art of understanding or 
the discipline of hermeneutics. Thus, part of the epistemology of inner experience 
would be to work on the hermeneutics of reports of inner experience (Louchakova 
 2005 ). We have numerous accounts of such experiences in the canonical texts of 
various traditions and it would be an important task for interdisciplinary religious 
studies to work out the core of the experiences and fi gure out whether there is such 
a thing as a common core. 

 Another way of promoting such an epistemology would be more psychologi-
cal in nature and would be to develop behaviorally based measures of stages 
reached by such inner experiences. Piaget used behavioral tests to fi nd out what 
stage of cognitive development a child operated at. Reich moved on from that, 
postulating a still different type of reasoning in older youths, “contextual and 
developmental reasoning” as he called it (Reich  2003 ). The basis for diagnosing 
such a state of functioning is the way how conundrums and dilemmas are solved. 
Using these approaches as a template, one could now move forward and think 
about behavioral or cognitive structural indicators of certain types of inner experi-
ences. The medieval tradition held that wisdom is a result of such inner experiences. 
How would we document it? Certainly not by self-report. We could think about 
what indicators we would use to ascribe wisdom to a person. We could use 
conundrums to test how someone resolved it to fi gure out what kind of wisdom a 
person has acquired. The Eastern traditions see mindfulness as a result of meditative 
exercises and a continuous culture of consciousness. At the moment, mindfulness is 
measured using self-report questionnaires. But this is only a proxy measure and 
a problematic one at that (Belzer et al.  2013 ). One could think about behavioral 
indicators, and values have been mentioned as potential indicators (Grossman 
and van Dam  2011 ). But one would have to even go a step further and use not 
only values people cognitively subscribe to, but the behavior they display that 
document the values they are enacting. In that sense one could develop a whole 
science as to how to verify the results, the relevance and the intersubjective validity 
of inner experiences. 

 If my hunch is correct this will mean that the purview of what used to be theology, 
morality and ethics will be brought under the auspices of a science that has 
broadened out to encompass inner experience and has turned into Contemplative 
Science, at the same time broadening out the scope of science, making the current 
face of science more human and even more relevant to our lives, by taking in whole 
areas of human relevance that have been left out from the scientifi c enterprise 
for lack of methodology and theoretical foundation. Using inner experience as a 
potential road this one-sidedness could be remedied. Values, meaning and other 
constructs currently outside the scope of science would enter the stage. Taking fi rst-
person accounts, inner experience and Contemplative Science seriously would be 
the necessary steps.      
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    Abstract     This chapter reviews, fi rst, the two complementary categories of meditation: 
concentrative meditation and receptive meditation. In this context, it then considers 
the representations and responses of the upper (dorsal) and lower (ventral) attention 
systems. The potentially reciprocal nature of the responses of the medial fronto-
parietal regions vs. those of these two lateral attention systems is emphasized, because 
they are relevant to the mechanisms that could prompt an unexpected sensory stimulus 
to trigger the “peak” experience of awakening (J.  kensho ). In the model proposed, the 
reticular nucleus is assigned a key role in inhibiting the adjacent dorsal tier of 
thalamic nuclei. This disruption of the normal coherence of thalamo- cortical 
oscillations could,  simultaneously , diminish Self-relational processing and liberate 
other-relational (allocentric) processing.

  The further I go, the better I see that it takes a great deal of 
 work to succeed in rendering what I want to render: ‘instaneity’. 

 Claude Monet (1840–1926) 

           Introduction 

 Vision happens spontaneously. How is it possible to see instantly, let alone paint 
instan eity ? Only by integrating the functions of our multiple networks at multiple 
 levels . Much of the brain’s access to conscious associations hinges on messages 
integrated down in our thalamus. Its largest nucleus – the pulvinar – helps us “frame” 

      The Meditative Approach to Awaken Selfl ess 
Insight-Wisdom 
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parts of a Monet painting, automatically selects which lily pad will dominate our 
visual foreground, or render a haystack as the salient focus of interest for our ongoing 
fl ow of aesthetic appreciation. 

 This chapter’s aims are threefold: Part I reaffi rms the fact that we use two 
complementary categories of meditation to train our two different forms of attention. 
Part II specifi es several interactions between thalamus, basal ganglia and cortex that 
will contribute to much of the normal unifi cation of soma and psyche we call our 
“Self.” Part III discusses caveats for researchers. It then suggests some practical 
approaches that could help long-term meditators prolong a few more moments of 
clear, self less  instaneity.  

    Part I. Meditation Trains Attention 

   I don’t know anything about consciousness. I just try 
 to teach my students how to hear the birds sing. 

 Zen Master Shunryu Suzuki (1905–1971) 

      Two Different Systems of Attention; Two Different Categories 
of Meditation 

 The opening sentences by Monet and Suzuki distill the essence of this chapter. Can 
their words help us understand the spontaneity of our consciousness? Yes, by inviting 
us to pause, to glance  up  toward that singing bird, and then re-experience that sharp 
point of attention which is leading our auditory and visual processing. 

 Consciousness is liberated to open up much wider during the extraordinary states of 
“awakening.” These are called  kensho  and  satori  in Zen. What causes consciousness to 
be released to such a remarkable degree? (Skt:  moksha ) Has a heavy excess of personal 
baggage just been cast off? To understand how meditation could culminate in such self-
less freedom, we need to go back to the very fi rst steps in this long process. These steps 
begin with the two mutually reinforcing ways that meditators train attention. Table  1  
condenses these two generic categories of concentrative and receptive meditation.

    Table 1    The attentive art of meditation; two complementary categories   

 Concentrative meditation  Receptive meditation 

 A more effortful, sustained attention  A more effortless, sustained attention 
 Focused and exclusive  Unfocused and inclusive 
 A more deliberate, one-pointed attention. 

It requires voluntary top-down processing 
 A more open, universal, bare awareness. 

It expresses involuntary modes of 
bottom-up processing 

 More Self-referential  More other-referential 
 May evolve into absorptions  May shift into intuitive, insightful modes 
 Choosing to “pay attention”  A bare, choice-less awareness 
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   For centuries, Zen Buddhism has emphasized two major aspects of the long-
term spiritual path. First, that it is crucial to train both focal and global forms of 
attention (Austin  1998 , pp. 69–73, 274–276, 278–281;  2006 , pp. 29–40, 179–
187;  2009 , pp. 1–47, 98–108, 139–141). Second, that it is essential to relinquish 
one’s maladaptive Self. Yet, only recently has it been possible to appreciate the 
meditative implications of a striking set of observations:  attention and Self often 
relate normally in an almost reciprocal, see-saw manner  (Austin  2009 , pp. 109–
117, 191–196). Such an inverse relationship might be oversimplifi ed visually as 
follows: 

 However, meditators can develop an imbalance on the long-term meditative 
path  if  they do not fully integrate their focal, concentrative practices with more 
open receptive styles of meditation. For example, a unilateral approach that over- 
intensifi es the concentrative techniques can only reinforce Self-centeredness. This proves 
counterproductive to the meditator’s primary long-term task:  reducing  egocentricity. 
In this chapter, we take a perspective that favors a more effective and balanced 
approach. Here the emphasis is more on the advantages of  letting go  into the 
 involuntary  forms of  bottom-up attentive  processing. It is these subtler, bottom- up 
kinds that can fl ourish when one’s practice also opens up to include the more global 
techniques afforded by the receptive category of meditation. 

 Attention is an innate associative function. It expresses an underlying sophisti-
cated intelligence. Experience teaches the brain where to scan for relevant information 
and how to point this incoming data toward an immediate goal. Attention’s two 
systems – dorsal and ventral – draw their resources from diverse cortical, subcortical, 
and brainstem levels. In a highly complex fi eld of research, we begin with the cortical 
levels of attentive functions, as recently reviewed and updated by Maurizio Corbetta 
and colleagues (Mantini et al.  2009 ; Shulman et al.  2009 ; Corbetta et al.  2008 ). 
Table  2  summarizes the fi ndings in a fi eld that is still evolving.

       The Dorsal Attention System. Its Relation to the Voluntary, 
Concentrative Category of Meditation 

 This dorsal attention network plays the decisive role when we harness and intensify 
our  voluntary  forms of  attentive processing . In those fi nal two words of that 
sentence, please notice which word comes fi rst.  Attentive  leads; processing follows. 
Attention is the vanguard function of our so-called “cognitive load.” Attention is the 

External 
Attention

Self External 
Attention

Self
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sharp point at the very tip of our otherwise blunt efforts at processing. Attention 
selects and impales its target in the earliest milliseconds. Then, during the next 
milliseconds and seconds, our brain mobilizes lesser degrees of attentiveness to 
sustain the momentum of its subsequent processing. 

        Table 2    Representations and responses of the dorsal and ventral attention systems a    

 The dorsal attention 
system 

 The ventral attention 
system 

 Major modules on 
the outside of the cortex 

 Intraparietal sulcus (IPS)  Right temporoparietal junction (TPJ) 
 Frontal eye fi eld 

region (FEF) 
 Right inferior frontal cortex (IFC) 

 Functional anatomical 
representation 

 The right and left sides 
are symmetrical 

 Is predominantly right-sided 

 Is located closer 
to the course of: 

 The overlapping dorsal 
egocentric processing 
stream E) 

 The ventral allocentric processing 
stream (A) 

 Responds attentively to:  The opposite side 
of the environment 

 Both sides of the environment 

 Do intrinsic fMRI signals 
also fl uctuate slowly 
and spontaneously? 

 Yes, more often in a 
reciprocal manner 
with the medial 
frontal and posterior 
parietal regions 

 Yes. On some occasions in a reciprocal 
manner with the medial frontal 
and posterior parietal regions 

 Basic modes of orienting, 
or of reorienting 

 An intentional shift. 
Orienting is more 
“top-down,” 
voluntary, and 
goal-driven 

 A refl exive shift to stimuli outside 
the current focus of attention. 
Reorienting is more “bottom-up,” 
and is strongly “stimulus-driven,” 
especially when the stimulus is 
behaviorally relevant 

 What happens during 
deliberate searches 
designed to focus 
attention? 

 Activity is enhanced  Activity is suppressed. This reduces 
the possibility that some irrelevant 
stimulus might prompt an 
inappropriate shift toward 
reorientation 

 Responds most actively to  Prior cues denoting 
“what-where-when.” 
It is also co-activated 
when fresh stimuli 
prompt reorienting 

 Salient task-relevant targets in 
unexpected locations. Fresh needs 
to disengage attention and to 
reorient it. Transitions between 
two events or behaviors 

 Potential small zones of 
“executive overlap” that 
could help integrate the 
two systems under varying 
contingencies 

 In the right prefrontal cortex; in the middle and inferior frontal 
gyrus. (Lesions in these frontal regions cause patients to be 
distractible and to perseverate) 

   a When the subjects are only resting passively, the regions representing these two attention systems 
are undergoing slow spontaneous, intrinsic fMRI activity. The subjects’ eyes are then: either open 
and looking at a cross-hair; or are open in dim light; or are closed. No obvious task is superimposed; 
no stimuli are being added. The streams of consciousness fl ow in multiple directions under such 
conditions, as meditators know only too well from their “monkey-mind” ruminations. This table 
began with the earlier discussion in Fox et al. ( 2006 ). Its contents continue to evolve in keeping 
with the recent excellent reviews by Corbetta et al. ( 2008 ) and Shulman et al. ( 2009 )  
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  Fig. 1     The inherent visual effi ciencies of our dorsal and ventral attention system . This view 
imagines the different kinds of scenery a normal brain might attend to with optimum visual 
effi ciency. Our vantage point is from a position behind its left hemisphere. The end of the occipital 
lobe ( OCC ) is off to the bottom right. The brain is shown gazing up and off to the left into quad-
rants of scenery. The smaller black letters at the top of the brain identify two major  dorsal  regions: 
the intraparietal sulcus ( IPS ) and the frontal eye fi eld ( FEF ). We activate both modules during our 
more volitional forms of “top-down” visual attention. Running through each of them, in turn, is the 
overlapping trajectory of the upper parietal → frontal processing system (shown as  white circles ). 
Why are there also rows of similar white circles in the scenery surrounding the  lower  visual 
quadrants containing the baby (at  left ) and the hammer (at r ight )? These circles suggest that this 
dorsal attention system can attend most effi ciently to the way we handle tangible items when they 
are located down in the corresponding  lower  parts of the visual fi eld and are  closer  to our body. 
In contrast, the two other modules identifi ed reside at a lower level in the brain. They are the 
temporoparietal junction ( TPJ ) and the inferior frontal cortex ( IFC ). We activate them (chiefl y on 
the  right  side) during involuntary forms of “bottom-up” attention. The diagonal white lines suggest 
the successive temporal and frontal processing networks whose functions can be directed by each 
lower module of this ventral attention system. Why do similar arrays of diagonal white lines 
also surround the  upper  visual quadrants? The purpose is to suggest that when this  ventral  
temporal → frontal system becomes trained to stay more alert, it remains poised to detect items at 
a distance, especially when their stimuli enter the  upper  parts of the person’s visual (and auditory) 
fi eld. Consider the survival advantage. It would be helpful to quickly see a saber-tooth tiger and to 
detect its noises while this tiger is still located  a long distance away  from one’s body. The  FG  in 
parentheses points toward the left fusiform gyrus, part of the color-sensitive cortex hidden on the 
undersurface of the temporal lobe. The large letters,  E  and  A , illustrate the initial course of the 
related egocentric and allocentric processing streams, especially when their separate pathways 
partially overlap with, and their processing functions are governed by, their respective modules of 
the adjacent dorsal and ventral attention streams       
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 Anatomically, we represent the higher levels of this voluntary attention system in 
our upper (more dorsal) cortical regions. Notice in Fig.  1  how these important regions 
are located  near the top  (more dorsally) and over the  outside  of the brain. Residing 
up here are the two major modules of our dorsal attention system: the intraparietal 
sulcus (IPS), and regions around the frontal eye fi eld (FEF). Physiologically, each side 
of this right and left parieto → frontal attention system mobilizes our “top-down” 
attentional functions. Moreover, whenever we actively search for some target that 
lies off to one side of the environment, we activate those dorsal IPS and FEF modules 
that reside over on the  opposite  side of our brain.

   When you pause to analyze how many actual steps are involved each time that 
you deliberately choose to intensify your meditative focus, it becomes clear that 
each step requires subtle degrees of intention. These are goal-driven, Self-chosen 
efforts. They are inherently “executive” in nature. 

 A key point: Please notice in Fig.  1  how this IPS and FEF attention circuit on the 
outside of the brain is overlapped by the general course of the dorsal  egocentric  
processing stream ( E ). This Self-centered stream is described both in the caption of 
Fig.  1  and in further detail below. It turns out that our dorsal parieto → frontal, top- 
down attention functions can be  easily entangled with these nearby Self-centered 
frames of reference in ways that reinforce our egocentric networking functions . 

 Yes, this overlapping is a more efficient system in its orientation toward 
personalized actions. However, suppose we always chose to meditate with some 
deliberate, explicit goal in mind. Wouldn’t this choice seem to reinforce our already 
well-established Self-centeredness? It would,  because we would continue to be the 
active agency of how, where, when and why we’ve just chosen to “pay” attention . 
Moreover, Table  2  indicates one consequence of such a deliberate attentive focus: 
it can  suppress  the activity of the ventral attention system. The message is: Don’t 
overuse your already over-exercised top-down system of attention.  

    The Ventral Attention System. Its Relation to the Involuntary, 
Receptive Category of Meditation 

 The ventral attention system also has two major modules. They too are represented 
over the  outside  of the cortex. However, both of these lateral modules are located 
much lower down (more ventrally). One major module is the temporo-parietal 
junction (TPJ). The other is the inferior frontal cortex (IFC) and its ventrolateral 
extension (Fig.  1 ). Down here, it is relatively easy for these lower attention modules 
to access the nearby ventral  allocentric  stream ( A ) and to service its dynamic 
processing needs.  Allo - simply means other (from the Greek  allos , other). This lower 
stream is also described both in the caption of Fig.  1  and in further detail below. 

 A key point: The functions of this ventral attention system are represented 
 a symmetrically.  The right side dominates . Its circuits cross over to co-opt those 
other ventral attentive mechanisms that are represented over on the left side of our 
brain. This means that the  right lower side  of our brain can assume responsibility for 
the instantaneity of attention. It assumes responsibility not only in the same instant 
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that a bird calls from  anywhere , but also when any other sudden, unexpected, 
 behaviorally- relevant   stimulus arises in the environment. Note the several directions 
from which such an unanticipated stimulus might enter. It can arrive from  either the 
right, or the left, or even from both sides of the environment . At this moment, the 
right TPJ acts as a kind of “circuit-breaker,” helping to switch attention from its 
prior direction toward this sudden new stimulus. 

 Physiologically, these reorienting functions of the ventral system are more 
involuntary, “bottom-up,” and refl exive in nature.  We  don’t direct them.  They  react 
instantly – and as choicelessly as does the knee jerk response – to whatever happens 
to arrive from the sensory world outside our skin surface. 

 Receptive practices of meditation become the wide-open setting within which 
such stimulus-dependent reactions can capture attention. The global awareness of 
the receptive brain remains poised to  receive  stimuli with essentially  no  Self-effort 
on our part. Moreover, when these temporo → frontal networks attend automatically 
to this global range of relevant stimuli, their impulses begin to fl ow forward along a 
lower trajectory. Figure  1  illustrates that this lower pathway is far removed from the 
impulses that contribute to our somatic Self as long as the latter messages arc high 
up to fl ow among our parieto → frontal regions. This lower course remains relatively 
free of the need to consult with our immediate physical axis of Self.  

    Neuroimaging During A “Resting” State; Activities, Activations, 
and Reactivities 

 Normal human subjects can be encouraged to relax and to “rest” while their brains are 
being imaged in a scanner. Because the subjects have no obvious tasks to perform, you 
might think that their brains would be quiet. However, three highly active “hot spots” 
still stand out in the PET scans and functional MRI scans of these so- called “resting” 
brains (Austin  2009 , pp. 70–76, 98–108, 287–288). The two larger active regions lie 
deep, next to the  midline  of the brain. Clearly, this medial position differs from the 
lateral locations over the outside of the brain that was just described for the two sys-
tems of attention. One large active region is on each side of the  medial  (innermost) 
 prefrontal  cortex. The other large active region is on each side of the  medial  (inner-
most) posterior  parietal  cortex. The third “hot” spot is smaller. It includes the angular 
gyrus on the outside (lateral aspect) of each inferior parietal lobule. 

 This particular fronto-parieto-triad of regions does more than stay especially 
active under resting conditions. It also  reacts  promptly when an event is super-
imposed. It can react in either of two directions.  How  it reacts depends precisely on 
which kind of event confronts the subjects and on how relevant this event is to them 
personally. For example, the activities in this triad can:

 –     Increase  (and thus become further activated) when the subjects are assigned 
a task designed to generate their increasingly inturned degrees of personal 
 Self - involvement . (In a highly introspective task, the whole context becomes 
intimately Self-referential.)  
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 –   Or  decrease  (and thus become  de activated) each time the normal subjects try to 
perform a task that obviously requires them –  led by their attentive functions  – to 
incorporate more details from the external world into their behavioral response. 
Note: Any tasks assigned in a research experiment place a range of explicit and 
implicit demands on their human subjects. An important demand in either 
instance is that the subject must immediately start to engage some kind and 
degree of attention on this task. When the pioneering imaging researchers fi rst 
assigned a task, and then saw that this “cognitive load” coincided with a  decrease  
in their subject’s prior neuroimaging “hot spots,” it seemed natural to view this 
“cooling” response as a deactivation, one that seemed to have taken place in a 
“negative” direction. The choice made then (and perpetuated thereafter) was to 
describe such a decrease using this shorthand phrase, “task-negative.”    

 In this chapter, we choose a different interpretation. We choose to probe much 
deeper. Herein, the deactivations that convention has attached to that word, “negative,” 
are  not  rigidly yoked into one and the same concept with just any “cognitive load” 
and experimental task per se that might be assigned. No. Instead of stopping 
there, leaving us satisfi ed by this “task-negative” phrase, we need to search further. 

 We begin by linking such deactivations to the  initial pre-attention mechanisms 
that pointedly react to such a task , not to the rest of the processing “load” of the 
“task” per se. These early mechanisms are the initial reactions any brain must mobilize 
in the fi rst milliseconds (in ways not yet fully defi ned)  if it is to even start  to direct 
its subsequent processing toward whatever stimuli are involved in the task. 

 Once again, attention serves as the vanguard of our processing. Its sharp tip 
of  pre-attentive  subcortical mechanisms points the way, even though we still don’t 
know precisely how they manage to accomplish this feat. For meditators, the over-
simplifi ed hypothesis now under consideration becomes straightforward:

•    Deep mechanisms service the instaneity of our attentive responses.  
•   These  refl exive  mechanisms converge to  deactivate  our Self-centered regions.  
•    They are trainable . Therefore, it matters greatly how, where, and when we attend, 

and  what  we attend to.     

    Recent Developments 

 The team of investigators based at Washington University in St. Louis continues to 
conduct pioneering research at the level of excellence. Word labels and semantic 
issues aside, the ongoing brain activities in a resting brain, their further activations, 
and their reactive de-activations constitute a crucial set of fi ndings. They have 
stimulated a fertile fi eld of international research that has vast implications. 

 New evidence each year provides new interpretations and new questions:

•    Which allied regions share links into this mostly medial fronto-parietal network?  
•   How many dynamic functions does it seem to engage in, and which of these 

constitute the core of its Self-other continuum? (Spreng et al.  2009 )  
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•   Which underlying mechanisms, their checker-board patterns now acting reciprocally 
on  both  sides of the brain, cause their remarkable  de activating responses to be so 
 inversely  related to those that activate our two lateral networks of attention?    

 Table  3  summarizes one sample of the recent data.
   The left columns in Table  3  use the term RSN as an abbreviation for “resting 

state network.” “RSN 6” refers to the cortical regions chiefl y at the front end of 
the triad of regions that yield so-called “task-negative” (deactivating) responses. 
The category “RSN 1” includes two posterior parietal regions: the large one lies in the 
deep medial cortex, the smaller one lies out in the lateral cortex of the angular gyrus. 
In contrast, the column at far right (“RSN 2”) refers solely to the  dorsal  attention 
network. It expresses the particular kind of  top-down  voluntary attention responses 
that have been discussed in the earlier paragraphs.  

    Further Questions Related to Attention and the Self 

 Suppose a very substantial, goal-directed behavioral task fully commands our 
top- down network’s attention. Table  3  illustrates what happens as the brain’s dorsal 
attention network (“RSN 2”) is activated. Instantly, our Self-referential ventral 
medial prefrontal network (“RSN 6”) undergoes a sustained,  tonic deactivation . 
In contrast, suppose a different task requires a lesser investment by our private 
Self- centeredness. Instead, let this new task call for a more open attentive scanning, 
the kind we require in order to access the many other circumstantial  environmental  
details that we also need to solve the task. Now, the former resting “hot spots” 
become “cooler” back in the posterior parietal parts of the triad (“RSN 1”). They 
undergo a brief,  phasic deactivation  in the course of their now “selecting the wheat 
from the chaff,” as it were. 

 Recent studies of the normal, contrasting responses of these same posterior 
regions confi rm this interpretation. When new information is fi rst being encoded, 
these regions show  lesser  degrees of fMRI activation (refl ecting more of a deactivation 
component). In contrast, they show  greater  fMRI activity (more activation) when 
bottom-up attention is oriented into the act of retrieving relevant data from its prior 
repository in a memory storage compartment (Daselaar et al.  2009 ). 

 What about the earlier reported imaging activity that had been loosely ascribed 
to a relatively stable level of some so-called resting “default” condition? Could any of 
these numbers accurately represent only one particular, fi rst-person  psychological  
state, a single state that could actually represent that subject’s  lowest possible  
“baseline” consciousness? Formidable semantic and technical challenges would 
complicate any such earlier metabolic premise for the word, “default.” We would 
not think that an earlier version of the original basal metabolic rate (BMR) test was 
“basal” if it were being performed on a patient who was also having a continuous 
Jacksonian focal seizure of his left leg. Each patient’s mental state matters. 
Moreover, subsequent research has revealed that multiple networks also undergo 
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slow cyclic changes of similar amplitude in their functionings, in ways that refl ect 
their own particular intrinsic, slow, spontaneous fl uctuations (Mantini et al.  2007 ). 

 Because this chapter relates to Zen meditation, it seems desirable to introduce a new 
perspective. This calls for different words – words not rigidly bound to any poten-
tially misleading “baseline” concept, nor to other interpretations of what the word 
“default” might seem to imply. The metaphor proposed seems useful – solely in this 
context – because it points toward the following questions and potential answers. 
Each of the next seven questions highlights the next themes in this discussion:

•    Why are the normal, ongoing metabolic activities already so high up in this triad 
of (largely medial) regions of our fronto-parietal cortex? What underlying physi-
ological source is driving them? Our own limbic system will be proposed as one 
major plausible source for the deeper, emotionalized impulses that keep rising up 
and driving this cortex.  

•   Do the different levels of this extended network share some vital biological 
properties? Both the earlier Self/attention diagrams, the discussions, and Table  3  
summarize their potentials: they engage in  reciprocal , see-saw behavior. In fact, 
the Self-other continuum of regions has the capacity to instantly switch directions. 
In which way? Into a different set of networking functions which are aligned in a 
direction  opposite  to those responses shown by our two  lateral  systems of attention.  

•   Are such inverse, see-saw shifts relevant for meditators? Yes. Why? One reason 
why the normal reciprocal reactions and fl uctuations of this Self-other consortium 
are especially relevant is because  kensho-satori  is sometimes precipitated by a 
sensory trigger. Indeed, it is normally characteristic of this triad of Self- other 
regions to deactivate instantly when a more internalized task demands its full 
attention, or when the stimulus from an unexpected external situation captures 
attention (Table  3 ).  

•   Could such reactive deactivations constitute an adaptive response, have some 
practical, survival value? Speculation: Perhaps such brief deactivations might 
have helped ancestral brains to: (1) restructure a novel, urgent unexpected situation; 
(2) cut through their huge excess baggage of old irrelevant autobiographical- 
environmental trivia, and thus, (3) gain easier,  selective  access to only those few 
key circuits holding the working resources essential to solve the immediate task.  

•   If so, then which fi rst steps would be most useful? Simply those selective steps 
that “cleared the decks for action” by stopping all current, ruminative, useless, 
mind-wandering.  

•   Where might such a relatively small, discrete deactivation block be most effective? 
At some bottleneck through which our usual maladaptive, over-conditioned 
limbic infl uences project up to over-stimulate our cortex. Notice that the partial 
nature of each deactivation implies a remarkable dual selectivity. It has the 
capacity to interrupt only those over-conditioned Self-centered memory traces 
that would prove maladaptive, yet to permit full access to other data relevant to the 
immediate situation, including those stored in the recesses of long-term memory.  

•   Where is such a bottleneck? One plausible region can easily be inhibited. It 
includes the limbic and other nuclei in the dorsal thalamus.    

The Meditative Approach to Awaken Selfl ess Insight-Wisdom



34

 How does the foregoing cavalier survey of functional anatomy relate to meditation? 
Any well-designed training program of long-term meditation needs to cultivate a 
balanced portfolio of selective exclusions (restraints) and inclusions (reinforcements). 
As Table  3  (and later 4) will suggest, it falls to the more evolved association 
networks in the front of our brain to evaluate with prescience, and to prolong, only 
their most adaptive, quasi-intelligent, overview and behavioral responses. In such 
a realm of ideal behavior, the old Zen phrase, no-mind, ( mu-shin ) tends to sow 
confusion at fi rst. However, it implies a similar, highly adaptive process, wide open 
to the full range of creative options.  Mu-shin  is not ignorance, nor is it the total 
absence of mentation. Rather does it imply a brain no longer governed by one’s 
over-conditioned emotional responses.  

    A SONARR Metaphor 1  

 Along the meditative path, the author happened to drop into two very different, 
extraordinary, alternate states of consciousness.    The fi rst was an episode of internal 
absorption in 1974; the second was a taste of  kensho  in 1982. To a neurologist, it 
would become increasingly clear that thalamic mechanisms could be pivotal to the 
different phenomena of these two states. Yet, to introduce a loose metaphor here, as 
a way to point the general reader toward the levels of your own thalamus, requires 
both an apology and a brief explanation. 

 Even so, this acronym’s basic working principle is reasonably familiar, because 
sonar systems are in such common use nowadays.  So und  na vigation systems help 
fi shermen estimate the  r  ange  of fi sh swimming at levels fathoms deep in the water. 
Ships of all kinds depend on sonar systems to detect subsurface objects, and to explore 
other topographical details of the depths. As the sound impulses oscillate back and 
forth, up and down, sonar technologies transform and amplify their energies. As a 
result, we can see useful visual images, hear meaningful auditory “pings” and “pongs.” 

 Similarly, the acronym, SONARR, enters this chapter as a metaphor to point 
toward other basic facts: (1) The brain also has higher and lower levels; (2) These 
are also associated with oscillations, up and down, back and forth that resonate 
among layers of our own “ S elf- o ther  n egative  a ttention  r eactive  r egions;” (3) Two 
of our special senses – vision and hearing – also enable us to perceive the results. 

 The discussions centered around Fig.  1  have already emphasized the very different 
upper and lower regions out on the cortical  surface  of the brain. However, these sites 
are not the only locations that increase and decrease their activities. What changes take 
place that cause such surface measurements to become “cooler?” Why do their fMRI 
signals decrease (become “negative”) as hinted by the heading at the top of Table  3  that 

1   Please regard SONARR as serving solely as an acronym of temporary convenience. It is simply a 
metaphor pointing to different levels, useful solely in the context of these pages on selfl ess 
meditation. 
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borrows briefl y from the early terminology? Hypothesis: Their patterns change because 
they are reacting to an earlier, deeper sequence of inhibitory events still farther down in 
the  thalamus . The brain links these deep changes  reciprocally  with our earliest mecha-
nisms of attention (governed by a sequence of switching mechanisms that still remain 
to be clarifi ed). The second R in the SONARR system stands for  r  egions . It serves 
notice that mechanisms involving several  regions  at lower  levels  are involved in the 
deeper sequences, not just one change at one level in the thalamus per se. 

 So, regard this as a loose metaphor that can emphasize subsurface events. Let it 
serve to introduce our next topics in Part II: the brain’s  lower levels  of  subcortical  
responses that can shift the way our brain attends to our higher cortical processing 
functions.   

    Part II. The Somatic and Psychic Aspects of Our Self; 
Their Interactive Origins in Thalamo-Cortical Oscillations 

   When one goes into Zen meditation, one passes, as a usual process, through a psychic fi eld, 
from the surface down to the depth, as if one were plummeting into a lake in a diving bell. 

 Nanrei Kobori-Roshi (1914–1992) 

   This emptiness is not something you can conceptualize; it is a state empty 
 of ego, full of what can come through when that ego has been let go of. 

 Shodo Harada-Roshi 
 (cf p. 162 The Path to Bodhidharma) 

      Our Physical and Mental Sense of Self  2  

 A preliminary sounding will prove useful before we plummet into the deeper layers 
of thalamo-cortical interactions. Because we fi rst need to highlight the two very 
different ingredients that blend into our individual sense of Self. This is not a new 
distinction. To the ancient Greeks, our soma was the tangible reality of our physical 
Self. Its intangible, mental aspect was our psyche. 

 When Kobori-Roshi spoke about the “psychic fi eld,” he was referring to the way 
the mental landscape of our psyche changes during progressively deeper levels of 
meditation. 

 When Zen master Shodo Harada-Roshi describes “a state empty of ego,” what 
does he mean? He is describing an extraordinary alternate state of consciousness, 
one that is referred to in Zen as  kensho . What does this word, “empty,” mean in this 
context of  kensho ? To understand, let’s start with our own physical body. Our soma 
is tangible. We can grasp its substance in our own two hands, feel our warm, 
moving fl esh privately confi rming its aliveness, notice that the same fi ngers transmit 

2   Self is capitalized throughout simply to suggest that its operations create many large problems. 
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a very different perception when they grasp an apple. Two convincing sensory avenues 
instantly personalize such discriminations: our senses of touch and proprioception. 
Our  parietal  lobes refi ne these dual perceptions. They incorporate them into an 
elaborate body schema. In this way have we established the framework of our 
 somatic  Self, fl eshed it out around a central physical axis. 

 Our psyche is different. It is an  in tangible, amorphous creation. True, we can 
direct the psychic functions of our  I-Me-Mine  in personalized ways to achieve 
tangible external results. However, as children we soon discover that bad behavior 
can cause our soma much pain and our psyche much anguish. 

 Fear is the dominant emotion at the core of our psyche. Fear’s powerful, perva-
sive infl uence is diffi cult to dissolve. If we can only set aside enough time, and 
introspect long enough to analyze the sources of our fear, we can start to identify 
which internal impulses within our psyche still drive some of our risky behaviors. 
Moreover, when we look out into that worrisome asphalt jungle  beyond  our own 
skin, our resulting apprehensions help identify which  external  risks we should avoid 
fi rst. Researchers now have the tools to uncover many of these subtle, different 
emotional attitudes implicit in our psyche. How? By measuring the ways our brains’ 
functional MRI signals respond not only to gross fearsome threats, but also to virtual 
risks, and even to events that tug on the sentimental levels of our softer emotions.  

    The Power Inherent in Words; fMRI Correlates 

 A boundary separates  this  Self inside from  that  other world, outside. It’s the surface 
of our skin. Neurobiology refl ects this basic distinction between our intrinsic Self 
and that extrinsic other. Table  4  summarizes how normal brains respond with different 
EEG and fMRI patterns to this distinction between approach and avoidance behavior. 
The subjects are seeing very simple words. Yet each word hints how much risk 

   Table 4    Brain responses when “Risky” or “Safe” words are oriented either toward self or toward 
the outside environment a    

 Word examples 

 Self-centered assessments  Other-centered assessments 

 Risky  Safe  Risky  Safe 

 “Bungee jumping”  “Reading”  “Tsunami”  “Light rainfall” 

 Speed of behavioral and 
evoked potentials 

 Slower (1,145 ms)  Faster (1,111 ms) 

 Transient response activity 
in the posterior cingulate 
cortex and the precuneus 

 Less  More 

 Response activity is more 
sustained 

 In the medial prefrontal cortex and the left supramarginal gyrus 

 Comment  Note that a subtle, wordless “selfothering” assessment is implicit 
when a person judges that a tsunami is risky not just to others, 
but potentially to oneself as well (Austin  2009 , pp. 58, 59, 73, 74) 

   a Adapted from Qin et al. ( 2009 )  
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is involved within the Self side – in contrast to the risk on the other side – of this 
Self/other boundary.

   As might be expected, the deep midline cortex of the person’s  medial prefrontal  
region (MPFC) doesn’t respond only when this subject makes an explicit egocentric 
assessment of risk. Its signals also tend to increase when the demands implicit in the 
task require this person inside to make subtle judgments about how much risk is 
inherent in “ their ” interactions with their environment outside their own body 
(Qin et al.  2009 ). Though we wear that robe on a layer just outside our skin, it still 
has woven in it the personal monogram of its owner. 

 On the other hand, it is chiefl y our deep,  medial posterior  regions – those farther 
back in the SONARR system’s parietal and posterior cingulate cortex – that help to 
assess a specifi c test word which clearly positions the acute risky situation as located 
in  that other world  outside our body. Other networks incline different people to 
avoid risks. Cautious women who avoid risks tend to have higher tonic baseline 
EEG activity over their right prefrontal cortex (Gianotti et al.  2009 ).  

    Soma and Psyche Draw Upon Different Networks 
for Our Softer Emotional Sentiments 

 This time, suppose we observe a situation that directly involves someone  else’s  
body or psyche, not our own. How do we respond emotionally to a situation involving 
that other person’s body? Now, we activate a part of our own deep medial posterior 
parietal cortex that is slightly different from the part activated when this situation 
involved the other person’s  psyche . Next, consider what happens when we empathize 
with someone else’s  physical  (somatic) pain, or admire their unusual  physical  skill. 
Now, our medial parietal fMRI signals respond more in the (larger) superior and 
anterior part of our parietal cortex (Immordino-Yang et al.  2009 ). Suppose, on the 
other hand, that we develop empathy for the painful suffering involving someone 
else’s  psyche , or admire the  psychic  attributes of virtue that are expressed in 
that other person’s behavior. Now, our medial parietal signals respond more in the 
(smaller) inferior and posterior part of our parietal cortex. 

 Zen Buddhism tends to use the word “empathy”, to describe only the earlier, 
perceptive and imaginative side of our affective sensibilities. In contrast, authentic 
compassion ( karuna ) tends to ripen as a later development on the meditative path. 
This advanced habitual level of compassion  reaches out selfl essly  to help, using 
only the most skillful and appropriate behaviors. With regard to this distinction, 
which other regions coactivated during the fMRI study of the normal witnessing 
subjects just cited above? Signifi cantly, they were the particular regions in the 
observers’ brains having the potential to adjust the somatic balance of their  body  
with respect to gravity, not just the sites that might generate an empathic psychic 
tug, say from the limbic system or its thalamic relays. Such a basic somatic adjustment 
could serve as the requisite covert axial foundation for those subsequent motoric 
impulses that would enable the arms of each witness to reach out skillfully to correct 
an unfortunate situation. 

The Meditative Approach to Awaken Selfl ess Insight-Wisdom



38

 As adults, we can hope that our more mature brains will enable us to express 
more compassionate attitudes for the body and psyche of another person than did 
those attitudes we had back when we were Self-centered children. In this regard, 
when children engage in Self-relational processing, they co-activate more of 
their anterior precuneus and posterior cingulate gyrus. In contrast, adults chiefl y 
co- activate the posterior subregion of their precuneus (Pfeifer et al.  2007 ). 

 In the next section, we continue to plumb deeper into that posterior part of the 
spectrum of core functions represented among these  medial  parietal networks of 
the SONARR system. For the question remains: What subtle interactions could this 
extensive posterior physiology contribute to our larger sense of Self?  

    Basic Functions of the Deep Medial Parietal Cortex 

 We register countless events in our lifetime, and consolidate them in our reference 
memories. Each such memory event is documented with circumstantial details from 
our environment at that very moment. Various lines of evidence suggest that many 
of these coded environmental scenic details are represented in “chunks” among 
contributions from our deep medial  parietal  cortex (Austin  1998 , pp, 390–391;  2009 , 
pp. 71–74). In what manner could we “represent” such incidental environmental 
details, and still tag such a hologram with our own personal initials? Perhaps we 
might do so (by analogy), in forms resembling the immediate, graphic, “entries” we 
make in a personal journal when we’re traveling to a foreign country. 

 Here, the phrase, journal entries, implies only that after we fi rst register and 
consolidate myriads of such coded entries in our private “memory bank,” we can 
later draw on them when we need pertinent environmental details. At fi rst, maybe 
we had barely noticed such events, then buried their incidental details at mostly 
subconscious levels. Even so, the sum of these subliminal coded entries still registers 
the circumstances of one person’s decades-long  private history : Our high school 
friends, our old bedroom, that street scene in the neighborhood where we once 
lived. When we access and retrieve these entries selectively, they also enable us to 
navigate our way anew in real life, or in dream worlds of our own invention. 

 Any such “journal” requires an underlying premise: a dynamic continuum of 
relationships centered on our  Self , that receptive and executive agency back in the 
center. This Self-construct began in infancy with a physical axis that had its own 
3-D spatial coordinates. Soon, the same centralized premise would superimpose a 
further, urgent  affective  life inherently its own. It developed an array of highly 
conditioned limbic associations. These gave rise to polarized feelings resonating 
with how this Self’s psyche and soma  felt subjectively  at the time. Thereafter, many 
journal entries were infused by positive and negative emotions. This meant that they 
no longer registered the simpler objective facts about  where-when-and-how  each 
personal incident had once occurred. On the other hand, they did have the capacity 
to register, consolidate, and narrate a full impressionistic range of our fi ctional life 
experiences. 
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 Recent research illustrates that complex narrative potentials are implicit in this 
same deep medial parietal region. The evidence suggests how its association links 
could enable us normally to draw together a mosaic of detailed journal entries, then 
use them to navigate through a Self-other “storyline” that could go on to recreate 
such a private version of our own long life history. 

 The study specifi es two cortical regions in the deep medial posterior SONARR 
system (Whitney et al.  2009 ). They are the  right  precuneus and the posterior/middle 
cingulate gyrus. Both are activated when subjects listen with great care to the way a 
novella unfolds. The cognition task assigned to these experimental subjects is 
daunting. They must detect the slender thread of coherent meaning that links each 
of the 15 major twists and turns of the narrative! 

 How can these listeners pass so rigorous a test for coherence when a complex 
story shifts its settings and characters back and forth so many times? Only if they 
construct an intricate web of visual/auditory/spatial images, then assemble them 
into an  imagined sequence  of relevant events. Soon, their new mental structure 
develops a logical plot. It evolves into a plausible storyline, one that enables each 
character to react to his or her environment in specifi c ways during that particular 
moment. To accomplish such a major task, instant parallel communications are 
essential at  multiple levels  all along the Self-other continuum of core functions 
affi liated with the psyche.  

    The Dorsal Thalamus Interacts with the Dorsal Cortex 

 As Part I closed, the notion of a SONARR metaphor was introduced for a straight-
forward reason. It was to alert the reader to the fact that when any event instantly 
catches our attention,  several layers of Self-centered regions  will be drawn into a 
sequence of interactions at levels high and low. Suppose we now descend further to 
inquire: which nuclei farther down at the level of the thalamus interact most infl uen-
tially with their cortical counterparts up in the SONARR regions just discussed? 

 Surely the large  dorsal pulvinar nucleus  is the thalamic co-partner of fi rst interest. 
Its interactions resonate not only medially with the precuneus but also up and out 
with the laterally-placed angular gyrus in the inferior parietal region. Moreover, the 
 anterior nucleus  of the thalamus interacts with the posterior cingulate gyrus; and the 
 lateral dorsal nucleus  of the thalamus interacts with the neighboring retrosplenial 
cortex just behind it. 

 In this same dorsal tier of thalamic nuclei is a fourth nucleus, the  lateral posterior 
nucleus . It makes a vital contribution to the somatic matrix of our physical Self. 
How so? By virtue of its having dedicated interconnections with our  superior parietal 
lobule . This most dorsal part of the parietal lobe is our major somatosensory association 
cortex. It contributes an elaborate 3-D schema to our  physical  sense of Self. 

 Finally, a fi fth nucleus in the dorsal thalamus completes the interactions between 
this upper level of the thalamus and its co-partners high up in the dorsal cortex. This 
is the  medial dorsal nucleus . It maintains an intimate, to-and-fro communication 
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with the Self-referential ventro-medial prefrontal cortex, as well as with the rest of 
the large prefrontal cortex (Table  3 ). 

 What makes these fi ve interactions between the dorsal thalamus and dorsal cortex 
so important? What do they normally accomplish? Subliminally, they inform us 
which way our own head is facing. They blend this emergent forward impression 
with that of our own body schema, and jointly infuse these coded functions into the 
activities of our Self-centered processing stream as it courses up through the superior 
parietal lobule ( E  signifi es this egocentric stream in Fig.  1 ). Moreover, three of these 
fi ve thalamic nuclei become especially intriguing. Why? Because these three sponsor 
 the affective resonances and infl uences of our psychic Self . 

 These anterior, lateral dorsal, and medial dorsal nuclei are called the  limbic  
nuclei of the thalamus, because each is strongly interconnected with the limbic system. 
Indeed, they are the major route through which our limbic system relays its over-
conditioned emotional and instinctual messages up to excite its cortical partners. 
So, it is not surprising to fi nd that the two larger “hot spots” of the  medial  cortical 
SONARR system – one medial frontal, the other medial parietal – share vital 
connections with their limbic partners down in the dorsal thalamus. Nor that the 
other hot spot out in the angular gyrus is a special target of their neighboring 
nucleus, the dorsal pulvinar. The attentive reader may begin to wonder: could 
this whole dorsal tier of nuclei down in the thalamus – led by its three limbic 
nuclei – represent the potential “bottleneck” referred to back in Part I? It could. 

 What other words help describe how these fi ve dorsal thalamo-cortical partners 
normally interact? They share in fast, to-and-fro oscillations. As these oscillations 
resonate up and down, to and fro, they blend the higher-level functions of our dorsal 
cortex with those of their fi ve corresponding thalamic nuclei down at the next lower 
level (Austin  2009 , p. 88, Fig. 6, color plate 4 after 168). 

 Our next challenge is to explain how the normal physiological functions of these 
upper cortical and lower thalamic levels correlate with the two categories of relation-
ships outlined earlier. Specifi cally, how do these shared thalamo-cortical functions 
clarify the relationships: (1) between attention and meditation; and (2) between 
meditative attention and the dynamics of Self-other SONARR relationships? 

 Let us begin by returning to the largest thalamic nucleus, the pulvinar. The way 
this pulvinar helps us instantly frame one salient focus of interest in a large Monet 
painting recommends it an obvious choice for helping to understand the psycho-
physiology of meditation. The more so because the pulvinar can draw instantly on 
our polymodal auditory and visual impulses as they speed up from the midbrain 
colliculi, and almost instantly on a host of our other relevant associations as this 
information descends to it from most of the posterior cerebral cortex.  

    The Pulvinar; Proposals for Future Pulvinar Research in 
Meditators 

 Recent functional MRI studies reveal how silently and pre-attentively the dorsal 
pulvinar manages such covert operations. It stays actively engaged even though 
we may not be consciously aware that we are devoting attention instantly and 
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automatically to some portions of our external environment (Smith et al.  2009 ). 
Moreover, the right and left pulvinar each register these subliminal involuntary 
responses when stimuli enter their visual response fi eld from chiefl y the  opposite  
side of the environment. In this respect, the pulvinar already attends and responds 
the same way as do its cortical partners high up in the dorsal cortex. The ventral 
pulvinar appears more responsive to visual stimuli. Suppose, however, that we make 
an executive, top-down choice to concentrate and attempt to “pay” conscious attention. 
Now the pulvinar’s responses increase only slightly. (The increase averages the 
same 21 % in both the dorsal and ventral subdivisions of the pulvinar.) 

 When the eyes are closed, functional connectivity is reduced between the right 
pulvinar nucleus and the visual cortex (Zou et al.  2009 ). This reduction occurs both 
in the medial regions of the primary visual cortex and in its lateral association cortex. 
The right pulvinar nucleus is the larger, and has more nerve cells, in keeping with 
the right hemisphere’s predominate role in being more activated during attention. 

 When researchers apply similar fMRI procedures to study meditators in the future, 
their data could then help answer the following crucial questions:

•    Do prior years of a training program designed to include  receptive  meditative 
techniques further enhance the speed and scope of this subtle, automatic, ongoing 
tonic visual drive? Does this happen even at times when the meditators are not 
overtly making an explicit, conscious choice to superimpose their top-down 
attention on obvious visual stimuli?  

•   Are the concentrative and receptive styles of meditative training really comple-
mentary? When we combine their assets, do they mutually enhance and stabilize 
several aspects of the reactive kinds of attention – those triggered refl exly by an 
abrupt stimulus that occurs unexpectedly? Does this dual approach to training 
also enhance those instantaneous,  pre -attentive varieties of fl exible “pop-out” 
attention that normally involve the pulvinar? Does it also enable such a span of 
pre-attention functions to last longer?  

•   In the course of such future longitudinal investigations, which discrete thalamic 
and cortical regions become deactivated and/or activated simultaneously?    

 At present, few well documented case reports describe patients who have one 
small lesion limited just to their pulvinar. Recent evidence from two patients 
suggests that the pulvinar’s spatial maps are coded similarly to those of the visual 
cortex that are illustrated schematically in Fig.  1 . Namely, the dorsal pulvinar 
also represents the  lower fi elds  of visual space; the pulvinar’s ventral regions also 
represent the  upper fi elds  of visual space (Ward and Arend  2007 ). 

 These authors further suggest that our pulvinar has the capacity to represent 
3-dimensional, coordinate systems in visual space. Moreover, in doing so, they add 
that the pulvinar can also use frames of reference that are “object-based.” What does 
“object-based” mean? An “object-based” (allocentric) frame of reference is sensitive 
to more than the form of a particular object, “out there.” Its frame of reference can 
relate the spatial position of that fi rst object to the 3-dimensional coordinates of 
some adjacent object “out there.” (Austin  2009 , pp. 54–64, 133–135) 

 By defi nition, such object-based frames of reference are independent of the 
human observer’s 3-D coordinates in space. Therefore,  no personal subjectivities  
of the egocentric Self are intruding into the fi eld of vision for as long as such a 
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frame of reference remains exclusively “object-based.” Accordingly, a substantial 
impression of detached objectivity can accompany a long-sustained moment of this 
other- referential perspective. 

 Why is it so crucial to understand the basic ego/allo distinction? Because when 
meditative training enables longer moments of other-referential (allocentric) 
processing to become free – suddenly or incrementally – and to fl ow spontaneously 
through ventral pathways, their networks can then serve as the matrix for selfl ess 
forms of intuitive processing that become creative, insightful, and adaptive.  

    A Pivotal Thalamic Role in Our Sudden Response 
to a Triggering Stimulus 

 Subtle shifts occur deep in the thalamus at times when we become relaxed and are 
seemingly “at rest.” These help adjust and integrate the normal range of our usefully 
balanced, rapidly oscillating functions (as suggested in Table  3 ). Because the thalamus 
is the major “gateway” on the sensory-motor-limbic paths to the cerebral cortex, it 
is poised to play a key role (directly and/or indirectly) in the genesis and patterning 
of those bilateral,  slow , spontaneous, reciprocal, fl uctuating cycles of the brain’s 
 intrinsic  activation and deactivation, as cited in the fi fth layer of Table  2 . 

 Other thalamic nuclei create decisive shifts in the net balance of these cortico-
basalganglia- thalamo-cortical looping circuits. For example, let an abrupt sensory 
stimulus activate the requisite triggering mechanisms, and several layers of 
sequences within the thalamus could suddenly coalesce into a confi guration that 
precipitates the resulting state of  kensho . Thus, the  reticular nucleus  of the thalamus 
also becomes acutely informed at almost the same instant that this triggering stimulus 
enters and sets off the initial sensory impulses. It releases a wave of inhibition capable 
of briefl y  deactivating all fi ve of the Self-centered nuclei in the dorsal tier of the 
thalamus . How can a nucleus do this? By what mechanism? The reticular nucleus 
releases a potent transmitter: GABA (gamma-aminobutyric acid). This can disorga-
nize the normal in-phase relationships of the brain’s usual synchronized oscillations 
and fi ring rhythms. These oscillations would otherwise still be resonating – up 
and down – in the looping circuits that normally connect this dorsal thalamus 
with its dorsal cortical partners (Austin  2008 ;  2009 , pp. 87–94). As a result of this 
de-synchronization, the usual Self-referential spectrum of functions previously 
conferred by the mostly medial  cortical  level of the SONARR system would share 
in the resulting deactivation. 

 The resulting change in the state of consciousness would be distinctive. It would 
be rendered “empty of ego,” just as Harada-Roshi describes. Those intrusive veils of 
the old subjective Self would fi nally have parted: No over-conditioned limbic 
networks would remain to rile up and muddy the fi eld of consciousness. Instead – in 
the long-term meditator whose sensitized modes of attention had become balanced 
and stabilized – bottom-up attention would now serve as the sole vanguard of a 
liberated, clarifi ed, receptive fi eld of allocentric consciousness. And, thus as 
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Harada- Roshi also beautifully describes, does the resulting state fi nally become 
“full of what can come through” when no ego stands in the way. 

  What  signals can now come through in all of their fullness? Simply the way 
that these other-referential pathways normally perceive all other things in the 
environment –  clearly , “as THEY really are.” During this long-sustained present 
moment, the brain is fi nally free from all the language and other burdensome 
obstructions imposed by the Self. Throughout this instant of  kensho , “emptiness” of 
self coincides with “suchness” in  one  single fi eld of consciousness (Austin  2009 , 
pp. 549–553). No duality remains. 

 But how can a whole dorsal tier of our thalamo-cortical functions be deactivated 
with such exquisite selectivity? The reticular nucleus “cap” on the thalamus can cast 
this inhibitory net to envelop our entire thalamus over its 3.3 cm anterior-posterior 
extent (Mai et al.  2004 ). Moreover, its inhibitory actions are strengthened by those 
of its two smaller GABA allies, the zona incerta, and the anterior pretectal nucleus 
(Austin  1998 , p. 502;  2010 , pp. 373–407). 

 An active, noise-cancelling electronic headphone provides a convenient analogy. 
It generates a sound wave profi le of oscillations that are 180° out-of-phase with 
those of undesirable background noises. This interference pattern tends to cancel 
unwanted sound energies, yet – at the same time – it allows desired signals to come 
through and be heard.  

    Neuroimaging Caveats 

 Many contemporary reports refer data to the “thalamus,” as if it were some 
homogeneous anatomical structure. Single neuroimaging methods do not yet have 
suffi cient resolving power to measure the activations and deactivations within each 
discrete individual thalamic nucleus. In the interim, it cannot be assumed that some 
preliminary  gross  estimate of activity down on only one whole side of the  entire  
“thalamus” must correlate only with the gross activity of its several cortical partners 
high up in the hemisphere on that same side. In fact, a recent fMRI study shows 
that the thalamic activity on one side during an ordinary “resting state” can tend also 
to correlate with that of the  opposite  cortex higher up in the  other  hemisphere 
(Zhang et al.  2008 ). 

 A variety of integrative roles is apportioned among very different thalamic 
nuclei. We don’t yet know how they all interact to pattern our activations and 
deactivations into such a delicate balance. We don’t know precisely which bioelectric 
and metabolic mechanisms converge to switch their functions instantly, or help 
generate the similar shifts of their slower, intrinsic fl uctuations. “Not knowing” is 
not confi ned to the neurosciences. It is an age-old phenomenon in Zen training, 
one that Zen masters cultivate in their trainees and exploit unexpectedly at every 
opportunity (Austin  1998 , pp. 119–125). 

 An earlier generation PET scan becomes of interest in regard to thalamo-cortical 
interactions (Austin  1998 , pp. 281–284;  2009 , pp. 12–87). The subject had been 
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meditating for 2 h, had let go of thoughts, and was barely attending to the faint 
movements of abdominal breathing. Vision and hearing were masked. Cortical 
activities were relatively greater lower down over the right hemisphere. Thus, the 
lower occipito-temporal pathway on the undersurface of the right side was substan-
tially more active, and clearly included the region of the right fusiform gyrus (FG). 
These fi ndings are interpretable as consistent with an asymmetrical trend toward a 
more “bottom-up,” ventral mode of attentive, allocentric processing. In contrast, 
both medial prefrontal regions showed minimal activity, and the lower portions of 
the right thalamus were less active than on the left.  

    Looping Circuits Engage Deeper Levels: The Cortical-
Striato- Pallido-Thalamo-Cortical Circuit 

 The basal ganglia are a paired collection of deep nuclei on either side of the brain. 
They contribute to our learned patterns of sensori-motor responses that – through 
repetition – gradually enable our behaviors to become more habitual and automatic. 
During these complex integrations, several levels of our basal ganglia nuclei are 
interposed in large looping circuits that interconnect them with both the cortex and 
the thalamus (Austin  1998 , pp. 155–156, 197–201, 392–397, 671) . 

 Starting at the top level of these nuclei, the  dorsal  striatum includes the large cau-
date nucleus and putamen. The  ventral  striatum is a paralimbic structure that includes 
the nucleus accumbens. Dopamine energizes these striatal nuclei. It is supplied by 
nerve fi bers rising up from two other nuclei farther down in the midbrain: the substan-
tia nigra and the ventral tegmental area. In contrast, the nerve cells of the globus palli-
dus release GABA into the ventral anterior thalamic nucleus. The fi rst action of this 
GABA is inhibitory (Kopell and Greenberg  2008 ; Austin  2010 , Fig. 15.5). 

 By repeatedly engaging in meditative practices, can we transform the functions 
of these looping circuits? Can we do so in ways that help us modify our prior 
dysfunctional habits of thought as well as other habitual behaviors? These are crucial 
questions. Their signifi cance becomes clear in the context of the following sentence 
from Graybiel’s recent review. The words provide a succinct defi nition of the nature 
of our habits (Graybiel  2008 ). 

 “Habits are sequential, repetitive, motor, or cognitive behaviors elicited by external 
or internal triggers that, once released, can go on to completion without constant 
conscious oversight.” 

 The last four words are operative words that summarize a major theme of 
this chapter: “without constant conscious oversight.” So let it be clear: (1) We are 
considering a program of endlessly  repeated long-term  meditative practices; (2) The 
majority of their results unfold  unconsciousl y, during a very gradual trait-change in 
basic attitudes. How is this possible? In the previous sections, we cited a sequence 
of interactive processes that serve to  decondition  an array of our maladaptive, 
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Self- centered  emotional  responses. In broad brush strokes, that earlier model 
assigned a key role to the thalamus as one region having the capacity to liberate an 
enhanced fl ow of other-referential attentive processing from its prior bondage to an 
over- emotional, egocentric frame of reference. 

 There exists a more subtle way that meditative practices can cultivate and 
enhance the normal “plasticity” of the brain. It is by encouraging the  inherent nor-
mal resources  of our slowly maturing brain to evolve  at a greater rate  – decade by 
decade – an increasingly mature variety of attitudes and behaviors at widely distrib-
uted levels. In one sense, we’re referring to an  acceleration  of that same basic grad-
ually self-correcting “universal intelligence” – our “horse-sense,” if you will – which 
is every person’s biological heritage (Austin  1998 , pp. 660–663;  2006 , pp. 399–401; 
 2009 , pp. 237–244). 

 The broad brush strokes used to outline the incremental mechanisms of this second 
model are much more theoretical at present. These subtle mechanisms, enabling our 
habitual behaviors to be transformed, focus mostly on the levels of function within 
the dorsal and ventral striatum. Here, the glutamate → nitric oxide → cyclic GMP 
metabolic pathway is a plausible candidate for gradually re-sculpturing many 
intricately interactive looping circuitries. These changes could also serve to gentle 
our habitual attitudes and to channel the energies of our habitual sub-conscious 
behavioral expressions in more compassionate directions (Austin  1998 , pp. 412–413, 
653–659, 675–676;  2006 , pp. 279–288;  2009 , pp. 260–261).   

    Part III. Practical Issues Relating to Zen Meditation 

   The Buddhist Way fl ourishes in a mind utterly free from conceptual thought processes, 
whereas discrimination between this and that gives birth to a legion of demons! 

 Zen Master Huang-po (died c. 850) 

 Keep your mind clear like space, but let it function like the tip of a needle. 

 Zen Master Seung Sahn (1927–2004) 

      Introspections for Future fMRI Research on Zen Meditators 

 Zen values our normal thoughts, feelings, words, and objective introspections. 
However, it emphasizes the assets of their arriving skillfully, and of their being 
applied effi ciently at the most appropriate times. While current fMRI research like-
wise exhibits numerous assets, it too is burdened with innate technical and concep-
tual liabilities (Van Horn and Poldrack  2009 ). Future researchers need to design 
studies that strike an appropriate balance between: (1)  their  legitimate needs for 
hard numerical data, and (2) the no less valid – but much softer – needs that medita-
tors must also have on  their  Buddhist Way to enter into  clear, silent, emotionally-
thought- free   mental space. This requisite balance – between the sharp needle tip of 
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top-down attention and the clarity of wide-open objective receptivity – crucially 
infl uences how the data can be interpreted. 

 Both the Zen Buddhist schools and the neurosciences maintain rigorous scholarly 
traditions. Yet all too often, a few members in each camp underestimate the absolute 
importance of what Masters Huang-po and Seung Sahn are each saying. They’re 
pointing toward that same openly receptive advanced attitude  and  state of  clear, 
wordless, emotionally-thought-free consciousness which responds habitually with 
instant discernment to whatever happens next . Its attributes include:

•    Openess.  
•   Receptivity.  
•   Clarity.  
•   Wordlessness.  
•   No-thought.  
•   Instaneity.  
•   Discernment.    

 Lest Huang-po’s words had not driven the point deeply enough, Master Huang- 
lung added this comment two centuries later: “Zen doesn’t need to be studied. The 
important thing is to stop the mind. Then, once you’ve become free of ruminations, 
with each step you’ll be walking the Way.” The basic Zen message seems clear: Our 
usual mental fi eld is too preoccupied with its Self-centered subjective thought 
stream of “monkey-mind” concerns. As a result, we can’t open up our innate 
receptivity to perceive clearly the simple fresh objective realities of the real world 
right in front of our nose. 

 Meanwhile, researchers are burdened by academic demands. Soon, they are led 
to impose this same top-heavy burden on their experimental subjects: words, concepts, 
multiple assigned stimulus → response tasks. Conscientious subjects become overly 
preoccupied with top-down multitasking. Emotional responses warp their fMRI 
signals and their performances as well. 

 Beginning meditators do need formal instruction in traditional techniques during 
their early months and years of practice. Concentrative approaches do assist top- 
down attention to focus like the sharp tip of a needle. Then, both brain and body 
begin to discover how to cultivate the subtler, more advanced, receptive attentive 
practices. These also allow consciousness to become increasingly clear, spacious, 
effortless, selfl ess ( wu-wei ), intuitive, and improvisational (Austin  1998 , p. 207;  2009 , 
pp. 43, 144, 146). In the interim, researchers must remember: practitioners need 
years to cultivate and fully express such skillful spontaneity – the bottom-up kinds 
that tend to “happen” only when well-trained silent illuminative meditation practices 
have also  let go of conceptual thoughts  (let alone of artifi cial tasks which force their 
Self to discriminate between “this” and “that.”) 

 It was never the stated purpose of one recent fMRI report to serve as a study of 
meditators (Christoff et al.  2009 ). However, a variety of readers might be mislead 
into thinking along meditative lines when they encounter terms like “meta- 
awareness,” “mind-wandering,” and phrases like “parallel recruitment of executive 
and default network regions.” Accordingly, it is instructive to review the recent 
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premises and experimental conditions during which 15 student subjects were 
required to perform a basic “sustained attention to response task.” 

 This task demanded attention. Its intent was to introduce major errors in the 
subjects’ performance. Indeed, the fact that the task involved a new number every 2 s, 
and an appropriate button press did encourage the subjects’ minds to wander. 
Thereafter, why did the experimenters also superimpose two specifi c visual 
questions, unpredictably, every minute or so? Because their next immediate goal 
was to elicit samples of self reports from the subjects whose minds (by then) were 
usually wandering. Notably, these probing questions then required each subject 
( 96  times during one experiment) to select a single answer from a scale that offered 7 
potentially different self reports. 

 In themselves, these experimental conditions would seem likely to generate 
multiple subconscious and conscious emotional reactions. Under even remotely similar 
circumstances, were a Zen meditator also to be required repeatedly to introspect 
(e.g. “Am  I  completely on task?”), one might anticipate that some of this subject’s 
Self-referential regions would become activated and also expect that increased 
fMRI signals could develop within the so-called “executive network.”  

    The Power of Silence 

 To date, fMRI research has not yet taken full advantage of those longer, deeper quiet 
intervals of clarity, spaciousness, and everpresent awareness. These develop only 
when advanced meditative practitioners – in keeping with Master Huang-po’s 
advice –  let go of all their mind-wandering impulses and conceptual thoughts, 
yet still retain a background of keen awareness . Meanwhile, why can the casual 
application to meditative research of loose terminologies in the literature (such as 
“default state” and/or “resting state”) continue to sow confusion? Because neither 
word has an exact psychological mooring. Neither word accurately describes that 
same subject’s precise mental state at that very moment. Table  3  suggests that one 
source of such heterogeneity is represented among those different networks which 
infuse their blend of distributed functions along a continuum. This extends from our 
chiefl y Self-referential regions in the front of the brain (RSN 6) towards what 
constitutes, in a sense, the more “Self-in-other” mixture of representations distributed 
much farther back (RSN 1). The second footnote to this table indicates a second 
source of heterogeneity: each subject’s ruminitive monkey mind.  

    Other Practical Issues Relating to the Functional Anatomy 
of Selfl ess Meditation 

 Even the single-celled amoeba needs to distinguish between itself and its outside 
environment. Human beings employ similar pairs of words – not only Self/other, 
but inside/outside, this/that. The word pairs suggest our general tendency to identify 

The Meditative Approach to Awaken Selfl ess Insight-Wisdom



48

things in terms of their opposite aspects. Many such polar differences become 
 complementary  when viewed from the perspective of the basic, underlying Taoist 
principle of yin/yang organization. Conceptual pairings that might fi rst seem simple 
tend to blur even further when researchers probe complex human equations, attempting 
to specify what their correlates mean in more precise neuroimaging terms. 

 One problem is that each human subject is unique. Each of us is still constructing 
a long detailed personal history. How can our episodic memory system integrate 
external landmarks into some of its earlier memory links? One way is by connecting 
the retrosplenial cortex into links with its close neighbors – the hippocampus and 
amygdala – nearby in the medial temporal lobe (Greicius et al.     2009 ). In contrast, 
our posterior cingulate cortex, (cited in Table  2 ), lies immediately in front of this 
same retrosplenial region. Yet,  its  strongest interconnections are with our anterior 
cingulate and medial prefrontal cortex. These messages travel as “long distance 
calls” when routed through the cingulum, a long nerve-fi ber bundle. 

 The way we interpret other important psychophysiological issues also hinges on 
similar fi ne anatomical distinctions. For example:

•    Is it correct to attribute our inturned, Self-referential functions exclusively to the 
front of the brain, say just to our ventromedial prefrontal cortex? No. As Table  2  
suggests, the Self-centered functions of our omni-Self are too widely distributed. 
Indeed, some speculate that whenever we generate and project an empathic 
process that “reads” another person’s mind, we fi rst refer back to our own private 
mental networks – making the way they function the source of a relevant proxy 
(Mitchell  2009 ).  

•   Do connections between identical cortical nerve cells also subserve such separate 
functions as mind-reading, mirroring, and the spectrum of Self-other activities? 
Examples already discussed in previous pages suggest how some of the specifi c 
views ventured by network “sub-dividers” might prevail over other views held by 
those prone to be “lumpers.” The peak activities recently identifi ed in separate 
local subregions of the SONARR network provide a further example of the former 
approach (Summerfi eld et al.  2009 ). Each separate local site can be correlated, 
respectively, either with an actual (real) event that was directly  Self- experienced 
or with a second-hand event that had only risen into experience when the subject 
had merely passively viewed a movie or TV.    

 In the interim, two groups of French investigators, representing two different 
schools of thought, have each drawn interesting conclusions that become comple-
mentary, yet divergent. The contrasts happen to illuminate some age-old distinctions 
between: (1) the meditators who enter the early, shallow, states of meditative 
absorption; and (2) those advanced practitioners who undergo  kensho  and develop 
the characteristic deep insights and trait changes of the much later stages on the long 
spiritual path. For example, the fi rst school would favor restricting the concept of 
Self to just the most elementary steps that lie off at the  physical  end of a whole 
spectrum of brain activities (LeGrand and Ruby  2009 ). 

 This view has one advantage: it does highlight those simplest sensori-motor 
integrations – functions also enhanced in early Zen training – that might be attributable 
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chiefl y to the brisk, refl exive responses of one’s  somatic  Self. A disadvantage lies in 
what such a restriction might seem to exclude. Consider how many attributes could 
be further cultivated by repetition during a program of advanced Zen training. 
These are referable to the vast association networks and intuitive resources of an 
evolving human  psyche . Would not such narrow interpretations exclude Homo 
sapiens from the potential to develop mature degrees of wisdom and compassionate 
social behaviors, limiting a meditator to the most primitive refl ex level accomplish-
ments of some earliest hominid progenitor? 

 The second school interprets the existing data as favoring a view weighted 
more toward social and environmental outcomes (Duval et al.  2009 ). It emphasizes 
the mature repertoire of our  psyche . It leaves room for this psyche to become trans-
formed toward a smaller self, and then to engage actively in the dynamic interpersonal 
welfare of a larger cultural community. From such a Mahayana-like perspective, 
how might this kind of  living Zen  manifest itself in contemporary society? After 
decades of practice, it would have developed the potential to evolve toward sage 
levels of wisdom that deliver selfl ess compassion skillfully. These evolved traits 
are exemplifi ed in the bodhisattva ideal, an outlier on the spectrum of altruism far 
beyond the usual human expressions of self-othering affi rmative functions.

•    Does recent neuroimaging research suggest other benefi cial ways that meditative 
training could reshape such a continuum of Self-other interactions? It points 
toward a practical approach. This simplifi ed approach draws on the resources 
from various levels in ways that simultaneously: (1) relieve the Self-infl icted 
suffering caused by our maladaptive limbic ruminations; and (2) redirect these 
wasted emotional energies toward affi rmative ends. What is a most basic source 
for these inappropriate limbic infl uences? Often our most troublesome emotional 
reactions stem from over-conditioned networks that share connections with our 
amygdala, the right more so than the left (Austin  1998 , pp. 85–94;  2009 , 
pp. 228–232, 251–252).    

 A disturbing  negative  emotion begins as soon as a normal subject glimpses the 
kinds of unpleasant visual image that are used in the International Affective Picture 
System (Schmitz et al.  2009 ). This disturbing event activates the right amygdala. 
It also effectively  narrows  the scope of what that person’s visual fi elds can take in 
and remember. In contrast, a  positive  emotional image activates different brain 
regions and coincides with a positive emotional state. Among these positive response 
regions are the  right  medial orbito-frontal region and the  right  parahippocampal 
place area. An important correlate at this point is the way the subject’s visual fi eld 
now appears to literally “open up” and to include more details out at the periphery.

•    How can a program of meditative training minimize such maladaptive emotional 
responses?    

 One way is by superimposing higher level cognitive resources. These often 
reside among the interactions that link the dorsal medial frontal gyrus with the 
dorsal cingulate gyrus (Urry et al.  2009 ). Noteworthy also is the recent report by 
Hölzel and colleagues (Hölzel et al.  2010 ). After only 8 weeks of mindfulness-based 
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stress reduction training, their subjects  reduced  both the amount of reported subjective 
stress  and  reduced the concentration of the gray matter in their right baso-lateral 
amygdala. Other reports link intriguing positive attributes with the functions of the 
medial orbital region cited above. Among them are exploratory and improvisational 
behaviors, and the development of pro-social attachment responses. These are 
the kinds of adaptive responses that can favor our using insight to solve problems 
(Austin  2009 , p. 256). 

 Two phrases from a song of the last century seem now to be taking on simultaneous 
functional anatomical correlates. They are: “Eliminate the negative,” and “latch on 
to the affi rmative.”

•    Do other patterns of brain activation and deactivation correlate with the different 
ways we actually feel our emotions? We can feel big differences between merely 
liking something, and being overpowered by a strong motivational and instinctual 
drive that makes us urgently want it (Austin  1998 , p. 264). Countless millions of 
patients are suffering from the somatic complications of pathological obesity 
and from the psychic distress caused by other overdriven emotional impulses. 
Understanding how we regulate our appetitive drives clearly assumes worldwide 
importance.    

 Model experiments demonstrate which sites in the brain are responsible for that 
fi rst thin gloss of preference which enables a rat to merely “ like ” a palatable food 
(Berridge  2009 ). This mere  liking  correlates with a series of tiny, active “hot spots.” 
Each site stands out on a long chain that links into much larger “islands.” Such an 
archipelago of excitations begins with the parabrachial nucleus down in the pons. 
This is a major source for the neurotransmitter, acetylcholine (Austin  1998 , 
pp. 164–169). Its course then leads forward into the larger, habit-forming nuclei of 
the ventral pallidum and the outer shell of the nucleus accumbens. Thereafter, what 
do the animal’s really urgent  wantings  look like? They seem to be driven by invasive, 
almost lava-like expansions among these local excitations. First, the individual 
“hot spots” enlarge during a pattern of fl ow that soon overruns an entire nuclear 
island. Next, similar activations spread outside these initial sites, going on to consume 
the higher-level nuclei up in the amygdala and the dorsal striatum. The suggestion 
is that in this manner we, too, can be consumed by the fi res of longings that soon 
seem to rise up and “get the better of us.” 

 Anxiety was recently studied in 24 human subjects. When they were only slightly 
anxious about the possibility that they  might  receive an electrical shock, fMRI signals 
increased in their subgenual anterior cingulate, hippocampus, and right amygdala 
(Mobbs et al.  2009 ). In contrast, when they knew that this electrical shock was 
imminent, their fMRI signals increased in networks that linked the mid-dorsal ante-
rior cingulate and medial dorsal thalamus with their lateral midbrain. Moreover, the 
subjects made more panic-induced locomotor errors when signals increased in their 
left midbrain periaqueductal gray, dorsal anterior cingulate, and right insula. 

 Recent structural MRI studies in 44 long-term meditators have detected larger 
gray matter volumes in certain regions along those pathways which normally help 
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us learn how to regulate our appetites and fears. These larger regions include the 
right orbito-frontal cortex, right thalamus, left inferior temporal gyrus and right 
hippocampus (Luders et al.  2009 ).  

    Looking Up into the Upper Fields of Vision; Looking 
Down into the Lower Fields 

 What kinds of triggering events have shifted a person’s attentive processing into 
states of selfl ess insight? In an intriguing number of instances, the sensori-motor 
mechanisms that converge in the act of  looking up  seem to have precipitated these 
moments of awakening (Austin  2008 , pp. 211–230;  2009 , pp. 113–116). Which 
sensory and motor processes that combine when we normally look  up  might help 
trigger the arrival of these rare states? Is the act of looking  up  into our upper visual 
fi elds so different from looking  down  into our lower visual fi elds? It is. (Fig.  1 ). 

 Some skills involved in such visuo-spatial discriminations are innate. Others 
we adopt simply as cultural conventions. Still other skills we learn and refi ne 
only through practice. Our visual behaviors are refl ected in the different styles of 
meditation discussed in Tables  1  and  2 . At the University of Florida, researchers in 
Heilman’s team have investigated the ways the attentional bias of our right cerebral 
hemisphere differs from that of the left. Certain visual performance skills of our 
 right  hemisphere show biases that are highly relevant to the allocentric theme of the 
present pages. These normal physiological biases appear to combine their operations 
at both the sensory-receptive  and  motor-activity levels (Drago et al.  2007 ). 

 For example, when do these sensori-motor mechanisms jointly enable our normal 
 right  hemisphere to  attend , to  process ,  and  to  perform  with greater effi ciency?

    1.    When the stimulus from the visual target enters our  left upper visual fi eld ;   
   2.    When this left upper visual target is located at distances increasingly  farther 

away  from our own reaching hand.    

      The Innate, Prior Impression of “Light-from-Above” 

 Other research indicates that when we look normally at an object with both eyes 
open, we show a curious, innate visual bias. How is this physiological bias mani-
fested? It leads us to assume that this object is already being subtly illuminated by 
an  external  source of diffuse light. Where does this “prior” source of diffuse illumi-
nation seem to come from? It too appears to originate (a priori) from up in that  left 
upper quadrant of our vision  (Mamassian and Goutcher  2001 ). 

 In this regard, it was intriguing to fi nd that paintings by European artists gave 
evidence of a strong similar tendency. Often, they represented their light source as 
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having originated from over on the  left  side (Mamassian  2008 ). This analysis was 
based on 659 paintings hanging in the Louvre in Paris. They represented the seven 
centuries from the thirteenth to the nineteenth century. The artists’ scenes during 
this interval were sorted into two categories: portraits (194), and non-portraits (465) 
(Most of these non-portraits were landscapes). 

 Huge differences emerged. The artists in these earlier centuries were 8.6  times  
more likely to have painted the illumination in their portraits as arising from a 
source off on the  left  side as opposed to a source off on the right side. Their non- 
portrait paintings were also more likely (some 2.9  times  more likely) to have been 
illuminated from the  left  side than from the right. However, this left-sided bias 
among European artists for their chosen source of illumination peaked between 
the sixteenth and the eighteenth centuries. After that, it fell off. The evidence 
suggests that painters then began to question their earlier cultural assumptions, 
felt free to drop some long-held artistic conventions, and began to express their 
individual preferences.  

    Help From “Above?” Gazing Up Toward Distant 
Hills and Mountains 

 Sometimes by elevating one’s angle of vision and gazing up toward distant lofty 
peaks, the whole psyche seems to become more inspired. Psalm 21 brings an 
affi rmative Judeo-Christian perspective to this issue: “I will lift up mine eyes unto 
the hills, from whence cometh my help.” 

 Might several of these inherent physiological tendencies combine? Could they 
render a person especially responsive, at certain times, when looking up toward 
distant scenery in the visual fi elds above the horizon? Recent functional MRI 
research tracks the responses of our  lower  visual pathways as they extend forward 
into the parahippocampal gyrus of the medial temporal lobe (Arcaro et al.  2009 ). 
Residing here are extra large visual response fi elds. Moreover, the visual associa-
tions of the  upper  visual fi elds are coded preferentially. They represent  whole 
scenes . This means that details are in focus simultaneously throughout  both 
the center and the periphery  of this scenery when it registers in the upper fi elds 
above the visual horizon. 

 Paul Cézanne (1839–1906), born in Aix-en-Provence, was impressed by the 
lofty scenery of nearby Mont Sainte-Victoire. In painting this mountain some  87 times  
(Collester  2009 ), he exemplifi ed our instinctive need to “read nature” and to  see into 
it , as he said, “beneath the veil of interpretation.” 

 As we now return to Monet’s theme of instaneity (and marvel at any brain’s 
capacity to grasp a whole landscape scene) it helps to recall the intriguing properties 
linked with other associations in the large visual brain (Austin  1998 , pp. 240–249). 
Nerve cells in the temporal lobe and farther forward along the allocentric pathway 
also have large visual fi elds. These properties enable them to infuse subtle shades of 
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meaning, atmospheres, and values throughout an entire scene. It is in this manner 
that the allocentric pathway has innate potentials to unify and transfi gure the appear-
ance of what is seen into that of “the Big Picture.”   

    In Conclusion 

 Selfl essness is not an abstract concept. It is not some word confi ned to a printed 
page. The arrival of selfl essness coincides with the insight that sees into all things 
as  THEY  really are. When can such a state occur? Only when  You  fi nally get out 
of your own way. Only when your brain happens to  let go  of all of your former 
impressions of Self and drops its old veils of egocentric interpretation. Within this 
cavernous vacancy of Self, consciousness simultaneously opens up to the direct 
experience of the underlying objective reality of the world outside. The term,  kensho , 
refers to just such a sustained moment of selfl ess insight-wisdom:  Just This . At this 
point, direct experience comprehends the incomprehensible paradox: the simultaneous 
interpenetrations of emptiness and suchness. 

  Kensho  is “nothing special” in Zen – only a brief state of consciousness. Yet this 
experience amply confi rms the value of drawing sharp distinctions between the two 
different physiologies of our ego- and allo-centric processing. The distinctions are not 
academic. Indeed, Self/other distinctions are of fundamental biological importance. 
They also help clarify what can actually develop when we cultivate balanced modes 
of attention on the long-term Path of authentic spiritual training (Austin  1998 , 
pp. 186, 491–492, 498, 533;  2006 , pp. 183, 202–203, 324–325, 370–371). 

 Meanwhile, consider carefully: what do you approach, reach out for, and grasp 
hold of? What do you avoid and retreat from? Advanced meditators, in particular, 
can get attached to long-held conventional allegiances that become counterproduc-
tive. Remain open to examine the potential pros and cons of habitual techniques. 
Some techniques might be subtly reinforcing your Self-centered, wordy, concept- 
burdened forms of top-down attentive processing. Become free to experiment and 
improvise, to gravitate instead toward those silent other-referential alternatives. 
Their receptivities can become more open, alert, and increasingly thought-free 
(Austin  2011 ). Effortless, wordless, openly receptive attention remains the primary 
setting in which selfl ess insight is likely to develop incrementally and (on rare 
occasions) be triggered incidentally. 

 This chapter emphasizes chiefl y these more bottom-up receptive approaches. 
The intent is to encourage meditators to cultivate more of their often neglected, 
non- linguistic, intuitive allocentric resources. Consider adopting only those 
techniques that survive the rigorous testing of your own experience. A few may turn 
out to coincide in practical ways with your own innate physiology and with how 
far along  you  are as an individual meditator on the long-term trajectory of your 
particular path of training.     
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    Abstract     Meditation as a scientifi c fi rst-person investigative tool has been discussed 
for decades, but remains largely a mere idea. One reason may be lack of relevant 
theory. Maps of mind developed by meditation traditions could prove helpful. The 
map used by orthodox Indian traditions, for example, identifi es six phenomeno-
logically distinct levels (senses, discursive thinking, discriminative intellect, pure 
individuality and pure consciousness/emptiness). This map, if valid, would 
have implications for many fi elds. It would indicate, for example, that the intro-
spective awareness of major philosophers such as Descartes, Hume and Kant was 
open to particular levels and not others, and suggest why each favored particular 
theories and found particular problems unresolvable. Identifi cation of physiological 
correlates of the levels could provide evidence for the map’s validity. Signifi cant 
correlates of the deepest level already appear to be identifi ed. Research relevant 
to other levels has been conducted. Identifying correlates of all the levels would 
provide an objective way to evaluate many mind-related questions. It would also 
provide an objective, tradition-invariant way to identify individuals capable of 
sustaining attention at specifi c levels and using meditation to investigate diverse 
levels-related topics. Meditation research faces strong questions of appearances 
of bias. 

A consortium, including researchers associated with competing traditions and 
non-associated researchers, overseeing replications and meta-analyses could respond 
to these questions directly.  

      Meditation as First-Person Methodology: 
Real Promise—and Problems 
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        Section I 

 Some years ago, Francisco Varela and I co-edited a book on “First-Person 
Methodologies” entitled  The View from within: First-Person Approaches to the 
Study of Consciousness . My own particular interest was in the use of meditation as 
a methodology for scientifi c exploration of consciousness. Meditation traditions 
had indicated that meditation could provide types of inner awareness that could 
prove very useful here. They reported that it is possible to experience a pure, unfl uc-
tuating level of inner awareness devoid of all content and activity, and suggested 
that this “pure” level of awareness should provide a platform for exploring all of 
consciousness with minimum internal distortion and maximum signal-to-noise 
ratio. They also indicated that particular types of meditation practices could train 
people to maintain unfl uctuating awareness of diverse contents of consciousness 
for extended periods of time, as would be necessary for careful inner exploration. 
All of this suggested the possibility of using meditation to explore the internal 
domain in scientifi cally productive ways. And the need for effective fi rst-person 
methodologies in consciousness studies was conspicuous. 

 It has now been 14 years since  The View From Within  fi rst came out. Several 
authors of this book were contributors, and Alan Wallace and I wrote chapters on 
some of the above ideas. The fact that modern Westerners were reporting relevant 
experiences in meditation was particularly encouraging. But while over the last 14 
years there has been a great deal of research  on  meditation in terms of the effects 
of different practices on such things as physiological correlates, psychological 
development and behavioral effects and social implications, not much progress 
appears to have been made in the  use  of meditation as a  methodology   to explore  
consciousness. The promise of meditation as exploratory methodology thus still 
appears to remain largely just that—mere promise. 

 This perhaps should not be so surprising. Good research requires more than good 
investigative methodologies; it requires relevant theory to guide their use. But what 
kind of theories are likely to be most relevant here? Within our traditional Western 
intellectual frameworks, developed independently of knowledge of what meditation 
might and might not be able to do, the answer might not be obvious. Eastern medita-
tion traditions on the other hand have developed a variety of maps of consciousness 
organizing the states, structures and contents of consciousness their meditative 
methodologies have displayed over the centuries, and integrating them with the 
features of consciousness we are ordinarily aware of. These maps obviously refl ect 
the kinds of things that meditation has traditionally been thought to be capable of 
displaying. And some of them appear highly relevant to modern questions about 
consciousness. It is thus natural to think that such traditional might suggest ways to 
use meditation that are both well-suited to their capabilities and of contemporary 
scientifi c interest.  
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    Section II 

 Consider for example the traditional map of levels of mind, developed over many 
centuries and widely accepted, by Yoga, Vedanta, and other “orthodox” Indian 
systems ( darshanas ). The map discriminates six levels. Each level is defi ned 
phenomenologically. All of the levels are said to be experienceable. And the mental 
content at each more “superfi cial” level is said to depend on and develop through the 
“deeper” ones. From surface to depths, the “levels” are

    i.     Senses   
   ii.     Discursive thinking   
   iii.     Discriminative intellect   
   iv.     Pure individuality or ego   
   v.     Pure bliss (pure positive affect)   
   vi.     Pure consciousness (pure emptiness)    

  The fi rst three levels are easy to understand. Every normal person experiences 
levels (i) and (ii). We are all familiar with level (i), the senses. Level (ii) amounts to 
thinking in words, as occurs in ordinary internal discourse. Level (iii) involves the 
discriminative mental functioning that underlies and is presupposed by coherent 
use of words. It is phenomenologically independent of (i) and (ii), as observable in 
ordinary experiences of preverbal thought. 

 The deeper layers are less likely to be familiar. They all lie outside the ordinary 
range of experience, they are all highly abstract, and, for most people at least, they 
are all usually fi rst experienced clearly only as a result of meditation. Different 
traditions use different terms to refer to them. I will generally use terminology 
deriving from Yoga and Vedanta, the traditions I am most familiar with. But nothing 
should be taken to depend on this. Ordinary language should, in my opinion, be 
able to indicate the phenomenological nature of each level well enough that 
anyone who has had the relevant experience should easily be able to identify what 
is being referred to. 

 Level (iv), “pure individuality” or “ego,” is highly abstract. It contains no specifi c 
phenomenal objects such as the sensations, thoughts and images of levels (i) – (iii). It 
is in effect experience of one’s internal phenomenological manifold itself, devoid 
of all specifi c objects. In a traditional analogy, it is likened to being  a disembodied 
observer in the midst of vast emptiness . Yet phenomenologically speaking, it is 
not entirely empty. For despite the absence of objects, the phenomenological I-it 
“intentional” relationship remains.  One  is  there  as disembodied pure observer, a 
bare “mind’s eye” so to speak, aware  of  the vast empty phenomenological space 
surrounding in all directions. In traditional terms one is said here to “hold one’s 
individuality” in a “void of abstract fullness” surrounding it, steady like “a lamp in 
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a windless place.” 1  Thus, as empty as this experience seems, it still retains the  structure  
of ordinary experience. After one emerges from the experience, it is also often 
remembered as permeated by abstract well-being or bliss. 

 In level (v), “pure bliss (positive affect),” even the abstract subject-object duality 
of level (iv) is no longer present. Here, in other words, there is no longer any sense 
of being an observer having a vantage point at all. All that remains is utter abstract 
bliss or well-being itself. 

 Level (vi), “pure consciousness (pure emptiness),” is even more abstract. For it con-
tains no phenomenal content at all. Even bare subject-object orientation and abstract, 
objectless bliss are absent. It is thus completely  unimaginable , for anything one can 
imagine has phenomenal content, and the identifying characteristic of this experience 
is the absence of all such content. It is, nevertheless, experienceable. What is it experi-
enced as? Not  as  anything. Just itself. But unlike unconsciousness, one can look back 
and  remember  it. What does one remember it  as ? Not  as  anything. Just itself. 

 Different traditions interpret the experience differently. Advaita Vedanta refers to 
it as “pure Being,” since all that one can say directly about the experience is that it 
 was . Vedanta and Yoga both also refer to it as “pure consciousness,” for one can 
hardly be thought to remember something where one’s consciousness was not present. 
Buddhist traditions generally refer to it as “non-being” and/or “emptiness,” empha-
sizing the absence of every conceivable thing. Taoism often refers to it in terms 
of “non-being” and “nothingness.” Zen Buddhism refers to it in all of these ways, 
depending on context, in order to separate the experience as it is in itself from 
attachment to all conceptual and philosophical perspectives. All such terminological 
questions aside, however, there is widespread agreement that an internal level 
completely devoid of phenomenal content lies at the ground of everyone’s awareness, 
and can be experienced and remembered. 2   

    Section III 

 This intelligibility of this map appears independent of whatever positions we may 
individually hold with regard to such things as “self,” “being,” “emptiness,” “pure 
consciousness” and other metaphysically and/or philosophically charged terms and 

1   Compare, for example,  The Bhagavad Gita , Maharishi Mahesh Yogi ( 1974 ), p. 412. 
2   Compare, for example, Zen (Austin  1998 , p. 474):

 [inner] space becomes the object of consciousness, followed by an awareness of objectless 
infi nity, and then by absorption into a void which has ‘nothingness’ as its object. Finally…
there evolves ‘neither perception, nor nonperception. 

and Tibetan Buddhism(Wallace  1999 , pp. 182 and 186): 

One’s consciousness is now left in an absence of appearances … as if one’s mind has 
become indivisible with space … [and, later the more advanced state of] the ultimate nature 
of awareness, free of all conceptual meditation and structuring, transcending even the con-
cepts of existence and non-existence. 
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concepts. I was happy to fi nd this view emphatically seconded by Samdong Rinpoche, 
noted scholar and head of the Dalai Lama’s government in exile, who made it clear 
that in his opinion all the major traditions share the same phenomenologically defi ned 
experiences, despite the traditions’ often strenuous metaphysical differences 
(Shear  2006 , pp. 360, 368). He also made it clear that experiences fi tting all the 
map’s levels are readily recognized within his Tibetan Buddhist tradition. The show 
of hands at this seminar also indicates that perhaps a fourth of its participants feel 
they have had some of the deeper experiences described above, including in some 
cases the deepest. These results exemplify the ready intelligibility of the map, and 
the ease with which experiences that appear to correspond to its levels can be identifi ed 
in a rough and ready way, independently of signifi cant differences of techniques, 
traditions and metaphysical perspectives. 

 Evaluating claims of sameness of experience across different traditions raises 
many important questions, and we will return this topic later. For the moment 
however, it should be apparent that the map itself can be understood purely phenom-
enologically, independently of the metaphysical contexts in which it developed. 
This, I think, is an essential aspect of its contemporary usefulness. In this regard, a 
comment is in order about the terms we have been using for the fourth level of the 
map, namely “pure ego” and “pure individuality.” Questions about the existence of 
anything corresponding to our psychological sense of ego have been sharply debated 
for centuries in both Eastern and Western thought. So we need to be careful here 
to distinguish (a) the readily identifi able experience the terms are intended to refer 
to here from (b) the many metaphysical assertions that they have often been associated 
with. In particular we should note that neither the experience nor its status in the 
phenomenological map by itself implies anything about the truth or falsity of 
ontological claims about the “substantial” existence of individual “ego” or “self.” 
The move from phenomenology to ontology here is not so straightforward. The use of 
“ego” and “individuality” for level (iv) type experience is found in diverse traditions 
with very different theories about the ultimate ontological nature of self, and appears 
to refl ect a natural psychological response to the experience itself. 3  My own use of 
terms such as “pure ego” and “pure individuality” is intended to refl ect this apparent 
psychological fact, rather than any of these confl icting ontological claims.  

3   Yoga takes the experience we are calling pure “ego” or “individuality” to display the existence of 
a substantial, continuing, individual self. Buddhist texts also describe this experience of individual 
awareness in the midst of vast emptiness. But in contrast to Yoga, they emphatically reject the idea 
that this is evidence of a continuing individual substantial self, an idea which they take to be an 
illusion akin to, but much deeper (and more problematic) than that of physical things as abiding 
substances, rather than collections of phenomena. Advaita Vedanta embraces Yoga on the whole. 
But, like Buddhism and unlike Yoga, it holds that the idea of individual substantial self is ultimately 
illusory. To make the situation even more complex, both Advaita and Far-Eastern Mahayana, 
but not Theravada, go on to assert the existence of absolute, eternal “Self” (distinguished from the 
“illusory” commonsense “self”) experienceable in enlightenment. Such examples make it clear 
that recognition of the level (iv) experience naturally identifi ed as the core of individual awareness 
is independent of, and should not be identifi ed with, any of these traditions’ competing ontological 
theories about the “reality” of “self.” 
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    Section IV 

 It is easy to see that this map of phenomenologically identifi able levels, if valid, 
could prove very useful both for reevaluating existing mind-related theories and for 
new types of objective research into consciousness. In my own fi eld of philosophy 
for example, both the introspective accounts and the theories of major philosophers 
clearly indicate that the philosophers’ introspective awareness of each was often 
open to less than the full range of the map’s levels. This in turn suggests why each 
philosopher favored particular theories and was particularly interested in specifi c 
seemingly unresolvable problems. Consider, for example, Descartes, Hume and 
Kant, three of the most infl uential philosophers in modern Western philosophy. 

 Descartes, often referred to as the “father” of modern (Western) philosophy, 
describes his own introspective procedures and experiences in fi rst-person language 
in his seminal  Meditations . His most famous philosophical conclusion, of course, 
was his cogito  ergo sum . The meaning of this expression and the validity of its 
conclusion have been much debated from Descartes’ own time to the present. 
Traditionally the cogito has generally been regarded as a piece of (probably fl awed) 
reasoning. But Descartes himself emphatically denied that his cogito was a piece 
of reasoning at all, and insisted instead that it was “a simple mental intuition” that 
his mind “sees, feels, handles” (Descartes  1978 , pp. 299 and 301). His experiential 
language could hardly be clearer. What was it that he “intuited”? It was, as he put it, 
that “there is this consciousness … of this and this only I cannot be deprived;” or, in 
other words, “I am certain that I am a conscious being” ( ibid ., pp. 69, 76). 

 Descartes then lets us know that he regarded this “consciousness” as not being 
confi ned to thinking at all, but as underlying all of his mental activities (thinking, 
doubting, asserting, understanding, willing, imagining, etc.) ( Ibid ., p. 76). This, 
of course, is just how level (iv) of the map, pure “ego” or “individuality,” is regarded 
in the relevant meditation traditions. Descartes then reported that he came to recognize 
this “fi nite” consciousness as existing only in the context of infi nite consciousness, 
which he calls “God” in an “intuition” as clear and indubitable as his original 
“intuition” of himself. His discussion of these claims is embedded in scholastic 
terminology, is often very diffi cult, and few people (including myself) today fi nd it 
at all convincing. Nevertheless, his terminology suggests a kinship with the only 
other “indubitable intuition” he describes, and is so famous for, namely the cogito. 
And two explicitly experiential passages in the  Meditations  suggest strongly that here, 
too, his claims, however well or poorly articulated they may be, refl ect Descartes’ 
own experience. Both of these passages occur in the third “Meditation.” The meditation 
begins with his fi rst-person assertion

  I will now shut my eyes, stop my ears, withdraw all my senses; I will even blot out the 
images of corporeal objects from my consciousness; or at least (since this is barely possible) 
I will ignore them as vain illusions…. ( ibid ., p. 76) 

   And it ends with the equally fi rst-person,

  I wish to stay a little in the contemplation of God … to behold. wonder at, adore the beauty 
of this immeasurable Light, so far as the eye of my darkened understanding can bear it … 
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even now the … contemplation … makes us aware that we can get from it the greatest 
joy of which we are capable in this life. ( ibid ., p. 91) 

   These passages are easily overlooked today, since contemporary philosophers 
are generally more interested in arguments than experiential reports. But in the 
context of our discussion of Eastern maps of consciousness they are especially 
interesting. For the fi rst passage describes a very common type of meditation, 
practiced in many traditions. We have already seen how otherwise puzzling aspects 
of Descartes’ account of the cogito appear readily intelligible in light of level 
(iv) experiences described by meditation traditions. The second passage above 
describes more advanced experiences that can develop from this one. For they often 
report that when someone at level (iv) (ego), turns attention away from level 
(iii) (intellect) and “looks” inward with “darkened understanding” (having left intel-
lect behind) through level (v) (bliss) “toward” level (vi) (unbounded consciousness, or 
“God,” as Descartes puts it).    4  

 In other words, if we take these fi rst-person reports at face value, they appear to 
refl ect just what one would expect if his or her inner awareness were “stationed,” at 
least momentarily, at level (iv), looking “inward” to level (v), seeing it with some 
clarity, and through it toward (vi), still apparently seen unclearly (inasmuch as there 
is no suggestion, here or elsewhere in the  Meditations , of unbounded contentless 
consciousness by itself, as contrasted with mere background for other experiences). 
This hypothesis, if correct, would help us understand why Descartes might have 
been so interested in establishing that the “self” exists as independent from the 
world of the senses and all sensory content, and also had to be single, simple and 
unimaginable. It would also help us understand the disconnect between Descartes 
and other philosophers, ancient and modern, who might not either have had experi-
ence of these deeper levels, or even known such experience is possible. 

 I should emphasize, however, that what we have said should not be taken 
to imply that the conclusions Descartes drew from his experiences (about self as 
substance, mind-body dualism, continuation of the self after death, the existence 
of God as creator, “clear and distinct” ideas, etc.) are correct. Phenomenological 
observations are one thing, and conclusions drawn from them are quite another. We 
will return to this question later. It should also be noted that the above analysis is 
little more than a rough beginning. The full body of Descartes’ work would have 
to be taken into account to be to be really confi dent of claims about the scope of 
his introspective awareness. 5  Nevertheless, what we have noted here should be 
enough to suggest how knowledge of the map can in principle help us understand 
major, otherwise often very puzzling elements of both his introspective reports 
and mind- related theories.  

4   Compare, for example, Maharishi Mahesh Yogi ( 1974 , p. 312). 
5   For a fuller discussion of Descartes in this context, see Shear ( 1990 , Chap.  4 ). 
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    Section V 

 Let us now turn to Hume. Locating his perspective in terms of our levels map is 
rather straightforward. One of the most conspicuous features of Hume’s work is its 
attention to how the intellect integrates mental content into concepts. His analyses 
of principles of association, contiguity, resemblance and logico-temporal relations 
basic to causality are all well known and highly infl uential. 6  These analyses are 
fi lled with accounts of verbal meanings as collections of associated internal images 
or “impressions” that correspond well with the chains of associated preverbal 
images reported by creative thinkers, experienced meditators and others familiar 
with ordinary preverbal thought. He also paid especially close attention to relationships 
between internal experiences and sensory inputs. Hume’s work thus appears to 
refl ect deep awareness of, and concern for, the content of level (iii) intellect, and its 
relation to levels (ii) discursive thought and (i) sensory awareness. 

 Hume moreover makes it very clear that he neither has, nor can even conceive of, 
anything like experience of the deeper levels (iv) pure individuality and (vi) pure con-
sciousness. For in support of his rejection of Descartes’ account of self, he reports that

  Whenever I enter most intimately into what I call  myself , I always stumble on some particular 
perception or other, of heat or cold, light or shade, love or hatred, pain or pleasure, I never 
can catch myself at any time without a perception, and never can observe anything but the 
perception. So long as my perceptions are removed for any time, as by sound sleep, so long 
am I insensible of  myself , and may truly be said not to exist. 

 If anyone upon serious and unprejudic’d refl ection, thinks he has a different notion of 
 himself , I confess that I can no longer reason with him. All that I can allow him is, that he 
may be in the right as well as I, and that we are essentially different in this particular. (Hume 
 1980 , p. 252) 

   It would thus appear that Hume’s introspective awareness, at its deepest, was 
stationed fi rmly at level (iii) looking “outward” towards levels (ii) and (i), with no 
experience of the deeper levels at all. Thus it is quite natural that he should reject 
Descartes’ account of self, inasmuch as it requires such experiences even to be 
empirically intelligible, much less supported—all questions of whether it actually 
arose in response to these experiences notwithstanding. Nevertheless, staunch empir-
icist that he is, Hume explicitly allowed the possibility of someone else’s being 
“essentially different” from him here. As it turns out however, the real difference 
appears only to be one of knowledge of an appropriate, effective meditation technique  

    Section VI 

 Kant, too, appears readily locatable on the levels map. He accepted many of Hume’s 
analyses, saying that they woke him from his “dogmatic slumbers.” But, unlike 
Hume, Kant carefully distinguished the internal phenomenal manifold, separated it 

6   They led, for example, directly to the empirical notion of causality as empirically identifi able 
patterns of events, now generally taken for granted by philosophers of scientists and scientists alike 
as freed from traditional (and commonsensical) “metaphysical” connotations. 
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from its contents, and argued that for it to function in the way it does, it has to be 
internally unifi ed and presented to a unifi ed ego. For, he argued, every experience 
has to be extended in space and/or time (otherwise, we can add, it would be too tiny 
and/or quick to be experienced at all), and to be  that  experience, all of its parts have 
to be presented to one and the same experiencer (otherwise, it would be a different 
experience). Furthermore, Kant argued, this unifying ego has to be “transcendental” 
to the phenomenal manifold. It cannot, in other words, be characterized by any 
“empirical data,” be “accompanied by any further representation,” or have any “special 
designation” at all (Kant  1964 , pp. 131, 153, 329, etc.). Kant’s arguments here are 
notoriously diffi cult. The underlying logic can however perhaps be conveyed simply 
by noting that if the ego had any special designation or empirical qualities of 
its own, it would be incompatible with otherwise possible experiences where that 
“special designation” was absent. 7  All questions of the diffi culty of Kant’s arguments 
aside, however, his conclusion is clear: the self can only be understood as “pure 
consciousness,” a “bare consciousness” that accompanies all of one’s experiences 
(Kant  1964 , pp. 331, 382, etc.). 

 The congruences between Kant’s position and Yoga, Vedanta and other orthodox 
 darshanas  have often been noted on by Indian scholars. But there is also a singular 
difference. Yoga and Vedanta developed in the context of centuries of reports of 
experiences of pure consciousness. Kant made abundantly clear that he, like Hume, 
never had such experiences. Indeed Kant, not being so empirically-minded as 
Hume, went much further than Hume did, and insisted that it is actually  impossible  
for any human being to have such an experience. Nevertheless, Kant was careful to 
add that this impossibility is not a  logical  one. For he held that it is not  logically  
impossible that some other type of being might be able to have such an inconceivable 
experience, even though we ourselves “cannot form the least conception” of what it 
might be ( ibid. , p. 157). 

 Unlike Descartes and Hume, Kant does not refer explicitly to his own experience 
here. But it is apparent that he himself had no knowledge of experiences of pure 
consciousness, either as localized in the midst of the empty phenomenal manifold 
(level iv) or by itself, independent even of this empty manifold (level vi). Nevertheless 
he could hardly have emphasized its importance more, reasoning that as the nature 
of the “I,” it  had  to exist as ground of all knowledge and experience, “the supreme 
principle of all employment of the understanding.” Kant wrestled with the problem 

7   One can unpack the logic involved here a little further as follows: Logically speaking, any 
empirical quality or “special designation” (by the usual defi nitions of “empirical” and “special”) 
can in principle (if not in actual fact) be either present or absent from a person’s experience. So no 
matter what empirical quality or “special designation” one might choose, it is logically possible for 
one to have an experience where that quality or “special designation” is absent. So since one has 
to be present at all of one’s experiences, no such quality can be an adequate marker for the presence 
of one’s ego or self. More can be said, of course, to unpack the relationships of this somewhat 
formal argument both to the distinction between actual and possible experiences and to our 
commonsense intuitions about the ego as experiencer. See, for example, Shear ( 1990 , Chap.  4 , 
pp. 93–99 and 104–106). 
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at length, 8  and fi nally concluded unhappily that the (a) necessary existence and 
(b) impossibility of experiencing the qualityless, transcendental level of self 
constitute a profound “paradox” that inescapably “mocks and torments” even the 
wisest of men. If the levels model is correct, such sustained conviction that pure 
consciousness exists at the core of self, concern with its experienceability, and 
inability to experience it, are just what we might expect of someone whose intro-
spective awareness was often stationed deep within level (iii), intellect, intuiting the 
deeper level (iv) of ego, but not knowing how to access it. 9   

    Section VII 

 Some important caveats should be noted. The above examples were not intended to 
imply that any of the philosophers’ respective metaphysical theories about self are 
correct. They were instead offered to illustrate how different types of introspec-
tive access can be expected to signifi cantly affect the theories and conclusions 
philosophers may develop. When philosophers such as Descartes, Hume and Kant 
report that they did not and/or could not have experiences characteristic of spe-
cifi c levels of the map, I think it is reasonable to accept their assertions at face 
value. This would imply that their introspective awareness had not reached (or at 
least had not been remembered as reaching) beyond particular levels. It can also, I 
think, often be reasonable to conclude that specifi c texts can provide signifi cant 
evidence of experience of particular levels. Concluding that the awareness of a par-
ticular philosopher was typically, or even often, stationed at a particular given level 
however is a very different matter. Even a single experience of a given level could 
be enough to infl uence a person’s thinking signifi cantly. 10  

 It might also seem natural to think that if the map accurately displays the structure 
of people’s inner awareness in general, familiarity with more of its levels should, 
all other things being equal, be likely to lead to more accurate theories about 
consciousness. But philosophers with putatively equivalent phenomenological 
access have often differed on important issues, both within and between major 
Eastern traditions, as we saw earlier with regard to the “self.” The relation between 
good data and good theories is not so simple. 

 Nevertheless, new empirical knowledge can inform our theories directly by 
falsifying signifi cant claims. The levels map describes classes of phenomenologically 
identifi able experiences new to modern Western discourse that appear capable in 

8   We can note that the sections on the “transcendental unity of apperception”—that is the “I”—
were only sections of the  Critique of Pure Reason  that Kant felt constrained to rewrite substantially 
between the fi rst and second editions. 
9   This surmise, refl ecting passages from Kant’s  Critique of Pure Reason , would appear to be rein-
forced by paradoxes of “will” and accounts of sublime positive affect central to Kant’s later ethics 
and aesthetics as well. 
10   My thanks to philosopher Neil Sims for noting the importance of taking this point into consideration. 
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principle of doing this. The level (vi) experience of pure consciousness, as reported 
and discussed in the scientifi c and philosophical literature, for example, already 
appears to have falsifi ed both (a) Hume and Kant’s claims that experiences with-
out phenomenal content are impossible and (b) modern phenomenologists’ assump-
tion that experience must always have “intentional” subject-object (I-it) structure. 
The map, in other words, draws attention to types of experience and cognitive 
functioning which, if the map is correct, need to be taken into account by philoso-
phers and others studying consciousness if they want their mind-related theories to 
be correct and comprehensive.  

    Section VIII 

 The levels map does more than merely draw our attention to types of experience not 
ordinarily attended to by modern Western thinkers however. For it maintains not 
only that the types of experiences it describes are identifi able phenomenologically, 
but that they are stratifi ed, with more superfi cial levels developing from deeper 
ones. This is supposed to be directly experienceable by people suffi ciently adept 
with various types of meditation procedures. The mental contents of untrained people 
are also supposed to develop in this way, even though they may not be aware of 
this fact themselves. These claims, if correct, have implications for a wide variety 
of theories in fi elds ranging from philosophy to psychology, neurophysiology and 
consciousness studies as a whole. As soon as we attempt to analyze them objectively, 
however, serious problems arise. 

 Consider fi rst the reports of unusual experiences made by people adept with 
particular meditation practices. When people spend considerable time practicing 
mental techniques that are taught and interpreted in the context of well-defi ned 
conceptual systems, it is not unreasonable to wonder to what degree the resulting 
experiences might be shaped by these systems, rather than purportedly universal 
features of human awareness. It is also not unreasonable to wonder to what extent 
either the experiences and/or the reports might be distorted by wishful thinking and 
the desire to justify time spent in the practice. Such questions easily raise doubts 
about the objective signifi cance of reports of experiences of deep levels of inner 
awareness. The signifi cance of the map’s implicit claim about ordinary people is 
even more problematic. For what objective sense can be made of the claim that the 
content of people’s subjective awareness develops through unperceived stages? 
Senior teachers sometimes respond that meditation traditions have developed a 
variety of time- tested ways to ensure that certifi ed adepts are not fooling themselves 
and actually have the kinds of experiences reported. This is certainly true. But the 
nature of these tests is often kept private, so it is not easy to see how unknown tests, 
derived within a tradition and applied only to people who have gained experiences 
through that same tradition, could escape questions about tradition-specifi c 
metaphysical and other factors that might signifi cantly color not only the tests, but 
also the experiences themselves. And in the absence of knowledge of their details, 
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claims of objectivity associated with such tests are hardly likely to be satisfying 
to people outside the relevant tradition, and scientists in general—all questions of 
their accuracy aside.  

    Section IX 

 It may well be possible, however, to evaluate the validity of the map objectively. 
Identifi cation of physiological correlates of experiences of the different levels, both 
individually and in appropriate sequences, could provide evidence for the map’s 
culture-invariance and objective validity. 11  Identifi cation of correlates of meditation 
practices and experiences is now a lively fi eld, and some of the results already 
appear applicable to levels-related questions. Meditation traditions such as Yoga 
and Zen for centuries have reported respiratory suspension as a correlate of the level 
(vi) experience of pure consciousness (pure emptiness). Chinese Zen (“Ch’an”) 
sometimes even uses the expression “breath stops” as a name for this experience. 
And as noted earlier, studies of people practicing Transcendental Meditation (TM) 
show strong correlations between reports of level (vi) experiences and suspension 
of perceptible respiration, with no change of CO 2  and O 2  levels in the blood or 
compensatory breathing afterward, and high levels of frontal EEG alpha coherence 
(see, for example, Travis and Wallace  1997 ; Farrow and Hebert  1982 , Badawi et. al .  
 1984 ). 12  So far as I know it remains to be determined whether these physiological 
measures might also be correlates of other deep “transcendental” experiences, 
including in particular the objectless, uniquely simple level (v) and level (iv) experi-
ences of pure bliss and pure individuality. Nevertheless, real progress in identifying 
tradition-independent correlates of level (vi) experience seems to be being made. 

 The correlation of reports of level (vi) experience with these kinds of physiological 
markers in particular already addresses questions of whether the experiential reports 
should be understood as products of such things as tradition-generated beliefs 
and wishful thinking. For it would hardly seem plausible that different types of 
procedures, practiced in different cultures with competing belief systems, would 
produce identical parings of unusual experiential reports and unconscious (and in 
the past generally both unknown and undetectable) physiological states, 13  unless the 

11   The present analysis will focus exclusively on the potential usefulness of physiological correlates. 
The reasons for this are purely methodological, and should not be taken to refl ect a preference for 
a physicalist metaphysics. Behavioral markers can also be scientifi cally useful in levels-related 
research. See also note 14 below. 
12   The point under discussion here is only the identifi cation of these correlates of the level (vi) experi-
ence, not their putative relationship to other features of awareness. We can note nevertheless that low 
frequency rhythms such as alpha (and theta) appear to refl ect top-down information processing, in 
contrast to high frequency rhythms (beta2 and gamma) associated with bottom-up processing of the 
contents of experience (Razumnikova  2007 ). If we take pure contentless consciousness as the “top” 
locus of “top-down” processing—as meditation traditions regularly do—then it should be no surprise 
that alpha might turn out to be associated with this experience. Frontal alpha coherence is also associ-
ated with cortical excitability, and has been postulated to underlie inner wakefulness (Travis et al.  2010 ). 
13   Any bodily awareness would, of course, be incompatible with empirically contentless level (vi) 
experience. 
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reports refl ected the natural subjective correlates of the states themselves. Such 
markers, in other words, give us good reason to conclude that the descriptions of 
the experiences as empty of all identifi able phenomenological content refl ect the 
nature of the experiences themselves, rather than culture-dependent variables, and, 
where the correlates have actually been found, to take people’s reports seriously. 14  

     Section X 

 Signifi cant work thus already appears to have been done concerning level (vi). So 
far as I know no comparable work has yet been published regarding levels (iv) and 
(v). These two levels, like level (vi), however are defi ned in terms of single, phe-
nomenologically extremely simple experiences, and fi nding physiological cor-
relates could in principle be expected to proceed in the same rather straightforward 
way, however diffi cult it might turn out to be in practice. The other levels however 
are fi lled with all sorts of different kinds of experiences, and locating relevant 
correlates might be expected to be more complex. In this regard I would like to cite 
a well-known study led by Antoine Lutz, and use some of its results to suggest how 
more complex level-related research might progress. This study discussed (among 
other things) research on correlates of meditation experiences reported by advanced 
Tibetan Buddhist monks, and described as having an unconditioned, objectless feeling 
of compassion as their “sole content.” The study reported robust gamma-band oscillation 
and long-distance phase-synchrony, including in some instances the highest levels 
ever reported in a nonpathological context, as correlates of this highly abstract, 
intensely blissful, “nonreferential” meditative state (Lutz et. al .   2004 ). 

 Identifying and distinguishing different “objectless” experiences can be phe-
nomenologically tricky. Nevertheless if, by way of example, we simply take the 
reports of the experience at face value, (a) the absence of phenomenal objects indi-
cate clearly that it is deeper than level (ii) discursive thought, and (b) its phenome-
nological content, the feeling of compassion, distinguishes it from the “emptiness” 
characteristic of levels (iv), (v) and (vi). At the same time its bliss, simplicity, and 
absence of phenomenal objects (c) suggest close kinship to level (iv), pure individu-
ality. The experience, in sum, would thus appear to be located somewhere deep in 
level (iii) preverbal discrimination, close to level (iv) pure individuality. Interpreting 
the potential level-related signifi cance of the observed physiological correlate will 
be much more complex, even in principle, however, as might be expected with expe-
riences having explicit phenomenological content, even where the content is abstract 
and objectless. The extremely high levels of gamma synchrony might turn out to be 
uniquely associated with this specifi c nonreferential experience. It might on the 

14   This analysis is purely methodological, and depends only on the hypothesis of the existence of 
strong natural correlations between subjective experiences and objective nervous system states, 
taken for granted by modern science and many Eastern meditation traditions alike. As such it is 
intended to be independent of metaphysical theories and preferences about such things as materialism, 
idealism, non-dualism, the directionality and/or existence of mind-body causality, etc. 
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other hand refl ect the way the experience was attended to, above and beyond its 
specifi c content of compassion. It might also perhaps turn out to be a feature of a 
general class of abstract, bliss-permeated experiences locatable at the depths of 
level (iii), independently of whether they were gained by Tibetan monks, adepts 
from other traditions, or people with no connection with any meditation tradition at 
all. If the latter, high gamma synchrony might also turn out be part of an effective 
marker of deep level (iii) experiences in general. Whether gamma synchrony might 
eventually play such a role remains to be seen. But the example should be enough 
to suggest how studies of deep, meditation-related experiences could potentially 
lead to discovery of tradition-independent physiological markers of the different 
levels and/or sublevels identifi able by standard scientifi c protocols, if such markers 
actually exist. 15   

    Section XI 

 All of this at present is only a suggestion. We are only just beginning to identify 
putative markers of even a very few deep meditative experiences, and reliable markers 
of experiences putatively located at all the levels, and many types of experiences 
within some of the levels, would need to be identifi ed. Such research ideally 
would involve fi rst-person investigators capable of sustaining the type of experience 
putatively characteristic of each level long enough for appropriate measurements to 
be conducted. This however is a level of fi rst-person expertise quite beyond what 
has generally been available to scientists exploring the subjective domain, and 
locating people who might rationally even be suspected to be capable of this might 
seem to be very diffi cult, if not impossible. However when I asked Samdong 
Rinpoche 16  about this at a seminar in Kolkata not too long ago, he was confi dent 
that Tibetan monks capable of doing this could be identifi ed for the purpose of 
such research, and added that this is the kind of thing that the Dalai Lama would 
be likely to be interested in. 

 With the help of such Buddhist adepts, a basic research program to evaluate the 
overall signifi cance of the map might then ideally unfold in the following way. 
Finding consistent physiological markers of experiences of each level as reported 
by these adepts would be an important fi rst step. Finding the same correlates of 
comparable reports by adepts from other traditions would indicate that the correlates 
were tradition-independent. This in turn would provide evidence for the tradition-
independence of the map’s phenomenological categories. Finding the same correlates 
of experiences as described by people in general would provide objective evidence, 
independent of any connection with training in meditation, of the general signifi cance 
of the map’s phenomenological categories. 

15   I would like to thank both David Orme-Johnson and Fred Travis for their critical feedback on this 
and the preceding section, and their help in selecting research references. 
16   Noted scholar and head of the Dalai Lama’s government in exile. 
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 The sequential aspect of the map would begin to be supported if adepts from 
different traditions reported in common that they experienced all the levels in 
the appropriate sequence as their attention moved in meditation from surface to 
depth and back, and the reports were corroborated by the appropriate physiological 
correlates. Another step would be to see whether experiences of such sequential 
development where reported by non-meditators (as, for example, described in many 
accounts of creative thinking 17 ) were accompanied by the same correlates. A further, 
more diffi cult step would be to examine whether people’s experiences in general 
are immediately preceded by the markers of the deeper levels as the map would 
lead us to expect, even when, as ordinarily happens, they unfold too quickly for 
such putative prior stages to be noticed by the subjects themselves. Success at all 
of these points would provide signifi cant empirical corroboration for the map’s 
sequential aspect as well. 

 Such a research program might of course fail. The map could be incorrect in various 
ways. Even if the map is correct, fi nding the hypothesized correlates is not likely 
to be easy. Given the speed with which mental contents ordinarily develop, identifying 
correlates of hypothesized earlier stages might be expected to require more time-
sensitive instrumentation than currently available, in addition to identifi cation 
of presently unknown parameters. Nevertheless if the appropriate markers were 
eventually observed in the proper sequences as described above, the sequential 
aspect of the map would appear to be corroborated as well. The implications of this 
for mainstream philosophy, psychology, psychophysiology and other disciplines 
would be far reaching. It would also, among other things, draw valuable critical 
attention to currently less than mainstream theories of human development that 
emphasize the existence and importance of deep levels of inner awareness such as 
those described by the map. 

 It would also be very signifi cant methodologically. For it would give us an 
objective way to identify individuals able to maintain awareness at any given level 
for the purpose of identifying and observing its contents and processes systemati-
cally. This, when complimented by correlating results with investigators trained 
in different systems to fi lter out idiosyncrasies of perception, meditation procedure 
and conceptual context, could allow us to identify people capable of serving as 
much more reliable fi rst-person information-gathering “instruments” than anything 
previously available to Western science. 

 All of this is at least in principle possible. 
 The levels map in short suggests a major research program. And this is just one 

map, from one group of traditions. Many other maps, and many other traditions 
with their own maps, exist, each with its own potential research programs. 18  The 
potential is huge.  

17   Cp, for example, Shear ( 1990 ), Chap.  5 . 
18   For related research suggested by a Buddhist map, for example, see Shear ( 2007 ). 
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    Section XII 

 Let us now to turn from this optimistic picture to a major problem facing meditation 
research in general. The mere appearance of potential bias and/or vested interest 
is a serious matter in modern science. Such appearances are particularly widespread 
in the fi eld of meditation research, where researchers often meditate themselves, 
express support for meditation traditions (and their beliefs), and/or are employed 
by meditation-related institutions. Skepticism by researchers outside the fi eld is 
widespread, and even researchers in the fi eld often express concerns about research 
on types of meditation other than their own. 

 A first, major line of defense against bias in modern science is publication 
in established, refereed journals. Editors and referees take their responsibility to 
evaluate the objectivity and potential signifi cance of studies they publish very 
seriously. But scientifi c protocols also require independent replications. All too 
often however seemingly signifi cant, published replications and meta-analyses have 
been conducted only by researchers associated with the techniques and traditions 
studied. This leaves the appearance of possible bias, and the scientifi c status of 
results, unresolved. 

 One way to address this problem would be to establish a meditation research 
consortium composed of both (a) researchers associated with different, putatively 
competing traditions and (b) non-affi liated researchers to (c) oversee—and sign 
off collectively on (i) replications and or falsifi cations of existing, potentially 
signifi cant studies, (ii) meta-analyses of already published results, and (iii) new 
comparative studies. Such a consortium could, I think, go a long way towards 
directly addressing questions of bias and vested interest, while building on existing 
work. Less ambitiously, a cross-tradition, virtual network of researchers willing to 
collaborate with researchers studying traditions other than their own and to act as 
expert consultants and/or co-authors could also help address these problems as 
well. At the very minimum, such collaboration is necessary for research on meditation 
to become a real scientifi c fi eld in the full sense of the term, rather than merely a 
collection of more or less related work.  

    Section XIII 

 I would like to conclude with an ethically-related remark. It is becoming increasingly 
apparent that the kinds of benefits often traditionally claimed for meditation 
are especially important in today’s world. As standards of living have risen through-
out the world, so have levels of depression and other serious mental problems. 
Development of mental potential is increasingly becoming recognized as a need, 
rather than a mere luxury, in modern societies. So it is only natural that many 
millions of people have become actively interested in meditation and the develop-
mental claims traditionally associated with it. In today’s world, however, people 
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are bombarded with all sorts of claims, accurate and inaccurate, including claims 
about meditation. So it should not be surprising that, if when people learn 
meditation techniques on the basis of inappropriate expectations, they can become 
disillusioned, stop practicing, and even reject the idea of meditation in general. 
Polls indicate already that this has happened for millions of people in the US alone. 
This is unfortunate, since the many benefi ts meditation can bring are then not 
gained, misinformation spreads, and the real value of meditation, which of course 
goes far beyond the benefi ts generally advertised, becomes obscured. 

 The remedy here is, I think, solid research determining which procedures produce 
what results, on what subpopulations, over what time frames. To be most effective 
this research will need to be collaborative, with experts in the different tradition 
contributing their knowledge of variables most relevant in their own areas, and help-
ing to disseminate solid results about all the techniques studied, regardless of their 
own attachments. Such research will have to emerge eventually. But whether we 
are concerned with enlightenment, or simply reduction of stress and more har-
monious life in society, it seems to me that we have an ethical obligation to support 
this sort of collaboration. 

 I hope that the present volume, bringing together researchers from different traditions 
to share their unique perspectives and results, can contribute to this larger project.     
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    Abstract     This chapter describes a line of research that seeks to incorporate 
first- person subjective input into the analysis of meditation-related brain activity 
and connectivity, as a way to better defi ne and understand everyday mental func-
tions. I present a basic model of naturalistic cognitive fl uctuations between mind 
wandering and attentional states derived from the practice of focused attention 
meditation. This model proposes four phases in a cognitive cycle: mind wandering, 
awareness of mind wandering, shifting of attention, and sustained attention. We 
developed a paradigm to leverage the common experience of awareness of mind 
wandering during this style of meditation, using subjective reports to drive the 
analysis of brain imaging data. Results revealed activity in specifi c brain networks 
associated with each cognitive phase. Further, participants with more meditation 
experience exhibited altered patterns of neural activity and resting state functional 
connectivity compared to participants with less experience. These neural patterns 
may be involved in the development of cognitive skills such as maintaining attention 
and disengaging from distraction that are often reported with meditation practice, 
and suggest mechanisms for how benefi ts may transfer “off the cushion.” Implications 
for neurophenomenological investigations are discussed, as well as future directions 
and possible extensions of the model.  

        Introduction 

 As evidenced by the present volume, as well as an exponentially increasing number 
of scholarly and lay publications, research on the mechanisms and effects of medi-
tation is burgeoning. These investigations are undertaken with a variety of goals, but 
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most often in an attempt to understand how meditation “works” – that is, how does 
meditation practice lead to its frequently-reported benefi ts, including reduced stress, 
increased clarity, and a general enhancement of well-being? These pursuits are of 
great value, particularly for clinical applications, and the results of such investigations 
have been artfully summarized elsewhere (Chen et al.  2012 ; Chiesa and Serretti 
 2011 ; Chiesa and Serretti  2009 ; Rubia  2009 ). The goal of this chapter is to outline 
another use of contemplative practice in research – one that leverages the cognitive 
experiences that occur during meditation, coupled with the fi nely honed ability 
of practitioners to provide subjective report on these experiences, to gain a better 
understanding of the neural correlates of basic mental processes. This approach has 
great potential to advance cognitive neuroscience, and deepen our understanding of 
the human mind and the possibilities for its transformation. Facilitated in part by the 
work of Francisco Varela and colleagues (Varela et al.  1991 ), there has been a recent 
upsurge of interest in incorporating subjective information regarding mental states 
into neuroscientifi c explorations of the human mind. In this chapter, I describe one 
method for studying cognition based on this neurophenomenological perspective, 
and discuss implications and possible extensions of the approach. 

 Most forms of meditation employ fundamental cognitive processes that are also 
involved in many everyday experiences. For example, processes such as focused 
attention, detection of distraction, disengagement from ongoing thoughts, logical 
analysis, emotional engagement, cognitive re-framing, and meta-awareness are 
all used in various forms of meditation currently being taught in western contexts. 
Indeed, the goal of any given meditation is often to train one or more of these particular 
capacities, with the assumption that these skills will transfer “off the cushion” to be 
available in daily life. In addition, repeated meditation practice results in an 
increased familiarity with and ability to report on subtle changes in mental state in 
the practitioner (Lutz et al.  2008 ; Lutz and Thompson  2003 ). Thus, contemplative 
practice, when carefully understood and studied, can yield insights into these other 
processes in a more refi ned way. 

 The advent of non-invasive technologies such as functional magnetic resonance 
imaging (fMRI) has allowed for investigation of brain activity associated with 
human cognition in real time. Many studies have used such neuroimaging tech-
niques to investigate brain activity during meditation, and while much has been 
learned and some consistencies are emerging (Chiesa and Serretti  2010 ; Chiesa 
 2009 ,  2010 ; Fell et al.  2010 ; Green and Turner  2010 ; Rubia  2009 ), theoretical 
and methodological limitations have often made results diffi cult to interpret. For 
example, the theoretical assumption that meditation is a single mental state that is 
achieved and maintained has supported a methodological approach of averaging 
brain activity over a block of time spent “in meditation” (often several minutes) and 
interpreting the static picture that results as a representation of brain activity 
during meditation. However, this underlying assumption is likely only accurate in 
the case of advanced practitioners, and only when the style of meditation has a 
goal of a single-pointed stable mental state. Rather, novice and intermediate prac-
titioners often experience dynamic fl uctuating cognitive states, even when trying 
to remain stably engaged in focused attention practices, oscillating between mind 
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wandering and focused states. Thus, the common statistical practice of averaging 
brain activity over extended periods of time introduces caveats not commensurate 
with subjective experience. 

 It would seem advisable, given the aforementioned limitations, for researchers 
to fi nd ways of leveraging the ability of meditators to report on their cognitive 
experience and adjust their methodological approaches to include this information. 
Cognitive models of meditation that incorporate subjective report can provide a 
framework from which to design and analyze experiments with fi ner sophistication, 
yielding deeper insights into the mental processes involved. Herein, I describe a 
simple model that begins to examine the cognitive processes involved in the practice 
of focused attention (FA) meditation in greater detail.  

    A Basic Cognitive Model 

 FA meditation is intended to help the practitioner enhance awareness of his/her 
cognitive states while developing attentional control (Lutz et al.  2008 ). Indeed, 
research has demonstrated that FA meditation improves attentional skill in several 
domains (Jha et al.  2007 ; Lutz et al.  2009 ; MacLean et al.  2010 ; van Leeuwen et al. 
 2012 ; Zeidan et al.  2010 ). During FA practice, an individual attempts to maintain 
focus on a single object (e.g., the sensation of breathing), bringing attention back 
to the object whenever the mind wanders (Gunaratana  2002 ; Wallace  2006 ). 

 In line with many traditional accounts, our model proposes that during FA 
meditation, particularly for novices, one’s subjective experience follows the general 
structure outlined in Fig.  1 . When attempting to sustain focus on an object, an 
individual inevitably loses this focus and experiences mind wandering. At some 
time during mind wandering, the practitioner becomes aware that his/her mind is 
not on the object, at which point he/she disengages from the current train of thought 
and shifts attention back to the object, where it stays focused again for some period 
of time. In our original analysis, we termed these states MIND WANDERING 
(representing loss of focus), AWARE (representing the awareness of mind wandering), 
SHIFT (representing disengaging and shifting of focus back to the breath) and 
FOCUS (representing maintenance of attentional focus on the breath). The subjec-
tive experience of these states is a cycle that iterates repeatedly throughout a session 
of FA meditation. Thus, the practice of FA meditation is not a single cognitive state, 
except perhaps in very advanced practitioners. Instead, it involves a dynamic 
fl uctuation between states of FOCUS and MIND WANDERING, incorporating the 
more transitory states of AWARE and SHIFT.

   As a practitioner gains fl uency and expertise, the processes of vigilance and 
adjustment become more automated, allowing one to rest in an “effortless” state 
of concentration or awareness (Lutz et al.  2008 ). In contrast, the present model is 
concerned with early stages of practice, which are more closely related to everyday 
experiences of attention and distraction.  
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    Two Large-Scale Neural Networks 

 The mental processes of mind wandering and attention are increasingly becoming 
associated with activity in different distributed brain networks (Fig.  2 ). A 
task- negative, or default mode network (DMN) has been associated with task- 
independent, spontaneous thought processes, also known as mind wandering 
(Buckner et al.  2008 ). Mind wandering processes are directed away from a primary 
task and toward personal goals, and cover a broad range of mental functions, 
including memory, planning, and theory of mind (Smallwood and Schooler  2006 ). 
The DMN consists of hubs in the medial prefrontal cortex and posterior cingulate 
cortex, and also includes inferior parietal and lateral temporal regions (Buckner 
et al.  2008 ). The medial prefrontal cortex has been specifi cally implicated in 
self-related cognitive processing (Northoff and Bermpohl  2004 ), which is arguably 
a central feature of much mind wandering experience.

   Conversely, a task-positive network has been associated with various attentional, 
present moment, and task-related processes, and is active during rest in an 
anticorrelated manner with the DMN (Fox et al.  2005 ; Fransson  2005 ). This large 
task- positive attention network can be subdivided in several ways to yield smaller 
and more distinct subnetworks. One such division distinguishes the salience and 
executive networks (Seeley et al.  2007 ). The salience network is thought to be 
involved in the immediate, present moment processing or detection of relevant 
stimuli, and involves the dorsal anterior cingulate cortex and bilateral anterior insula 
(Craig  2009 ; Seeley et al.  2007 ). The executive network, also referred to as the 
frontoparietal attention network, consists of dorsolateral prefrontal cortex (dlPFC) 
and posterolateral parietal regions, and is involved in controlling attentional 

  Fig. 1     Basic cognitive model of FA meditation.  A theoretical model of dynamic cognitive states 
experienced by a non-expert practitioner during a session of FA meditation. When attempting 
to sustain focus on an object ( FOCUS ), an individual inevitably loses this focus and experiences 
wandering of attention ( MIND WANDERING ). At some time during mind wandering, the practi-
tioner becomes aware that his/her mind is not on the object ( AWARE ), at which point he/she 
disengages from the current train of thought and shifts attention back to the object ( SHIFT ), where it 
stays focused again for some period of time ( FOCUS ). The cycle iterates repeatedly over a session 
of FA meditation       
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resources to deal with immediate or future demands (Corbetta et al.  2008 ; Corbetta 
and Shulman  2002 ; Seeley et al.  2007 ). 1   

    Attentional Sub-Processes in FA Meditation 

 The processes of detecting salience and controlling attention are highly relevant in 
the context of FA meditation (Fig.  3 ). Broadly speaking, the goal state, set by the 
intention of the practitioner via executive management systems in the brain, is to 

1   See also the chapter by Austin in this volume. 

  Fig. 2     Brain networks associated with mind wandering and attention.  The brain can be 
divided into two large-scale distributed networks – the  default mode network  ( top right ), activity in which 
is associated with mind wandering states, and the  attention network  ( top left ), activity in which is 
associated with focused states demanding attentional resources. Within the larger attention 
network, multiple sub-networks can be identifi ed. Two shown here are the  salience network , 
comprised of the dorsal cortex ( dACC ) and bilateral insula, and the  executive network , comprised 
of the dorsal and ventral prefrontal cortex and parietal regions. The salience network is thought to 
be involved in identifying relevant and salient stimuli in one’s environment that require attention; 
the executive network is involved in disengaging and reorienting attention to these identifi ed stimuli 
(Images modifi ed from Buckner et al.  2008  and Seeley et al.  2007 )       
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keep attention stably placed on an object. Ongoing regulation of this attention 
proceeds as a thermostat or feedback system, monitoring the environment – in this 
case, the internal, mental environment – for variation from the goal state (i.e., error 
detection). This could also be described as the process of confl ict-monitoring, where 
the current state is in confl ict with the goal state (Alexander and Brown  2010 ; 
Posner and Rothbart  2009 ). In this case, the primary relevant “target” that is to be 
detected becomes any mental state in which the object has been lost to attention. In 
the model here, the mental process of MIND WANDERING represents such a 
salient target. The meta-cognitive ability to monitor the contents of one’s mind 
allows for detection of the MIND WANDERING target, and strengthening this 
ability is one of the main endpoints of FA training (Lutz et al.  2008 ). With continued 
practice, it would be hypothesized that detection of such target states would become 
increasingly rapid and sensitive. Indeed, this aligns well with subjective report of 
many practitioners, as well as traditional practice manuals (Wallace  2006 ). Once the 
target is detected, attentional disengagement and re-orienting must be employed in 
order to re-engage with the object (Posner and Petersen  1990 ; Posner et al.  1984 ). 
Again, it is expected that these processes of attention management are trained and 
improved by FA practice. The result of training in these attentional processes allows 
for longer and more stable retention of focus on the object, and thus, reduced object 
loss and faster recognition and re-orienting when object loss does occur.

   This cycle also represents an interesting dynamic fl uctuation between top-down 
and bottom-up mental processes, where attention systems are responsible for top- 
down management (e.g., setting the goal, sustaining attention, confl ict monitoring, 
detection of salient targets/error detection, disengagement and re-orienting), and the 
natural tendency towards mind wandering or distraction is a bottom-up process 

  Fig. 3     Attentional sub-processes in FA meditation.  During the practice of FA meditation, the 
goal state is one in which attention rests stably on the object of choice ( FOCUS ). In order to maintain 
this state, one must monitor one’s own mental state and detect any attentional deviation from the 
object. In this case, the state of MIND WANDERING – one in which the object of attentional focus 
has been lost – becomes a salient target to be detected by monitoring systems. Once detected (at the 
 AWARE  moment), one must then disengage and re-orient attention ( SHIFT ) back to the chosen 
object.  Green  coloring represents top-down regulatory processes (subserved by the attention network) 
and  red  coloring represents bottom-up processes (subserved by the default mode network)       
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(Corbetta and Shulman  2002 ). For example, as you read this chapter, your top-down 
brain systems (e.g., attention regulation networks) set the goal of reading and 
processing the words on these pages. However, bottom-up processes related to your 
immediate surrounding environment (e.g., a colleague knocking at your door), 
internal bodily state (e.g., the strong desire for coffee), or other mental demands 
(e.g., the need to plan for a lecture tomorrow) will likely create distractions, sensory 
or cognitive in nature, intermittently pulling your focus away from the content 
of these pages. Top-down systems then regain the upper hand; meta-cognitive 
monitoring allows you to realize you have lost focus, and then you must disengage 
from the distraction, re-orient your attention towards the chapter and re-engage with 
the information content. When considered in the larger context of daily life, this 
endless dance between focus and distraction forms the undercurrent of much of our 
subjective experience.  

    Incorporating Subjective Input into Neuroimaging Research 

 In order to incorporate subjective input into analytical cognitive models, we must fi rst 
identify reportable cognitive states, that is, those that are accessible to conscious 
awareness. Throughout the process of FA meditation, perhaps the most consistently 
reportable moment is the experience of becoming aware of mind wandering 
(i.e., AWARE). Subjectively, this is a highly salient moment of meta-awareness, 
and also a necessary step in order to transition back to FOCUS. 

 In the experiment described here, intermediate level meditation practitioners 
performed 20 min of breath-focused FA meditation while undergoing whole-brain 
fMRI scanning, pressing a button each time they realized their mind had wandered 
(signifying the AWARE moment), and then returning their focus to the breath. This 
temporal information given by the button press allowed for separation of the data 
into subjectively meaningful epochs around AWARE, based on the model above. 
We used this information to construct the four intervals of AWARE, SHIFT, FOCUS 
and MIND WANDERING around the button presses, in 3-s epochs (for a detailed 
explanation of the analysis, see Hasenkamp et al. ( 2012 ). 2  Results show activity 
in brain regions associated with the task-positive attention network during AWARE, 
SHIFT, and FOCUS phases, and activity in default mode regions during MIND 
WANDERING phases (Fig.  4 ). Below, we briefl y summarize these results; for a full 
discussion and deeper consideration of the fi ndings, please see the original publica-
tion (Hasenkamp et al.  2012 ).

2   Briefl y, the TR containing the button press, as well as the preceding TR, constituted the AWARE 
phase, corresponding to awareness of mind wandering (3 s total). The two TRs (3 s) before 
the AWARE phase were cognitively defi ned as MIND WANDERING, representing loss of focus. 
The two TRs (3 s) following the AWARE phase made up the SHIFT phase, representing the shifting 
of attention back to the breath. Finally, the two TRs (3 s) following the SHIFT phase made up the 
FOCUS phase, representing maintenance of FA on the breath. 

Using First-Person Reports During Meditation to Investigate Basic Cognitive Experience



82

    AWARE.  Analysis of the AWARE phase revealed robust activations in bilateral 
anterior insula and dorsal anterior cingulate cortex (Fig.  4 , green). These regions 
are consistent with the subdivision of the attention network known as the salience 
network, described above (Seeley et al.  2007 ). Anterior insula and dorsal anterior 
cingulate have been implicated in a diverse range of cognitive processes, includ-
ing confl ict monitoring and error detection, interoceptive-autonomic arousal, the 
moment of perceptual recognition, self-regulation, emotional aspects of pain, 
empathy, musical chills, pleasurable touch, and present moment awareness 
(reviewed in Craig  2009 ; Seeley et al.  2007 ; Singer et al.  2009 ). Detection of 
relevant or salient events is important in each of these processes, which has led to 

  Fig. 4     Summary of brain activations during the four cognitive phases of FA meditation.  
Determined by subjective input (a button press at the moment of  AWARE ), we constructed tempo-
ral windows to represent the four phases of FA meditation (3 s each), and calculated brain activity 
for each phase across participants. During MIND WANDERING, we saw activations in default 
mode regions, including the medial prefrontal cortex and the posterior cingulate cortex. At the 
moment of awareness of mind wandering ( AWARE ), we observed highly robust activations in the 
salience network, specifi cally in the dorsal anterior cingulate cortex and bilateral insula ( red  areas 
indicate activity during a simple button-pressing task, as control for purely motor effects). 
Following AWARE, during the SHIFT phase when participants were disengaging and re-orienting 
their attention, we saw activations in the executive network, consisting of right lateralized dorso-
lateral prefrontal cortex and parietal cortex. Finally, during sustained attention in the FOCUS 
phase, activation persisted in the right dorsolateral prefrontal cortex. The known function of these 
brain areas corresponds well with the mental processes associated with each of the phases (see text 
for description)       
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the suggestion that these brain regions act together to comprise a general salience 
network (Seeley et al.  2007 ). Interestingly, while most paradigms have implicated 
this network in the detection of external salient events such as visual targets, the 
detected event in this paradigm—a state of mind wandering—was internally 
generated and purely cognitive in nature. This extends the scope of the salience 
network and supports recent suggestions that it may indeed function to detect 
general salience, regardless of environment or modality (Corbetta et al.  2008 ; 
Craig  2009 ; Seeley et al.  2007 ). 

  SHIFT.  During the SHIFT phase, we observed signifi cant activation in lateral 
PFC (dorsal and ventral) and lateral inferior parietal cortex, with larger clusters and 
more robust activation in the right hemisphere (Fig.  4 , orange). These frontoparietal 
regions are consistent with the subdivision of the task-positive attention network 
known as the executive network, which acts on relevant stimuli (thought to be 
identifi ed by the salience network) by re-orienting or directing attention while 
maintaining a goal (Corbetta et al.  2008 ; Corbetta and Shulman  2002 ; Seeley et al. 
 2007 ). Thus, what is known about the function of this network corresponds well 
with the hypothesized cognitive processing occurring in this phase: shifting or re-
orienting attention from mind wandering back to the breath. 

  FOCUS.  During maintenance of attention in the FOCUS phase, a cluster in the 
dorsolateral prefrontal region of the executive network remained active from the 
SHIFT phase (Fig.  4 , yellow-orange). This may represent persistent neural activity 
underlying working memory, or “keeping a goal in mind,” to maintain sustained 
attention on the focal object (Curtis and D’Esposito  2003 ; D’Esposito  2007 ). The 
DLPFC has been specifi cally implicated in active rehearsal, which consists of “the 
repetitive selection of relevant representations or recurrent direction of attention to 
those items” (D’Esposito  2007 ). Active rehearsal would be central to the sustained 
attention we hypothesize is occurring in the FOCUS phase, providing repetitive 
selection of, or attention to, the object (e.g., the sensations of breathing). 

  Mind wandering.  During the MIND WANDERING phase, we detected activity 
in posterior cingulate cortex, medial PFC, posterior parietal/temporal cortex and 
parahippocampal gyrus (Fig.  4 , blue); these regions have been repeatedly associated 
with the DMN in prior studies (Buckner et al.  2008 ). This pattern supports recent 
work associating the DMN with mind wandering processes (Buckner et al.  2008 ; 
Christoff et al.  2009 ; Mason et al.  2007 ). 

 Overall, activations in these phases were consistent with results from previous 
research showing that the respective attentional brain areas are associated with 
awareness (salience), disengagement and re-orienting (executive control), and main-
tenance (sustained attention). We also detected activity during MIND WANDERING 
in brain regions frequently associated with the DMN, mentalizing and self-related 
processing. This pattern of network activations is consistent with cyclic alternation 
between default mode and task-positive networks, in which DMN activity is associated 
with mind wandering, and attentional subnetworks are associated with awareness, 
shifting attention, and maintaining attention.  
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    Effects of Meditation Experience 

 We also sought to investigate whether there was an effect of practice time on these 
activation patterns—that is, does brain activity look different during these epochs 
dependent on the amount of time a person has meditated over their lifetime? By 
correlating estimated lifetime practice hours (see Hasenkamp and Barsalou  2012  for 
algorithm) with each of these activation maps, we identifi ed several brain regions 
where activity varied according to meditation experience, particularly during the 
SHIFT phase. One region we chose to examine further was the ventromedial 
prefrontal cortex (VMPFC), a region in the DMN, which has been particularly 
implicated in self-related processing. In this area, activity returned to baseline more 
quickly following the button press in participants with more meditation experience 
than in those with less experience (Fig.  5 ). This suggested a possible increased ability 
in individuals with greater meditation experience to disengage from self-related or 
DMN processing upon awareness of MIND WANDERING. Research is increas-
ingly suggesting that neuroplastic changes occur following repeated meditation 
practice (Baron Short et al.  2010 ; Brefczynski-Lewis et al.  2007 ; Farb et al.  2007 ; 
Farb et al.  2012 ; Hölzel et al.  2011 ; Tang et al.  2010 ; Xue et al.  2011 ; Zeidan et al. 
 2011 ), in a similar manner to other forms of experience-dependent plasticity. In this 
case, perhaps disengaging from ongoing thought content (as is required during FA 
meditation during the SHIFT interval) intentionally and repeatedly, induces neural 

  Fig. 5     Correlations of brain activity with lifetime meditation experience.   Left : Activity during 
the SHIFT phase was negatively correlated with practice time in several brain regions (shown in 
 blue ). The VMPFC cluster that was examined at right is  circled .  Right : Time courses from the 
VMPFC cluster were extracted and hemodynamic response functions were calculated from the 
onset of the SHIFT phase for each subject. Percent signal change (from MIND WANDERING, 
mean ± s.e.m.) over time is plotted for high (n = 5) and low (n = 9) practice participants. Activation in 
this cluster was signifi cantly reduced in high practice compared to low practice participants across 
the modeled time series. *Main effect of group over time by repeated-measures ANOVA,  p  = 0.010       
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changes that facilitate this process. This would correspond with the subjective 
experience of many practitioners and descriptions in practice manuals.

       Implications 

 The study described above reveals several important fi ndings, not only for under-
standing neural correlates of cognitive fl uctuations during FA meditation, but also for 
research methodology. By incorporating subjective input into the analytical design, 
we were able to obtain a fi ne-grained picture of cognitive states that were occurring 
in real time during FA meditation. The neural activations shown in Fig.  4  occurred 
over a total period of only 12 s. Thus, the conventional method of averaging brain 
activity over several minutes would surely have obscured the richness of these subjec-
tive experiences and associated neural activations. As described above, these mental 
states also occur in daily life during other tasks where focused attention is required. 
This means that similar methodologies could be implemented to examine general 
processes of mind wandering and attention monitoring and regulation. 

 Another implication with regard to neuroimaging study design is the somewhat 
paradoxical outcome that by reducing the time window of analysis (3 s in this study), 
but basing the precise temporal location of that window on relevant subjective input, 
the researcher likely  gains  statistical power. Indeed, the activations at the moment of 
the button press (AWARE) in the above study were so robust that the  p -value thresh-
old had to be lowered to 5.0 × 10 −6  in order to obtain a meaningful activation map. By 
comparison, standard block-design neuroimaging paradigms utilize periods of 
30 s or more. For tasks where the mental processes involved are consistent (although 
this is always an assumption, even in standard tasks), using longer time periods 
increases power tremendously, making block designs preferable. However, for tasks 
such as FA meditation with non-advanced participants, where mental processes are 
inherently variable, incorporating subjective input and reducing the time window 
around self-reported events may impart a statistical advantage. Event- related designs 
increase power in a similar way, examining narrow temporal windows around exper-
imenter-defi ned events. The difference here is that the  participant  determines the 
events based on their own experience. An initial concern is the necessarily variable num-
ber of events across subjects, with irregular and unpredictable temporal spacing. 
Researchers traditionally take great pains to avoid this kind of experimental vari-
ability; however, the above study suggests that such variability is not a hindrance 
when the experimenter can be more certain about conserved mental states.  

    Examining Brain Activity “Off the Cushion” 

 Detailed temporal analyses such as those described above are clearly useful in 
understanding the moment-to-moment cognitive shifts underlying the subjective 
experience of focused attention. However, to understand how cognitive skills gained 
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during such meditation practice may be transferred “off the cushion,” we must also 
investigate brain states more refl ective of daily life. One way to assess non-task related 
neural activations is to examine “resting state” brain activity. The nature of the brain’s 
resting state has generated much interest among neuroimaging researchers in recent 
years (Lee et al.  2012 ; Snyder and Raichle  2012 ). These investigations focus on 
brain activity and functional connectivity when people are asked to rest quietly and 
not engage in any particular mental activity. Functional connectivity in particular 
has been examined as an indicator of brain areas that oscillate in a highly correlated 
pattern over time. Strong functional connectivity is often taken to suggest that brain 
regions are acting together, or have increased ability to communicate as compared 
to regions with weak functional connectivity. Changes in resting state functional 
connectivity have been identifi ed after learning or practice paradigms (Leavitt et al. 
 2012 ; Schultz et al.  2012 ; Wang et al.  2012 ), and can be interpreted as an outcome 
of re-wiring or neuroplastic processes. 

 We reasoned that the networks identifi ed as being involved in FA meditation 
(Fig.  4 ) are likely candidates for experience-dependent plasticity resulting from 
repeated practice. Thus, these regions may express differential resting state functional 
connectivity depending on the amount of meditation experience a person has accumu-
lated. To investigate this possibility, we created seeds 3  to represent the activation 
patterns seen in each of the four conditions above. We then used these seeds to per-
form functional connectivity analysis on resting state data from the same participants. 
Participants were dichotomized into groups with high and low levels of lifetime medi-
tation practice, and results were compared between groups to evaluate the effect of 
meditation experience on the functional connectivity of these networks. We hypothe-
sized that participants with more meditation experience would exhibit increased 
functional connectivity of attentional networks, possibly refl ecting plasticity induced 
by repeated engagement of these networks during contemplative practice. 

 Figure  6  shows representative fi ndings from this analysis (for full results, see 
Hasenkamp and Barsalou  2012 ). Functional connectivity to the DLPFC, which was 
active during sustained attention in the FOCUS phase, was increased to several 
regions in the right insula in the high practice group. The insula has been implicated 
in a vast array of tasks, including present moment awareness and sensation of internal 
states (Craig  2009 ; Hasenkamp et al.  2012 ). Increased coherence of signal between 
right DLPFC and right insula at rest suggests that individuals with more meditation 
experience may have an enhanced awareness of present moment experience and 
more access to internal bodily states when employing executive processes in daily 
life. In addition, the VMPFC region found to have reduced activity during the 
SHIFT phase in high practice participants (Fig.  5 ) showed increased functional 
connectivity to bilateral regions of the inferior parietal lobule in these same 
participants. These parietal regions are part of the executive network, and have been 

3   In functional connectivity analysis, the term “seed” is used to refer to the distinct brain area to 
which all other brain activity is compared. Brain activity over time is plotted in the seed region, and 
temporal data from all other points in the brain is correlated with this pattern. If the correlation is 
strong, a given area is said to have strong functional connectivity with the seed region. 
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specifi cally implicated in attentional disengagement (Posner et al.  1984 ). This fi nding 
supports conclusions from our previous analysis (Fig.  5 ); with increased coherence 
between these regions, experienced meditators may have improved capacity for 
disengagement of thought content mediated by the medial PFC region.

   These results add to growing evidence that the amount of time an individual 
spends practicing meditation is associated with activity and connectivity changes 
in the brain, particularly in attentional regions (Baron Short et al.  2010 ; Brefczynski- 
Lewis et al.  2007 ; Hasenkamp et al.  2012 ; Saggar et al.  2012 ). In this analysis, we 
utilized seed regions that were identifi ed through the use of subjective input provided 
during meditation, and examined connectivity during the resting state in the same 
participants. This approach arguably allowed us to examine specific regions 
that would be most likely to have undergone plasticity from repeated meditation 
practice. Compared to selecting brain regions based solely on the literature, the 
leveraging of subjective input enabled a directed approach that likely increased 
the probability of detecting meditation-related changes.  

    Extending the Model 

 While the basic model we propose above is useful as a starting point for this 
research, it is clearly an over-simplifi cation of experience, and could be extended 
in many ways. I outline some possibilities here in the hopes of stimulating future 

  Fig. 6     Functional connectivity differences between participants with high and low levels of 
meditation experience.   Upper : Increased functional connectivity in high practice participants 
between the right DL PFC  (active during the FOCUS phase,  red ) and several attentional brain regions, 
including right insula, left D LPFC  and mid-cingulate.  Lower : Increased functional connectivity in 
high practice participants between the VMPFC (correlated with practice time,  red , see Fig.  5 ) and left 
inferior parietal lobule.  Orange  indicates increased functional connectivity with more meditation 
experience;  blue  indicates reduced functional connectivity with more meditation experience       
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research that incorporates a neurophenomenological approach (see Fig.  7 ). In doing 
so, I reconsider the labels of the four cognitive states as well as the processes that 
enable them (denoted by arrows). It should be noted that other useful models of this 
process have been proposed (Tang et al.  2012 ; Vago and Silbersweig  2012 ), and the 
present re-formulation is offered as only one possible next step.

   First, it may be more generalizable in future research to broaden the MIND 
WANDERING state so that it encompasses all possibilities in which attention is “off” 
the chosen object of focus. This is denoted in Fig.  7  as OBJECT LOSS. This 
classifi cation allows for more possibilities within the OBJECT LOSS state than just 
mind wandering; indeed, attention can also drift from the object into a state of 
dullness or sleepiness (Fig.  7c ). This is a different subjective experience than the 
more engaged and energized state of mind wandering. In traditional Buddhist 
accounts, these mental states are referred to as “excitement” (meaning active thinking, 
roughly equivalent to mind wandering) and “laxity” (meaning a state of dullness 
or sleepiness; Wallace  2006 ). Furthermore, the arrow indicating the transition from 
FOCUS to OBJECT LOSS can be labeled to refl ect that this process seems to be a 
natural tendency of the untrained mind (Fig.  7b ). 

 Moving forward in the cycle, the previously named AWARE moment could be 
more generally described as DETECTION of object loss (Fig.  7e ), to more clearly 
refl ect the target detection function of the salience network that performs this 

  Fig. 7     Possible extensions to the cognitive model of FA meditation.  In this expanded model 
of focused attention practice, the main phases have been re-labeled ( a ,  c ,  e ,  g ) to refl ect a more 
general fl uctuation between retention and loss of the object. In addition, the transitions between 
states have been labeled as processes ( b ,  d ,  f ,  h ) that enable each successive state. Finally, multiple 
exceptions to the serial nature of the four-phase model have been noted, including derailment ( i ,  j ) 
and parallel awareness/passing thoughts ( k ). For a full description of each point, see the text       
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process. Moreover, the process that enables this detection can be described as 
monitoring of attention, or meta-awareness (Fig.  7d ). Once the DETECTION has 
been made, there may or may not be a process of diagnosis—that is, determining 
how the attention was off the object (e.g., via excitement or laxity; Fig.  7f ). This 
process can also be referred to as “labeling,” or “noting.” Whether this process is 
engaged in will depend on the intention of the practitioner. It is also debatable 
whether diagnosis occurs simultaneously with detection or sequentially. It may be 
that in the early stages of learning, the processes are quite distinct, and with greater 
experience they become more indistinguishable such that the act of DETECTION 
automatically incorporates some level of diagnosis. 

 Once DETECTION occurs and a diagnosis is made (or even if none is made), 
one can then RESPOND to the state of OBJECT LOSS (Fig.  7g ). This can be 
done in many ways, and will also depend on the manner of OBJECT LOSS. For 
example, in the case of excitement, one may simply disengage with the thought 
content that has arisen, “dropping” the thoughts in order to return to FOCUS. 
This is a common instruction in western styles of practice (Gunaratana  2002 ; 
Kabat-Zinn  1990 ; Wallace  2006 ). Another approach that is encouraged in some 
practices is to counteract the nature of the OBJECT LOSS through physical and/
or mental strategies; for example, if laxity has occurred, one can open the eyes, look 
up, take a deep breath, perform certain visualizations, or fi nd another way to increase 
energy and support vigilance (Gunaratana  2002 ; Wallace  2006 ). Whatever strategy 
is used, be it mere disengagement or a more directed approach, this is the beginning 
of the attentional response. Following this initial adjustment, one must then re-
engage with the chosen object by directing attention through the process of re-
orienting (Fig.  7h ). This re-engagement enables the FOCUS state to once again 
be obtained (Fig.  7a ). Maintenance of this state will require working memory and 
executive systems. 

 Another area where this model could be extended is in the serial nature of the 
cycle that is implied by the arrows. In reality, of course, one’s subjective experi-
ence does not always proceed in such a clean and step-wise fashion. Rather, 
there are times when the cycle can “short circuit” after OBJECT LOSS before a 
successful return to FOCUS is achieved. For example, upon DETECTION, it is 
possible to simply return to the distracted or dull state of OBJECT LOSS without 
fully disengaging or re-engaging (Fig.  7i ). Similarly, one can begin to RESPOND 
with disengagement and re-engagement, but not return to FOCUS before another 
state of OBJECT LOSS emerges (Fig.  7j ). Lastly, based on the subjective report 
of many practitioners, there can be a sense of parallel mental states, 4  whereby 
one retains some amount of FOCUS on the object, but passing thoughts or 
brief states of dullness can co-arise, and be experienced without full OBJECT 
LOSS (Fig.  7k ). 

4   This proposal of parallel states of processing may or may not agree with Buddhist theory, depending 
on tradition. It is proposed here as a result of anecdotal reports collected during the course of the 
research described herein, as opposed to an attempt to align with any particular textual account. 
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 It is important to note that in neither the original model nor this revised version, 
do we mean to suggest that each of these cognitive states has a consistent duration. 
Indeed, signifi cant individual variability undoubtedly exists in the precise temporal 
nature of the cognitive fl uctuations discussed here. In our previous analysis, we 
used 3-s windows surrounding the button press – an assumption based partly on 
participant feedback and partly on methodological restrictions. It may be possible 
in future research to more accurately determine the temporal patterns of these states 
by incorporating additional subjective input. For example, one approach could be to 
include an additional button press when the state of FOCUS has been re-achieved. 
This resulting window between the two button presses would then denote the 
entirety of the RESPOND process. Similarly, one could envision adding a separate, 
distinguishable button-press to indicate detection of excitement (button 1) vs. laxity 
(button 2). While these approaches could provide additional accuracy and would 
certainly be interesting to investigate, they may also complicate analysis in several 
ways. For example, the addition of a second button press upon return to FOCUS 
would result in differing time windows for each cycle, necessitating a more complex 
analytical model for neuroimaging data. Moreover, the requirement of additional 
button presses could further interfere with the naturalistic experience of FA 
meditation, thereby disrupting the very process that is to be investigated. Careful 
consideration and experimentation is needed to navigate the balance between an 
approach that reduces complex mental processes to distinct, reportable moments, 
and one that embraces the totality of phenomenological experience.  

    Conclusions 

 In this chapter, I review a recent attempt to incorporate subjective report into the 
neuroscientifi c study of cognitive processes associated with FA meditation and 
the shifts between attentional states. While still an uncommon approach, other work 
using subjective report is showing similar success (Christoff et al.  2009 ; Fox et al. 
 2012 ). Moving forward, it is hoped that cognitive science will begin to broaden its 
view of what constitutes valid evidence, and strive to develop rigorous methods of 
utilizing fi rst-person information. In addition, the study of meditation in its various 
forms can be considered not only as a means to understand “mechanism of action,” 
but to more clearly elucidate basic cognitive functions that are involved in everyday 
mental processes. It is becoming ever clearer that simple, third-person “objective” 
measurements will not suffice if we are to understand a topic as inherently 
subjective as the human mind. The marriage of fi rst- and third-person investigations 
offers great potential for those wishing to more clearly elucidate this deeply important 
area of our shared experience.     
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    Abstract     An essential aspect of counsciousness is rooted in the subjectivity of the 
human experience. Such subjectivity implies that we are all individual beings, and 
each moment is unique. This uniqueness of each moment is a fundamental wisdom 
taught in many meditation schools. However, most research focusing on uncovering 
the psychophysiological correlates of meditation practice reports on statistical averages 
across subjects and across the time of the meditation task. Such averaging cannot 
show individual states and unique peak experiences within an individual. On the 
other hand, such statistics seem to be necessary for generalization. This chapter 
illustrates the inter-individual differences among 50 meditation participants with 
various meditation profi ciencies. The inter-individual differences were measured with 
64 channels of EEG plus peripheral measures during meditative practice. The results 
show that meditation brings about highly individual brain patterns. Furthermore, they 
illustrate how meditative states vary over time. Finally, methodological suggestions 
are given as to how an intra-individual and inter-individual analysis could be pre-
sented. Therefore, this chapter is dedicated to present details of the data which are 
invisible in common statistical analysis.  

        Introduction 

 This chapter reports a study with 50 meditators, of various profi ciencies, who were 
measured with 64 channels of EEG and several peripheral physiological measures 
during a meditation session. These meditation sessions were analyzed extensively 
with statistical methods (Hinterberger et al.  2011a ,  b ). Spectral band power as well as 
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coherence patterns have been correlated with meditation experience and self- reported 
mindfulness. Additionally, physiological data from different measurement phases 
and meditation tasks were compared. Generally, these statistical methods obtain 
their power from a huge collection of data samples from a suffi cient number of 
participants in various states of consciousness. Following statistical analysis, the 
uniqueness of individual patterns and single events occurring during these meditation 
sessions is washed out through averaging processes within the statistical procedure. 
Most psychophysiological studies in the domain of meditation research require 
commonalities in participants in order to achieve generalizable statements from their 
measurements. A long history of EEG research in various types of meditative 
practice exists (see e.g. Cahn and Polich  2006 ; West  1979 ,  1980 ; Kasamatsu and 
Hirai  1969 ). In contrast, single subject studies do not allow for any generalization 
and are therefore rather unpopular, even though they sometimes report remarkable 
fi ndings (e.g., Lehmann et al.  2001 ). 

 From this perspective, there seems to be a gap between science as a method for 
retrieving generalizable knowledge, and the individual experience, which can be 
of great individual meaning not only for the meditator as a participant, but also for 
the scientist as a researcher who wants to learn from a participant. Often, an experi-
ence that provokes great individual meaning in a person can signifi cantly alter his or 
her behavioral traits. From this perspective, individual and unique experiences 
become collectively relevant, are no longer private, and should be studied more 
intensively. Therefore, in spiritual research all individual experiences which are 
associated with meaning should be treated as potentially relevant, and should not 
be excluded from the scientifi c process. As a consequence, we have to face the 
question: What are the possible scientifi c approaches for researching unique 
individual experiences? This chapter focuses on methods and results of individual 
and event-specifi c data evaluation. The scientifi c value which could be extracted 
from such analysis is discussed.  

    Methods 

 Before focusing on the methods and results of individual data analysis it is important 
to describe the data sets, the experimental design, and the standard processing 
of physiological events in detail. This information creates the basis for further 
research questions. 

    Experimental Design 

 All physiological data were recorded with a 72 channel QuickAmp amplifi er system 
(BrainProducts GmbH, Munich, Germany). EEG was measured using a 64 channel 
ANT electrode cap with active shielding and Ag/AgCl electrodes, which were 
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arranged according to the international 10/10 system. The system was grounded 
at the participants’ shoulder. Data were recorded with a common average reference 
and fi ltered in a range from DC to 70 Hz at a sampling rate of 250 Hz and 22 bit 
resolution. For correction of eye movement and blink artefacts, the vertical EOG 
(electrooculogram) was measured by placing an electrode above and below one eye. 
Additionally, respiration was measured both with a respiration belt and via the skin 
conductance at the second and third fi nger of the non-dominant hand. Heart rate 
variability measures were extracted through ECG (electrocardiogram) measurement 
using two electrodes on the chest. 

 Prior to the measurement, participants answered a short initial questionnaire 
soliciting meditation experience in terms of duration and type of practice. In addition 
to the frequency of meditation, descriptions of the posture and method of their medi-
tative practice, in as much detail as possible, were obtained. Measurements started 
with an initial 15 min baseline session in which they sat in their meditation posture 
for 5 min with eyes opened, 5 min with eyes closed, and 5 min reading a text from 
either a book or a computer screen. After a short break, a meditation session of 
20–30 min duration was carried out in which they were asked to meditate in their 
routine way. During this time they held a button in one hand which they could press 
to indicate extraordinary events. After the meditation session, a report was written 
mentioning all events, feelings, emotions, thoughts and properties of the session. 
During recording, the experimenter observed the raw data stream. He tapped on the 
table whenever highly signifi cant changes in the EEG waves, such as Gamma oscil-
lations, spikes, or slow waves, were noted. Information on any subjective experience 
felt by the meditator during the time immediately before the tapping was requested 
and marked in the report. Finally, a 10 min guided meditation was carried out. This 
short meditation provided another four tasks: resting in the state of presence, resting 
in the highest possible emptiness or thoughtlessness, concentration on the 3rd eye, 
and concentration on the body axis and its projection down to earth and up to the 
sky. The EEG and physiological data from these eight epochs formed the data set 
for each participant. After the EEG and physiology recordings, the participants were 
asked to answer two questionnaires. At fi rst self-report measure for mindfulness was 
assessed using the 30-question Freiburg Mindfulness Inventory (FMI) (Walach et al. 
 2006 ). The second questionnaire focused on the assessment of exceptional experiences 
and dreams (QEE), comprising 25 questions (Kohls and Walach  2006 ). The QEE 
measures two aspects, frequency and individual evaluation, regarding positive mystical 
experiences, psychological deconstruction and ego loss, psychopathological factors, 
and visionary experiences and dreams. These questionnaires were validated in their 
original German version. For the FMI an English version was available. We have 
translated the QEE into English and the FMI and QEE into Japanese to make them 
available in a convenient language of the participants. The results of those question-
naires and their physiological correlates were reported elsewhere (Hinterberger et al. 
 2011b ). The entire session lasted between 2 ½ and 3 h. 

 For further analysis of the EEG-data reported here, artefact-free epochs of 
the eight conditions were selected according to Table  1 . In addition to the analysis 
of the eight standardized conditions, a reference condition (No. 4 in Table  1 ) was 
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introduced as either the eyes open or eyes closed condition, or, when meditators 
had their eyes half open during meditation, the mean between eyes open and closed. 
For this report, only a few selected comparisons were used.

       Participants 

 Altogether, the data base comprises 50 participants, non-meditators and meditators 
of various meditation profi ciency, aged from 22 to 68 years (mean 45, 17 female, 33 
male). All participants carried out the same experimental procedure as described 
above. The inclusion criteria were that they carry out a meditative spiritual practice 
on a regular basis and/or should be used to the practice of meditation, or, for the 
eight non-meditators, that they should not be familiar with meditation. The total 
meditation profi ciency was calculated by multiplying the years of practice by their 
weekly practice sessions and the time per session. The results were between 12 
and 21,185 h (mean 3,357 h) for the meditators. While 12/50 participants were 
non- meditators or had less than 40 h of meditation practice, 18/50 had between 
1,000 and 5,000 h, 6 between 5 and 10,000 h and 7 participants had more than 
10,000 h of estimated meditation practice throughout their life. The mean was 
exactly 4,000 h of meditation and 14 years of meditation practice on average. As 
this report focuses on individual data, the total meditation profi ciency is shown in 
Fig.  1  for all participants. The participants also were inhomogeneously associ-
ated with different kinds of spiritual traditions such as Zen-Buddhism (11), 
Qi-Gong (4), Tibetan Buddhism (4), Sahaja Yoga (8), western contemplative meth-
ods (7), spiritualists or mediumistic practitioners (5), and eight non-meditators. Some 
of the meditators were also involved in spiritual healing and shamanism. Six partici-
pants were Buddhist monks living in monasteries in Japan. The measurements were 
carried out at various locations, predominantly rooms normally used for meditation 
or the participants’ homes. The majority of the Buddhist practitioners were Japanese 
or Chinese and were  measured in Japan.

     Table 1    Defi nitions for eight standard conditions plus one reference condition. The reference 
condition (4) is either the eyes open or eyes closed condition or a mixture of both, depending on 
the eye state during meditation   

 Condition type  No  Task  Duration/min 

 Reference conditions  1  Eyes open  5 
 2  Eyes closed  5 
 3  Reading  5 
 4  Reference (formed by eyes open and/or closed)  5 

 Meditation  5  Self-selected meditation style  20–30 
 Guided meditation  6  Presence  2 

 7  Emptiness  2 
 8  3rd eye  2 
 9  Body axis  2 
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   All meditators participated voluntarily and gave their informed consent. The study 
was approved by the school ethics committee of the University of Northampton/UK 
and the ethics committee of the University Medical Center Freiburg i.Br./Germany.  

    EEG Data Processing 

    Data Preprocessing 

 Data analysis was performed using Matlab version 7.3. All EEG data were cleaned 
from high amplitude artefacts. After detrending the DC recorded EEG data sets, 
all EEG channels were corrected for eye movements using a linear correction 
algorithm similar to the one suggested by Gratton et al. ( 1983 ). The peripheral 
physiological data (EDA, ECG, respiration) are not reported here.  

    Power Spectral Density (PSD) 

 A power spectrum time series was calculated using the Fast Fourier Transform 
(FFT). FFT was applied to the windowed EEG time series which was convolved 
using a Nutall window and shifted in steps of 0.5 s. A window size of 2 s was chosen 
for calculation of the FFT frequency coeffi cients. Their squared values resulted in the 
power spectral density (PSD). The following seven frequency bands were calculated 
by merging the FFT coeffi cients: Delta (1–3.5 Hz), Theta (4–7.5 Hz), Alpha 
(8–11.5 Hz), Beta1 (12–16 Hz), Beta2 (16.5–25 Hz), Gamma1 (25.5–47 Hz), and 
Gamma2 (54–70 Hz). The gap between 47 and 54 Hz was necessary to eliminate 

  Fig. 1    Figure: Sorted distribution of the meditation profi ciency for all 50 participants. The most 
profi cient meditator revealed an estimated total practice of more than 21,000 h in his life       
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possible 50 Hz contamination of the electricity supply. EEG PSD was calculated for 
each participant, recording condition, electrode, frequency band, and time window.  

    Statistical Considerations 

 For statistical comparisons of recording conditions, effect sizes and t-tests using 
PSD measures were calculated based on the assumption of normally distributed 
data. Therefore, it was necessary to take a closer look at the distribution of the data 
sets. For spectral EEG measures, a normal distribution is obtained after log- 
transformation values into log(PSD).   

    Approaches for Individual Data Analysis 

 Usually, statistical data analysis is completed after averaging the data to a degree at 
which the dimensionality of a complex data set (e.g. participants x recording condi-
tions x electrodes x data samples or spectral bands) has been reduced suffi ciently. 
Results can then be easily overseen or a hypothesis answered simply with yes or no. 
Such a reduction usually masks many properties of a data set which would be 
detectable in a less reduced but more complex presentation style. In order to provide 
deeper insight into individual data structure we are attempting the extraction of 
individual data properties in several ways:

    1.    Rather than reporting group means, e.g. from gamma activities during meditation, 
topographic gamma mappings can be shown for each individual meditator. This 
provides an overview of inter-individual variances.   

   2.    Rather than treating a meditation session as one single state, it can be highly 
informative to view the variations within a session for each individual. This is 
possible with the so called  State Monitoring  approach described below.   

   3.    If this is realized it could be valuable to match physiological changes observed at 
certain times with subjective experiences, and also to match subjective events such 
as peak experiences with physiological changes. Therefore, events of potential 
relevance have to be extracted and time stamped to the physiological data stream. 
This requires a procedure that allows for marking specifi c events occurring dur-
ing a meditation session with minimal interference with the meditation that 
would distract the meditator. In our experiment, three approaches have been 
implemented: (a) the meditator could report an event by pressing a button during 
the session. At the end of the session s/he was prompted to verbally report the 
meaning of each button press. (b) The researcher scanned the recording data 
stream and also paid attention to the meditator and the environment. Whenever 
he identifi ed an unusual pattern he tapped lightly on the table. After the session, 
the meditator was asked to report his/her subjective state before each tapping. 
(c) A detailed time-resolved off-line data analysis was applied to uncover events 
of especially deviant activation patterns. Those events could be compared with 
post-session reports.     
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 The results derived from these approaches are described and displayed in the 
following paragraphs.   

    Individuality in Meditation-Related Gamma Activity 

 An often debated question in EEG research during meditation is the relevance of 
gamma band activity and whether it indicates high levels of meditation profi ciency. 
For example, Lutz et al. ( 2008 ) report huge increase in gamma activity in medita-
tors during meditation, which evokes the question of the reliability of such results. 
Data from our study of 50 meditating participants of varying profi ciency levels and 
from various traditions allow a closer look into individual gamma activations during 
meditation. These data were analysed for gamma changes in comparison with both a 
resting state and a meditation session by comparing the fi nal 10 min with the fi rst 
5 min of meditation as reported below. 

    Gamma Band Power Topography 

 Generally, gamma band analysis in the EEG has to be treated cautiously due to the 
various potential sources of artefacts. An averaged gamma PSD mapping shows that 
gamma is strongest in lateral areas which are also sensitive to muscular artefacts. 
Gamma power in prefrontal and temporal areas can be about 10 times higher than 
in centroparietal regions. Such a distribution can be very likely explained by 
muscular artefacts originating from facial and jaw muscles. Therefore, it is important 
to identify those participants with high muscular tension which dominates those 
averaged mappings. This suggests that researchers should be careful in the interpre-
tation of statistically signifi cant results in frontal and temporal regions. Gamma 
effects in central areas more likely originate in the brain. 

 Before analyzing the data on an individual level, the average  gamma1  and 
 gamma2  band power activity over all 50 participants was illustrated during different 
task conditions by calculating a  t -test over participants. Therefore, standardized 
mean differences of PSD values between two task conditions were calculated fi rst 
for each participant separately. A one sample  t -test (N = 50) was calculated sepa-
rately for each electrode and each frequency band using these effect sizes. 

 According to Fig.  2 , the most profi cient meditators in particular show a sig-
nifi cant decrease in  gamma1  band power during meditation compared to the rest-
ing state. These changes are even more prominent in the beta band which is not 
displayed. It is a broad band effect which is not visible in the high  gamma2  band. 
As stated previously, gamma band results should always be considered with care 
as it is extremely important to pay attention to possible artefacts that could cause 
the result. Generally, the most prominent source of gamma artefacts is of 
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muscular origin. These EMG (electromyographic) artefacts are visible as more 
or less broad-band noise in the gamma range with frequencies up to a few hun-
dred Hz. Therefore, if EMG signals contaminate our results they should show up 
in both the  gamma1  and  gamma2  band. This is not the case for the signifi cant 
 gamma1  decrease in highly profi cient meditators. Further, muscles such as facial 
muscles, e.g. clenched teeth or tension in the forehead, predominantly disturb the 
EEG in prefrontal, frontal and temporal regions. The fi ndings in Fig.  2  do not 
seem to be heavily infl uenced by such artefacts. The signifi cant  gamma1  decrease 
however is located mainly in central, frontocentral and centroparietal areas, and 
not in temporal and prefrontal regions. That means that the signifi cant gamma 1 
decrease  is not a contaminant by EMGs but can be considered as a serious result.

   In the following step we asked whether this gamma1 decrease in meditation can 
be seen similarly in the inexperienced and highly profi cient meditators. The upper 
third profi cient meditators were analyzed and compared to the lower third profi cient 
group. According to Fig.  3 , those meditators with no or little meditation profi ciency 
only tend to show a weak but global and broad band decrease in gamma power in 
both bands, while the effect could be clearly associated with the high profi ciency 
meditators.

   Such overall signifi cance measures were calculated from the averages of the 
contrasted conditions individually determined for each participant. Unfortunately, 
group statistics completely mask the individual differences which can be highly 
signifi cant within a participant. Therefore, individual brain surface mappings are 
displayed in the next paragraph.  

  Fig. 2    Signifi cance maps resulting from a  t -test over all 50 participants between two task conditions 
for the low and high gamma band are displayed. The  upper  graphs show the difference between 
meditation and resting state while the  lower  graphs show the difference between end and beginning 
of the meditation session       
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    Inter-Individual Differences in Gamma Power 

 In order to obtain a clearer picture of the distribution of gamma resting state power 
in the EEG, Fig.  4  illustrates the topographic gamma activity during rest in each 
participant separately. All graphs in the style of Fig.  4  show mappings of the total 
gamma power ( gamma1  and  gamma2 ) in a sequence sorted by the meditation 
profi ciency in total hours of practice, as displayed in Fig.  1 .

  Fig. 3    The contrasted conditions ‘meditation versus resting’ were analysed separately for the 17 
highest profi cient meditators ( top ) as well for the 17 with the lowest profi ciency ( bottom )       

  Fig. 4    Resting state gamma during 5 min sitting relaxed with closed eyes. All 50 participants 
are shown sorted by their meditation profi ciency ( top row  are the least experienced). Averaging 
over time was done using the median of FFT band power values       
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   Taking an overview of these 50 time-averaged surface mappings, it was easy to 
identify some with extremely high frontal and temporal activities. These activities 
were likely to be contaminated by muscular artefacts from facial muscles. Results 
from these participants should be selected with care in further analysis. 

 The individual changes of gamma PSD from resting to meditation were displayed 
as effect sizes in order to demonstrate their relevance. In Fig.  5  the differences of 
means for each condition were divided by the merged standard deviation of the 
FFT windows calculated each second. Here we also can see differences not only in 
the distal regions, but also in the central areas.

   Meditators keeping their eyes open during meditation tend to show reduced 
frontal and temporal gamma activity compared to a resting period with open eyes. 
This becomes plausible with the assumption that in normal resting they were looking 
around, leading to a steady cognitive load and updating of the visual system, which 
involves frontal structures connected to, e.g. memory updating processes. In con-
trast, during meditation they looked constantly at one neutral spot, so no cognitive 
load due to visual input was required. This should result in a reduction of gamma 
activity as can be seen in the four participants with open eyes. 

 Interestingly, these results do not seem to match the subgroups which could 
be defi ned by considering the meditation styles reported by the meditators. Also, 
meditation experience does not seem to refl ect a correlation with gamma differences, 
as can be easily seen in Fig.  5 . 

 Who were these people with extraordinarily high gamma activities? In the high 
gamma group was a non-meditator (7), a spiritual healer and trance medium (20), a 
Zen-monk (22), a Sahaja Yoga practitioner (30), and a person who refers himself to 
both Buddhism and Daoism, practicing various forms of spiritual techniques in his 
meditation (39). This indicates that the high meditation gamma can neither be 
attributed to a specifi c tradition nor to a specifi c form of meditation, as these sub-
jects all described their meditation contents differently.  

  Fig. 5    Effect sizes of the difference in gamma power between meditation and resting.  Yellow-red  
indicated an increase while  green-blue  indicates a decrease of gamma in the meditation session. 
Legend:  h  stands for meditation with half open eyes:  o  means that the eyes were kept open during 
the meditation       
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    Individuality in a Standardized Condition 

 One might argue that these idiosyncratic meditations of 50 participants cannot be 
compared as they had no common meditation task. Therefore, all meditators were 
asked to fulfi l a number of standardized tasks as described previously. One quite 
well defi ned task was to sit relaxed with closed eyes, maintaining a state of highest 
possible presence in the here and now. This state was contrasted with the eyes closed 
resting state (Fig   .  6 ).

        Event-Related Meditation State Analysis 

    Extraction and Categorization of Events 

 The task-related states as described in Table  1  were available for all meditators. 
They can be regarded as well-defi ned except for the fi fth task, i.e. the meditation 
session. The meditation task was highly individual and often contained a higher 
variability than the other eight conditions. One reason might be that it is more likely 
that a specifi c state of mind or physiological state can be maintained over 2–5 min 
than for a period of 20–30 min. Another reason might be that meditation is, for some 
meditators, more than sitting quietly maintaining a mindful state during the whole 
session. Some meditators, either voluntarily or involuntarily, access different states 
of consciousness, or their meditation technique leads them into certain different 
states during the time. Therefore, meditators were asked to press a button or give a 
signal whenever they experienced a specifi c state of consciousness or something 
that they thought could be of interest. Some meditators did not press the button at 

  Fig. 6    Effect sizes of the difference in gamma power between presence and resting, in both 
conditions the eyes were closed.  Yellow-red  indicated an increase while  green-blue  indicates a 
decrease of gamma in the state of presence       
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all because they did not ascribe much meaning to their experiences or they did not 
want to get distracted by such activity. In the following, button pressing or 
 notifi cation were called a ‘meditator initiated marker’. In the discussion between 
meditator and experimenter after the session, most of the button presses and some 
of the tapping could be associated with a specifi c subjective experience. 

 Another type of event was marked by the experimenter during the session 
(experimenter initiated marker). These event markers were indicated by lightly 
tapping with a pen on the table, a glass or a gong whenever the experimenter noticed 
signifi cant changes in the ongoing raw EEG data stream, or other signifi cant 
behavior in the meditator. In the discussion after the session, the experimenter asked 
for the subjective experience during the few seconds before the tapping. 

 The following tables list the two event types. The descriptions of the various 
subjective experiences were highly individual and it is hard to fi nd groups of 
experiences with a similar content. Here, as a fi rst categorization, we distinguished 
three types of events:

    1.     Events of distraction  either from external, i.e. environmental sources such as 
noise or from internal sources such as pain   

   2.    Events of  pure body sensation  either neutrally or positively evaluated by the 
participant, however without spiritual aspects   

   3.    Events with imaginative or spiritual content     

 This grouping seemed to be necessary in order to distinguish the spiritual expe-
riences from common experiences such as distraction and usual body sensations. 
For a more detailed characterization of an arbitrary event, four major categories of 
distinction have been chosen.

    1.    The fi rst category describes the  sensory channel  involved in the experience. This 
can be a body sensation, a vision, or audition, e.g. when hearing inner voices. As 
several participants reported experiencing some kind of “energies”, a report of 
such energy was treated as a sensory channel in this study.   

   2.    A further characteristic is the  origin of the experience . Events such as noise in 
the environment are termed as coming from  outside . Sensation or feelings origi-
nate from  inside the body . Mental images, for example, are usually treated as 
originating from the  mind . However, there are also mental images, feelings, or 
sensations that were attributed to an external source such as a spirit. Such events 
are categorized as  extrasensory .   

   3.    The content of a specifi c event is often mentioned by the meditator as a  specifi c 
interpretation . The most prominent content categories are pain, happiness, relax-
ation, and being in connection with someone or something. “Connection” refers to 
a transcendent or transpersonal connection to an energy or spirit entity. It should be 
noted that these contents only refer to the time before the event and not to the entire 
meditation session. Thus, a meditator could be in a state of happiness during the 
whole session and suddenly feel some distractive pain which he marked with a 
button press. In such a case the table would only report the pain as a special event.   

   4.    Finally, the  marking of an event  could be initiated either by a meditators button 
press or by the experimenter.     
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 Table  2  provides an overview of the specifi c events that occurred during a 
20–30 min meditation session. It gives the total number of events accumulated 
over all 50 participants. However, events were only marked in 16 of 50 participants. 
The remainder did not mark specifi c events with a button press and the experimenter 
also did not notice events of interest.

   Distractive perceptions were mainly due to external noise (40 %) or uncom-
fortable or painful body sensations (33 %). The remaining 27 % can be allotted to 
distractive thoughts. The contents of the pure body sensations were described as 
relaxation (3/6), warmth (2/6) and shivering (1/6). The major category of events 
referred to spiritual and imaginative contents (52/73). Here, 38 % were perceived 
as visions, 23 % as a kind of energy, 12 % as sensations and only one event was 
perceived as speech. 77 % of the events can be regarded as mental processes without 
physical origin and 56 % of these could be attributed to the extrasensory domain. 
37 % of the events were experienced as in connection with a form of energy, a 
spirit or an imagined person. 15 % were associated with relaxation, and 6 % with a 
feeling of happiness.  

    Neurophysiological Characteristics Associated to Events 

 The following table shows a comprehensive summary of the major events that 
caused the meditators to press the event button during the meditation session. The 
categories were defi ned according to the verbal report which was given mainly after 
the meditation session to explain the meaning of the event (Table  3 ).

   Table 2    Events that were reported as subjective experiences by the meditators after the meditation 
session   

 Category  Specifi cation 

 Events of 

 Distraction % 
(No/Total No) 

 Pure body 
sensation % 
(No/Total No) 

 Imaginative or 
spiritual content % 
(No/Total No) 

 Sensory channel  Sensation  33 (5/15)  100 (6/6)  12 (6/52) 
 Vision  –  50 (3/6)  38 (20/52) 
 Audition  40 (6/15)  –  2 (1/52) 
 “Energy”  –  –  23 (12/52) 

 Attributed origin 
of event 

 Outside  40 (6/15)  –  4 (2/52) 
 Own body  33 (5/15)  100 (6/6)  13 (7/52) 
 Mind  27 (4/15)  17 (1/6)  77 (40/52) 
 Extrasensory  –  –  56 (29/52) 

 Specifi c 
interpretation 

 Pain  20 (3/15)  –  – 
 Happiness  –  –  6 (3/52) 
 Relaxation  –  33 (2/6)  15 (8/52) 
 “Connection”  –  –  37 (19/52) 

 Event marked by  Meditator  27 (4/15)  50 (3/6)  48 (25/52) 
 Experimenter  73 (11/15)  50 (3/6)  52 (27/52) 

I Am I From Moment to Moment: Methods and Results…



108

   Table 3    Overview of the most prominent changes in activity during a maximum of 60 s before the 
meditators pressed the event button. P. refers to the participant number   

 P.  Description 

 Signifi cant changes 

 Time before 
button press 
(in sec)  Frequency band 

 Topographic area (▲ 
increase, ▼ decrease) 

 4  Mindfulness  −52 to 0  Gamma2  Right central ▲ 
 4  Bodily pain  −47 to 1  40 Hz  Right: central, parietal ▼ 

 Gamma2  Central, right: central, 
parietal ▼ 

 8  Emptiness  –  –  – 
 8  Spiritual energy  −12/−11  Beta2  Virtually all ▲ 
 8  Mental diffi culty  −10 to 14  40 Hz  Prefrontal, right frontal; ▲ 

 −9 to 11  Gamma2  Prefrontal, right frontal ▲ 
 −10 to 11  Gamma1  Prefrontal, left frontal, 

right frontal ▲ 
 −9  Beta1, Alpha, 

Theta 
 Virtually all ▲ 

 8  Emotional relaxation  −42 to 30  40 Hz  Prefrontal, right frontal, 
right temporal ▼ 

 Gamma2  Prefrontal, (right frontal) 
 −30 to 20  Gamma1  Prefrontal, right frontal ▲ 

 8  Bodily relaxation  –  –   Look for time before 
−40 

 10  Spiritual energy 
(level of 
light-beings) 

 −14 to −12  40 Hz, Gamma2, 
Gamma1, 
Beta2; (Theta; 
Delta) 

 Virtually all; ▲ (virtually 
all; all?, left temporal)  (−12) 

 (−13/−12) 

 10  Spiritual energy 
(level of normally 
deceased) 

 Until −15  40 Hz, Gamma2, 
Gamma1 

 Left temporal, left central 
maybe look at 
sequence before −60 to 
−15; 

 10  Spiritual contact  −24 to −22  40 Hz  Virtually all, especially: 
left + right frontal, 
temporal, and central, 
left parietal, occipital 
▲; 

 Gamma2, 
Gamma1 

 Left frontal, right frontal, 
left temporal, right 
temporal, left central 
▲ 

 Beta2  Left frontal, left temporal, 
left central ▲ 

 −22  Alpha  Left temporal, right 
temporal ▲ 

 −23/−22  Delta  Left temporal ▲ 
 From 0 on  Then eyes open and 

speaking 
 14  Imagery (war & peace)  −16 to −2  40 Hz  Right temporal ▼ 

(continued)
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 P.  Description 

 Signifi cant changes 

 Time before 
button press 
(in sec)  Frequency band 

 Topographic area (▲ 
increase, ▼ decrease) 

 14  Spiritual contact 
(higher being) 

 −15/−14  40 Hz  Prefrontal, left: frontal, 
right: frontal, central, 
and parietal▲ 

 Gamma2  Right temporal, right 
central▲ 

 Gamma1  Right frontal, right 
temporal, right 
central▲ 

 −17 to −7  Beta2  Right parietal, occipital ▼ 
 16  Bodily sensation 

(warmth) 
 Reported until 19:00, 

nothing found 
 18  Spiritual energy (open 

head chakras) 
 −34 to −12  40 Hz  Left parietal, and at −27 

more▲ 
 −33, −27  Gamma2  Left parietal▲ 
 −33 to −12  Gamma1  Left parietal▲ 
 −34 to −12  Beta2  Left parietal▲ 
 −35 to −33  Beta1  Left parietal▲ 
 −29 to −25 
 −20 to −15 
 −34 to −12  Alpha  Left parietal▲ 

 Theta  Left parietal, and at −28 
virtually all▲ 

 Delta  Left parietal▲ 
 18  Spiritual energy 

(stream from above) 
 −10 to −2; 

peak −5 to 
−2 

 All  Left parietal ▲ 

 18  Bodily imagery 
(energy from fl oor 
into belly) 

 −12  All (especially 
Theta, Delta) 

 All▲ 

 18  Bodily imagery 
(consciousness from 
head into solar 
plexus) 

 –  –  – 

 20  Emotional spiritual 
energy (deep 
happiness) 

 –  –  – 

 30  Bodily sensation 
(warmth) 

 −30 to 0  Beta2, Beta1, 
Alpha 

 All▲ 

 −30 to 20  Theta  Virtually all ▲, then ▼ 
 −28 to 0  Delta  Virtually all ▼ 

 34  Spiritual energy light 
relaxation 

 −33/−32  Beta2, Beta1, 
Alpha, Theta 

 Virtually all ▲ 

Table 3 (continued)
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   As one can see in this table, there is a wide diversity both in the reported events and 
in the corresponding changes in brain activity which we assumed to be accompanied 
with the event. Unfortunately, many meditators did not make use of the button press 
option because it would have distracted them from their meditation experience. 
Therefore, despite measuring 50 meditators, we only have a relatively small number 
of about 20 events to show. These 20 events were heterogeneous and highly individ-
ual. This diversity refl ects the behavior of each individuality which makes it impos-
sible to classify a specifi c response into a subjective category. Despite having only a 
few reported state events, some of the subjective reports upon a button press seem 
to be accompanied by signifi cant changes in physiology. This result also suggests 
the development of an online State Monitoring Device which may resolve many more 
events during a session because the researcher can interfere immediately after the 
occurrence of an event. The changes could be recognized and directly classifi ed into 
a subjective experience if meditators were supervised and asked for their experi-
ences during the session. As a disadvantage, an immediate feedback would mean 
that a meditator might get distracted in the meditation. However, the collection of 
several spontaneous reports will provide a data basis for fi nding physiological 
commonalities of similar subjective experiences. In the following, our approach of 
a successful implementation of such a State Monitoring Device is described.   

  Fig. 7    This is the screen-shot of the real-time state monitoring window representing the EEG 
data of one session of one participant which is provided by the State Monitoring Device. Seven 
frequency bands are displayed namely delta, theta, alpha, beta1, beta2, gamma1, and gamma2 
from bottom to top. The topographic views on the left show the current spatial distribution of the 
corresponding normalized band power which is updated every 0.5 s. Each of the coloured bars 
contains the 64 channels of EEG in the vertical dimension while in the horizontal dimension the 
user can overlook a time span of about 10 min in this setting.  Blue / green  areas indicate a decreased 
activity while  yellow / red  indicates an increase. Here, the colour graph covers a range of +/−3 
standard deviations       
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    Monitoring and Visualization of Individual Events 

 So far we have reported individual data of spontaneous events which were marked 
during recording or defi ned by the participant’s task. The data were statistically 
reduced in order to grasp a specifi c correlative component. In the following we seek 
a method of displaying a full set of EEG parameters over an entire recording period 
of meditation. This would provide an overview of all signifi cant signal changes 
during an entire session. 

 A display of a whole meditation session in one diagram is illustrated in Fig.  7  
showing a time series of 35 min with PSD measures from 7 frequency bands and 64 
electrodes with a time resolution of down to 1 s. Each of the 7 vertically stacked bars 
depicts a frequency band including 64 stacked time-lines corresponding to 64 elec-
trodes displayed over a time range of several minutes. Thus, vertical pixels within a 
bar refl ect a topographic map at each moment in time as exemplifi ed in the left cir-
cle-shaped maps. The spectral intensity is color-coded according to the color bars. 
In order to be highly sensitive in the visualization of small but relevant changes in 
the spectral power, an autoadaptive standardization algorithm was applied to the 
PSD data for its display. Therefore, PSD values were standardized to the standard 
deviation of the mean PSD in a session run after subtraction of the mean PSD of the 
recording run.

   This process could be applied online using the brain-computer interface Thought 
Translation Device (TTD) as a software framework (Birbaumer et al.  1999 ; Hinter-
berger et al.  2003a ,  b ). The resulting tool was termed State Monitoring Device. For 
visualization of standardized PSD independently of previous recordings an approach 
was implemented that calculated an on-going reference from past samples of the 
current recording run which is updated with each calculation step of the PSD. 
Further, a real-time topographic visualization module was coded allowing for the 
display of the brain signal topography using the Delaunay triangulation algorithm. 
Thus, the current topographic signal distribution was displayed and updated every 
half second. It should be noted that this visualization is a powerful qualitative tool 
for visual data inspection; however, more complex quantitative information still 
has to be gained off-line in further statistical analysis.  

    Conclusion 

 Statistical data analysis is a standard way of presenting results of psychophysiological 
measurements in a condensed and compact fashion, demonstrating commonalities 
and variances of a data pool. However, depending on the averaging process, statistical 
methods mask information about individual properties (after averaging over 
subjects), temporal information (after averaging over time) or spatial information 
(after averaging over electrodes). As a consequence, the reader misses information about 
individual patterns or the unique experiences a participant had at specifi c times. This 
chapter attempts to deal with these issues from various aspects. 
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 After presenting topographic gamma band activities as a group average, these 
gamma topographies were also presented separately for each of the 50 individual 
meditators. Even though the averages across highly profi cient meditators show 
signifi cant decreases of gamma 1 activity in central areas, the individual gamma 
maps offer a huge variability in the gamma topographic amplitudes and patterns. As 
the maps were sorted by profi ciency, it could be easily demonstrated that gamma is 
hardly a measure for identifi cation of meditation profi ciency. Neither could a clearly 
visible gamma increase during meditation compared to a resting state in highly 
profi cient meditators, as reported in the literature (Lutz et al.  2008 ), be detected (see 
Fig.  5 ). The graphs also demonstrate that resting state gamma seems to be highly 
individual and not correlated with meditation experience as such. Due to the hetero-
geneity of results with respect to gamma, the questions of how we can trust a fi nding 
of gamma effects and what their real underlying sources are, still seem unanswered. 
These graphs demonstrate that even signifi cant overall changes in EEG activity 
cannot be used for generalization. Therefore, it is important to keep in mind that 
averaging statistics does not allow for generalizable statements. It is rather a mean 
to express tendencies of brain activity to change in one or the other direction. 

 A similar conclusion has to be drawn from the standardized visualization of time 
series EEG data. Comparing the averaged activity over whole periods of measure-
ment such as resting state or meditation, one can only fi nd tendencies about what is 
changing in the brain from one state to the other. The state monitoring approach 
uncovers a huge number of signifi cant changes in EEG activity during a meditation 
session. Those changes are completely ignored in common averaging statistics. 
However, when knowing from subjective reports that a person actually observed 
several meaningful state changes and events of conscious aberrations during a 
meditation session, the question arises, how are those subjective observations linked 
to the objectively measured EEG state changes? Unfortunately, the data reported 
in this chapter can only be regarded as a piloting fi rst step in the direction of an 
individual state of consciousness analysis. With the monitoring and classifi cation 
approaches which became available within these studies, however, we can learn to 
read those individual patterns by comparing those prominent brain state changes 
with the individual experience. 

 Real-time state monitoring could allow therapists and teachers in meditation and 
clinical hypnosis to trace the states of consciousness in order to guide their clients 
in their process better. Therefore, in a further stage, it is planned to professionalize 
and use the system to drive a feedback environment that reacts to changes and 
is conducive to the states of consciousness. This may give meditators, clients or 
patients the chance to intensify their experiences when obtaining additional feedback 
about their state changes. Further, the state monitoring approach could be applied 
to completely paralyzed or comatose patients to show whether and how they are 
able to react to external stimulation. In case of visible reactions, we could apply 
brain-computer communication tools such as the TTD.     
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    Abstract     Results of recent magnetic resonance imaging studies suggest that 
meditation may be associated with region-specifi c structural neuroplasticity. To test 
the hypothesis that meditation-related brain function predicts site-specifi c structural 
changes in meditators, we conducted two meta-analyses: one of studies localizing 
brain activity during meditation, and a second of studies measuring differences 
in brain structure between meditators and non-meditators. Activation Likelihood 
Estimation (ALE) meta-analysis of fi ve studies measuring brain activation during 
meditation revealed the greatest clusters of activity to be in the left frontal cortex 
and left precuneus. ALE of four studies measuring the differences in brain structure 
between meditators and controls revealed that meditators tended to have greater brain 
volume in the left inferior temporal gyrus. Thus, brain activity during meditation 
did not predict region-specifi c structural differences between meditators and 
non-meditators. This fi nding may refl ect recognized limitations in neuroimaging 
methodology rather than the refutability of the hypothesis itself. Future efforts 
aimed at understanding the relationship between brain activity and structural 
changes in the brain should focus on improving neuroimaging experimental design 
and incorporating evidence from other branches of neurocognitive science. Progress 
in these areas promises to elucidate the connection between mind-body practices, 
and brain structure and function.  
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        Introduction 

 Recent magnetic resonance imaging (MRI) studies demonstrate that training in 
some skills such as music, language, and spatial navigation is associated with 
increased gray matter in regions relevant to the learned task (Gaser and Schlaug  2003 ; 
Machelli et al.  2004 ; Maguire et al.  2000 ). Intensive training in juggling, for example, 
leads to increased gray matter in regions known to be important in perceptual- motor 
coordination (Draganski et al.  2004 ). In addition, increases in gray matter occur in 
less time than previously recognized. A 2007 study aimed at defi ning the usage 
dependent time scale of structural changes found that architectural alterations in the 
brain were detectable within a week of the intervention (May et al.  2007 ). 

 Meditation is a mind-body practice which originated in ancient religious and 
spiritual traditions. In Western culture, its secular clinical application falls under the 
rubric of complementary and alternative medicine (CAM). Meditation incorporates 
a diverse array of practices including various combinations of breathing, mantra 
recitation, focused attention, and practices related to spiritual beliefs. It has been 
extensively studied as a method of relaxation and has been associated with numer-
ous physiological benefi ts (Benson  1984 ; Davidson et al.  2003 ; Kabat-Zinn et al. 
 1992 ,  1998 ). It has also been used as a method of fostering attention and emotional 
self-regulation (Jha et al.  2007 ; Ospina et al.  2007 ). 

 Functional magnetic imaging studies of meditation demonstrate that meditation 
is associated with brain activation in a number of cortical and sub-cortical regions 
including the frontal and parietal cortices, known to be important in the mental 
process of attention, and the insula, known to be important in emotional regulation 
(Lazar et al.  2000 ; Holzel et al.  2007 ). Some authors have found structural differ-
ences between the brains of meditators and non-meditator controls and speculate 
that differences are due to a meditation-associated training effect and structural 
neuroplasticity (Lazar et al.  2005 ; Holzel et al.  2008 ; Luders et al.  2009 ). 

 While common areas of activation have been identifi ed among neuroimaging 
studies exploring the brain during meditation, there is some inconsistency across 
studies. Moreover, studies exploring differences in the brain structure of meditators 
versus controls fail to demonstrate consistent differences between the two groups. 

 Meta-analysis, specifi cally coordinate-based meta-analysis (CBMA), offers a 
method of pooling neuroimaging study results, and thus can be used to summarize 
and clarify these two sub-categories of MRI studies (i.e., studies of brain activation 
associated with meditation, and studies measuring structural differences between 
meditators and non-meditators). Results of such meta-analyses are amenable to 
comparison and would help determine if brain activity during meditation predicts 
differential brain structure between meditators and non-meditators. To date, no such 
studies have been published. 

 To explore the hypothesis that meditation mediates region-specifi c structural 
neuroplasticity, we reviewed the literature to identify fMRI studies measuring brain 
activity during meditation, and performed Activation Likelihood Estimation (ALE) 
meta-analysis of the pooled coordinates. Studies measuring brain structure in 
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meditators were considered separately and coordinates were pooled in a second 
ALE meta-analysis (Laird et al.  2005 ; Turkeltaub et al.  2002 ). We then compared 
the results of these meta-analyses to see if brain activation predicted region-specifi c 
structural differences between meditators and non-meditators.  

    Methods 

 Two independent reviewers completed a multilevel systematic literature search. 
Using the key words “meditation AND mri”, databases (PubMed, EMBASE, Cinahl, 
Cochrane Database for Systematic Reviews, and PsychINFO) were searched for 
MRI studies of meditation published since 2000. (Because “yoga” is synonymous 
to “meditation” in Cinahl, the key words “yoga AND mri” were also used to search 
this database). Our gray literature search included searches of metaRegister of 
Controlled Trials, Cochrane Central Register of Controlled Trials, and Google 
Scholar. References of identifi ed studies were hand searched. 

 For a study to be included in our review, it had to meet the following inclusion/
exclusion criteria: (1) the study had to be an interventional or observational study; 
case reports, case series, letters, and editorials were excluded; (2) the study had to 
use magnetic resonance imaging to measure neural activity during meditation 
(state), or to measure brain structure of individuals with meditation experience 
versus controls (trait); (3) studies measuring differential responses to stimuli (pain, 
sound, etc.) during meditation versus rest, or in meditators versus non-meditators 
were not included in this review. In instances where studies focused primarily on 
stimulus–response but also included information on activation during meditation, 
pertinent information was extracted from the study and included in our review; 
(4) studies had to be published between 2000 and 2009 (2000 documents the fi rst 
study of this kind); and (5) while subject description was required, there was no 
restriction on the study population. Disagreements between reviewers with regard 
to inclusion/exclusion of individual studies were resolved by consensus. 

 Activation Likelihood Estimation (ALE) meta-analysis was performed using 
GingerALE v1.1 software and the following parameters: a full-width half maximum 
(FWHM) of 10 mm, permutations of 5000, q-value of 0.05, and a minimum cluster 
size of 100 mm 3  (Laird et al.  2005 ). Once the thresholded ALE map was generated 
using GingerALE v1.1, an anatomical underlay (in Talairach space) was downloaded 
and images were generated using Multi-Image Analysis Graphical User Interface 
(Mango) (Kochunov et al.  2002 ) (Lancaster and Martinez Accessed 24 May  2009 ).  

    Results 

 Using the inclusion criteria outlined, a total of 1,116 titles/abstracts were reviewed 
and 1,065 were excluded. From the remaining 51 abstracts, the full articles were 
reviewed in more detail and 13 articles were considered for inclusion. Four 
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studies were excluded from meta- analysis because Montreal Neurologic Institute 
(MNI) coordinates were not reported. This resulted in nine studies eligible for 
meta-analysis, fi ve were studies of brain activation during meditation, and four 
were studies comparing brain structure between meditators and non-meditators 
(see Fig.  1 ).

   Systematic review of the 13 included studies, which used MRI to study meditation/
meditators, revealed that such studies are generally small, ranging in size from 
5 subjects to 44 subjects. Most studies included controls. However, two of the 
studies measuring brain activation during meditation used the non-meditative 
state as the control. The age of participants ranged from 22 years to 71 years 
(mean 34–53 years). Overall, there was a preponderance of males studied. In the 
11 of 13 experiments where both sexes were represented, investigators took care 
to ensure that equal numbers of each sex were included in the experimental and 
control groups. Most participants were right handed. Handedness was matched in 
studies reviewed. The type of meditation practiced and the duration of practice 
varied between studies (2–46 years). While attention was given to meditation 
type and the possible impact that this might have on MRI results, from the pers-
pective of neuroimaging, meaningful subcategories have yet to be delineated and 
meditation type was not considered here (i.e., all meditation types were included 
in meta-analysis). 

1065 TITLES/ABSTRACTS

51 ABSTRACTS reviewed

38 ABSTRACTS

13 ARTICLES reviewed
(See Table 1)

4 ARTICLES 

excluded  because Talairach/MNI 
coordinates were not reported 

9 ARTICLES

included in meta-analysis

5 STUDIES

measured brain activity during meditation
4 STUDIES compared brain structure
of meditators and non-meditators

excluded based on exclusion criteria

excluded based on exclusion criteria

  Fig. 1    Study selection fl ow chart       

 

S.S. Clausen et al.



119

 In addition to the potential covariates listed in Table  1 , inconsistently reported 
covariates include ethnicity/race, and level of education. Very few studies reported on 
the general health of participants and controls. Only 1 out of 13 studies included 
information about medication use. With regard to image acquisition and statistical 
analysis, the majority of studies reviewed included information about scanners and 
software utilized. Only studies which reported statistically signifi cant coordinates 
were included in meta-analysis (see Table  1 ).

       Brain Activation During Meditation 

 Two of the studies reviewed measured brain activation during meditation as com-
pared to rest (Shimomura et al.  2008 ; Lazar et al.  2000 ); these studies revealed 
consistently greater activation in the frontal cortex during meditation. The parietal 
and cingulate cortices were also activated during meditation, but this fi nding was 
less consistent. (Lazar et al.) found additional areas of activation in the midbrain and 
putamen (Lazar et al.  2000 ). 

 Three studies measured the difference in brain activity during meditation between 
meditators and non-meditators. (Lutz et al.  2008 ); (Brefczynski-Lewis et al.  2007 ); 
and (Hölzel et al.  2007 ) found consistently greater activation during meditation in 
meditators versus controls in the frontal, parietal, occipital/temporal cortices and 
hippocampus and, less consistently, greater activation in the cingulate cortex 
and other subcortical regions (Lutz et al.  2008 ; Brefczynski-Lewis et al.  2007 ; 
Holzel et al.  2007 ). These authors infer that activation of specifi c brain areas is 
related to attention and emotional regulation and that the differential activation 
between meditators and non-meditators represents a measurable training effect. 

 Activation Likelihood meta-analysis of studies measuring brain activation 
during meditation revealed the greatest clusters of activity to be in the left superior 
frontal gyrus, left medial frontal gyrus, left middle frontal gyrus, and the left precu-
neus. Areas reported to demonstrate activation in more than one of the individual 
studies but which did not result in signifi cant clusters of activity on ALE include 
the cingulate and insula (see Table  2 , Figs.  2  and  3 ). (See  Appendix 1  for details of 
extracted coordinates.)

         Differences in Brain Structure Between Meditators 
and Controls 

 Pagnoni and Cekic ( 2007 ) found that the total gray matter volume showed a 
marginally signifi cant negative correlation with age in the control group but not the 
meditators. Meditators showed signifi cantly less age-related gray matter volume 
decline in the left putamen than controls (Pagnoni Gand Cekic  2007 ). 
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 Hölzel et al. ( 2008 ) used voxel-based morphometry to measure the gray matter 
concentration in meditators versus non-meditators. Gray matter concentration 
(GMC) was found to be greater in meditators than non-meditators in the right 
hippocampus and the right anterior insula. Concentration in the left inferior temporal 
gyrus showed a trend toward signifi cance. The GMC of the medial orbitofrontal 

  Fig. 2    Mango images 
of ALE activation clusters 
(Table  2 ): brain activation 
during meditation – axial view       

  Fig. 3    Mango images 
of ALE activation clusters 
(Table  2 ): brain activation 
during meditation – sagittal 
view       
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cortex was positively correlated with hours of practice. There was a positive correla-
tion between total hours of training in meditation and mean GMC within the left 
inferior temporal gyrus. This suggests a causal relationship (Holzel et al.  2008 ). 

 Vestergaard-Poulsen et al. ( 2009 ) found greater gray matter density in meditators 
versus controls in the medulla oblongata, left superior frontal gyrus, left inferior 
frontal gyrus, anterior cerebellum, and the left fusiform gyrus. Structural differences 
were also seen in the dorsal medulla gray matter/dorsal motor nucleus of the vagal 
nerve (regions of autonomic respiratory control and vagal tone). There was no cor-
relation between structure and hours of practice (Vestergaard-Poulsen et al.  2009 ). 

 Luders et al. ( 2009 ) reported that there were signifi cantly greater gray matter 
volumes in meditators versus controls in the right orbitofrontal cortex, thalamus, 
posterior superior parietal lobule, and inferior temporal gyrus as well as the right 
and left paracentral lobule. Signifi cantly larger hippocampal volumes were also 
seen. Global cerebral measurements were the same for meditators and controls. 
Type of meditation practiced had no impact on results. Number of years practiced 
did not correlate with GM volume (Luders et al.  2009 ). 

 In summary, among studies measuring differences in brain structure between 
meditators and controls, differences are noted most frequently in the frontal and 
temporal cortices as well as subcortical regions including the hippocampus, thal-
amus, brainstem, and cerebellum. 

 ALE meta-analysis of studies measuring the difference between meditators and 
non-meditators revealed the greatest cluster to be in the left inferior temporal gyrus. 
The second greatest cluster was found in the brainstem (noted visually) but fell 
outside of the normalized brain used here. Multiple other areas of differential 
cluster size were found, but these were much smaller than the two largest clusters 
(see Figs.  4  and  5 , Table  3 ). (See  Appendix 2  for details of extracted coordinates.)

  Fig. 4    Mango images of 
ALE volume clusters 
(Table  3 ): differences in brain 
structure between meditators 
and controls – axial view       
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         Discussion 

 Neuroplasticity refers to the ability of the nervous system to adapt to internal 
and external stimuli. Magnetic resonance imaging allows assessment of meditation- 
associated brain activity, differential brain activation in meditators versus non- 
meditator controls (a training effect), and subtle in vivo structural differences 
between meditators and controls. 

 In the studies of brain activation reviewed here, fMRI demonstrates that 
meditation is associated with activation in a variety of areas, most consistently the 
frontal and parietal cortices, and the hippocampus. Meta-analysis revealed the most 
signifi cant clusters of brain activation during meditation to be in the left frontal and 
parietal cortices. This result is consistent with the individual studies. Authors of the 
studies reviewed here speculate that meditation is associated with a training effect 
and that activation in reported areas is associated with the cognitive tasks required 
during meditation: attention/focus, management of discursive thoughts, and emo-
tional regulation. 

 Four studies (130 subjects’ total) measured structural differences in the brains 
of meditators and controls (Vestergaard-Poulsen et al.  2009 ; Holzel et al.  2008 ; 
Luders et al.  2009 ; Pagnoni and Cekic  2007 ). These studies found greater volumes 
of cortical, hippocampal, and subcortical gray matter in meditators as compared 
to controls. Specifi c structural differences varied between studies. Meta-analysis 
appeared to adequately summarize individual study fi ndings and demonstrated the 
largest structural difference to be in the inferior temporal gyrus. 

  Fig. 5    Mango images of 
ALE volume clusters 
(Table  3 ): differences in brain 
structure between meditators 
and controls – sagittal view       
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 In several domains, intensive training has been found to increase gray matter in 
regions relevant to a learned task – increased gray matter in the posterior intraparietal 
sulcus (known to be important perceptual-motor coordination and visual attention) 
in jugglers, for example. In the current analysis, regional activation during medita-
tion (most prominent in the frontal cortex) did not predict structural differences 
between meditators and controls (most prominent in the inferior temporal gyrus) 
(see Figs.  6  and  7 ).

    There are several potential reasons for failure of meditation-associated brain 
activity to predict region-specifi c structural differences. First, the exact relationship 
between neural activity and the BOLD signal has yet to be elucidated. Limits in 
knowledge of precisely what neuronal activity (i.e., excitation or inhibition) is 
refl ected by the hemodynamically-dependent BOLD signal limits the degree to 
which inferences can be drawn from its measurement. Second, as an extension of 
this principle, the quantity of information processing by the brain does not always 
correlate with metabolic activity. Task practice can result in increased performance 
effi ciency and simultaneous decrease in brain activity as measured by fMRI. This 
results in confusion as to how to interpret fMRI results. For example, in the current 
review Brefcyznski-Lewis, et al. found that meditators with more hours of practice 
showed less activation than meditators with fewer hours of practice. They attribute 
this to a “…quieter mental state, such that tasks…become more effortless” 
(Brefczynski-Lewis et al.  2007 ). On the other hand, Short, et al. found that long- 
term meditators demonstrated more activity in attention-related brain structures 
than short-term meditators and interpreted this to refl ect greater expertise in meditation 
(Short et al.  2007 ). Thus, opposite changes in brain activation have been interpreted 
as refl ecting the same thing – greater task profi ciency. Until the relationship between 

  Fig. 6    Structural differences 
between meditators and 
controls: representative 
volume clusters (Inferior 
Temporal Lobe, Cerebellum, 
and Thalamus)       

  Fig. 7    Brain activity during 
meditation: representative 
activity cluster ( Left Frontal 
Region )       
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brain activity and cognitive processes is better defi ned, interpreting the cognitive 
processes represented by fMRI-based brain activity will remain obscure. Third, 
results from fMRI studies of meditation potentially refl ect experimental design 
more than the cognitive process of meditation itself. Specifi cally, the switching of 
attention necessary with the boxcar design used in these studies could be as respon-
sible for activity in attention-related brain structures as meditation itself. Fourth, 
neuroscience has yet to fully characterize neuroplasticity at the cellular level. Some 
brain regions and cell types may respond to training with region specifi c change in 
volume while others do not. Fifth, it is also possible that neuroplasticity associated 
with meditation is not related to a region-specifi c training effect, but rather to a 
generally healthier physical environment created by another meditation related 
factor such as down-regulation of the hypothalamic-pituitary-adrenal (HPA) axis. 
The fi ndings of Pagnoni et al., that total gray matter volume showed a negative 
correlation with age in controls but not in mediators, supports this notion. Finally, 
it is important to remember that meditation is a psychological construct. It can be 
diffi cult to operationalize and exists potentially without a defi nable physical locus 
or network of loci. Whether or not such complicated thought processes can be 
characterized by localized brain changes has yet to be determined. 

 This study includes a number of limitations. First, the total number of studies 
analyzed here is small. Additional data from future experiments has the potential to 
signifi cantly impact these results. Second, while ALE meta-analysis is appropriate 
for evaluation of fMRI studies measuring brain activation and MRI based structural 
studies separately, there is no precedence in the literature for comparing results 
from different study subtypes. This practice should be considered speculative at this 
time. Third, meta-analysis depends on the quality and reporting of constituent 
studies. Studies evaluated here were inconsistent in reporting potentially important 
covariates such as general health, and medication use. 

 The notion that meditation could train the brain in such positive mental attributes 
as attentiveness, self-regulation, and emotional descrimination and that there 
attributes could be instantiated structurally has profound implications that warrant 
further exploration. The study of meditation-associated neuroplasticity would be 
moved forward most expediently by performing a randomized controlled trial of par-
ticipants before and after introduction of a meditation program. Recent data indicat-
ing shorter usage dependent time-scales for structural change makes such studies 
more feasible than previously recognized. Simultaneous collection of neurophysi-
ological data including measures of attention and emotional regulation would 
help to corroborate or refute conclusions drawn from neuroimaging studies, and 
avoid the need (and trap) of reverse inference. While the authors of the studies 
reviewed here focus on the cognitive process of attention and emotional regulation 
during meditation, surprisingly little attention is paid to brain activity related to the 
hypothalamic-pituitary- adrenal (HPA) axis and relaxation during meditation. 
Building on the neurophysiological model of the HPA axis proposed by (Newberg 
et al.  2003 ) would help to identify relevant brain structures and allow correlation of 
neuroimaging and hormonal test results (Newberg and Iverson  2003 ). Improved 
modeling would also help to determine whether possible meditation-mediated neu-
roplasticity is related to a general improvement in health or to activation-specifi c 
stimuli. 
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 In conclusion, training in some domains leads to measurable structural plasticity 
in the brain. Previous authors have suggested that meditation is a form of mental 
training which is associated with region specifi c structural changes. While it was 
theorized that studies measuring brain activation during meditation would predict 
region-specifi c neuroplasticity, fi ndings here refute this hypothesis. This may have 
more to do with methodology than the refutability of the hypothesis itself. The notion 
that mental practices can enhance neuroplasticity warrants further investigation. 
Such exploration promises to suggest new ways of training the brain and promoting 
its longevity. And, it may resurrect some old methods along the way.     
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      Appendix 1 Extracted Coordinates: Brain Activation During 
Meditation 

 Author  Year  Hemisphere  Anatomic Region  x  y  z  Z max  t  p value 

 Shimomura 
et al. 

  2008   Left  Superior frontal gyrus  0  5  62  4.71  <0.05 
 Left  Superior frontal gyrus  −8  1  63  3.89  <0.05 
 Left  Superior frontal gyrus  −4  −8  67  3.41  <0.05 
 Left  Superior frontal gyrus  −2  6  51  4.14  <0.05 
 Left  Medial frontal gyrus  −2  14  49  4.56  <0.05 
 Left  Medial frontal gyrus  0  27  41  3.82  <0.05 
 Left  Middle frontal gyrus  −44  14  42  5.2  <0.05 
 Left  Middle frontal gyrus  −55  19  29  4.05  <0.05 
 Left  Middle frontal gyrus  −50  6  44  3.49  <0.05 
 Right  Supramarginal gyrus  51  −53  36  4.95  <0.05 
 Right  Supramarginal gyrus  61  −43  33  4.12  <0.05 
 Right  Angular gyrus  44  −61  33  4.14  <0.05 
 Right  Medial frontal gyrus  2  14  47  4.59  <0.05 
 Left  Inferior frontal gyrus  −32  35  7  4.11  <0.05 
 Left  Inferior frontal gyrus  −44  43  −2  3.59  <0.05 
 Left  Inferior frontal gyrus  −35  24  6  3.58  <0.05 
 Left  Middle frontal gyrus  −40  12  51  3.82  <0.05 
 Left  Middle frontal gyrus  −32  12  55  3.72  <0.05 
 Left  Middle frontal gyrus  −28  5  55  3.61  <0.05 

(continued)
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 Author  Year  Hemisphere  Anatomic Region  x  y  z  Z max  t  p value 

 Brefczynski- 
Lewis et al. 

  2007   Left  Middle frontal gyrus/
Inferior frontal gyrus 

 −49  29  19  3.2  <0.005 

 Right  Superior frontal gyrus  31  42  31  2.4  <0.05 
 Left  Middle frontal gyrus/

dorsal lateral 
prefrontal cortex 

 −21  6  50  2.5  <0.05 

 Left  Rectal gyrus  −0.5  43  −26  3.4  <0.005 
 Left  Precentral, dorsal 

lateral prefrontal 
cortex 

 −34  −2  36  3  <0.01 

 Left  Intraparietal sulcus, 
superior parietal, 
supramarginal 
gyrus 

 −24  −61  46  3.2  <0.005 

 Right  Superior parietal  14  −62  54  3.8  <0.005 
 Right  Cuneus  22  −85  11  4  <0.005 
 Left  Middle temporal 

gyrus, inferior 
frontal gyrus 

 −38  −7  −26  5.1  <0.005 

 Right  Middle temporal gyrus  54  −12  −8  3.2  <0.005 
 Fusiform  −42  −55  −16  3.5  <0.005 

 Left  Putamen  −30  −20  3  2.8  <0.01 
 Right  Lentiform, 

parahippocampus 
 29  −42  11  2.9  <0.01 

 Cerebellum, declive, 
culmen 

 −4  −56  −14  3.3  <0.005 

 Left  Cerebellar tonsil  −22  −39  −40  3.3  <0.005 
 Left  Anterior middle frontal 

gyrus 
 −26  43  7  −3.17  <0.01 

 Hölzel et al.   2007   Left  Anterior cingulate 
cortex 

 −12  42  12  5.11  0.002 

 Right  Anterior cingulate 
cortex 

 9  48  9  3.97  0.025 

 Left  Dorsal medial 
prefrontal cortex 

 −12  45  15  4.48  0.017 

 Left  Dorsal medial 
prefrontal cortex 

 0  48  39  4.2  0.031 

 Right  Dorsal medial 
prefrontal cortex 

 6  51  3  4.36  0.017 

 Right  Dorsal medial 
prefrontal cortex 

 3  48  39  4.1  0.029 

 Left  Inferior temporal  −51  −3  −42  13.43  0.000 
 Left  Inferior orbital frontal  −45  36  −21  8.26  0.000 
 Right  Cerebellum  36  −84  −42  7.98  0.000 
 Right  Rectus  15  21  −21  7.92  0.000 
 Left  Cerebellum  −24  −93  −36  7.73  0.000 
 Left  Superior medial frontal  −9  63  6  7.45  0.000 

(continued)

(continued)
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 Author  Year  Hemisphere  Anatomic Region  x  y  z  Z max  t  p value 

 Lazar et al.   2000   Anterior cingulum  6  33  0  <0.001 
 Basal ganglia

(putamen) 
 28  −15  −6  <0.001 

 Midbrain  −15  −15  −15  <0.001 
 Midbrain  0  −12  −9  <0.001 
 Parahippocampal 

gyrus 
 −25  −24  −15  <0.001 

 Superior frontal gyrus  −6  24  50  <0.001 
 Middle frontal gyrus  −40  30  37  <0.001 
 Medial frontal gyrus  12  48  9  <0.001 
 Parietal lobule  −21  −48  53  <0.001 
 Superior parietal 

lobule 
 −21  −63  53  <0.001 

 Superior parietal 
lobule 

 −31  −57  53  <0.001 

 Superior parietal 
lobule 

 −28  −54  43  <0.001 

 Superior/inferior 
parietal lobule 

 40  −60  46  <0.001 

 Inferior parietal lobule  −34  −36  43  <0.001 
 Superior temporal 

gyrus 
 59  −60  28  <0.001 

 Middle temporal gyrus  59  −57  3  <0.001 
 Parahippocampal 

gyrus 
 −28  −21  −12  <0.001 

 Precentral gyrus  46  −12  53  <0.001 
 Postcentral gyrus  −25  −39  62  <0.001 
 Paracentral lobule  −6  −33  65  <0.001 

 Lutz et al.   2008   L/R  Precuneus  −5  −55  52  5.8  <0.0005 
 Right  Supramarginal gyrus  52  −43  37  6.8  <0.0005 
 L/R  Inferior parietal lobule  46  −40  47  6.1  <0.0005 
 L/R  Anterior insula  37  15  1  4.8  <0.0005 
 L/R  Superior temporal 

sulcus 
 54  −38  14  5.7  <0.0005 

 L/R  Superior temporal 
gyrus 

 54  5  −7  5.2  <0.0005 

 Right  Superior parietal 
lobule 

 34  −60  46  6.1  <0.0005 

 L/R  Posterior cingulate 
gyrus 

 6  −40  40  5.5  <0.0005 

 Right  Middle temporal gyrus  58  −47  −3  6.4  <0.0005 
 L/R  Parahippocampus  12  −39  4  5.3  <0.0005 
 L/R  Fusiform gyrus  48  −38  −17  4.93  <0.0005 
 L/R  Cerebellum  16  −48  −12  6.1  <0.0005 
 Right  Anterior cingulate 

gyrus 
 5  24  37  4.1  <0.005 

 Right  Medial frontal gyrus  9  6  42  4.1  <0.005 
 Right  Mid frontal gyrus  22  9  58  3.4  <0.005 
 L/R  Brainstem  3  −22  −6 

(continued)
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    Abstract     Defi ning meditation in order to conduct meditation research turns out to 
be close to impossible. This is, amongst others, related to the fact that the Western 
term “meditation” entails a wide range of different practices. From this perspective 
it does not make sense to use the term meditation or to perform research on such a 
generic concept without any further descriptions. So far contemplative science has 
taken a pragmatic approach towards this problem, mainly by referencing to certain 
spiritual traditions. More detailed descriptions of meditation practices are diffi cult 
to obtain since meditation is mainly about fi rst person experiences and these experi-
ences cannot be shared adequately. We try to overcome this problem here by developing 
a four dimensional modular descriptive system of meditation which draws only 
on behavioral and mental concepts of western psychology with the four dimensions 
(i) attention regulation, (ii) motivation (iii) attitude and (iv) practical context.  

        Introduction: What Is Meditation? 

 The practice of meditation has overcome the reputation of being a strange spiritual 
technique related to sitting around and doing nothing mainly conducted by outsiders 
interested in altered states of consciousness. Nowadays meditation is more and 
more considered also a secular technique for achieving goals, benefi ts and virtues 
needed in our society and in our personal lives. And both, this practice and the 
related benefi ts fi nd more and more acceptance in the public. Thus, meditation and 
mindfulness-based approaches are applied in many different contexts such as in 
clinical contexts or education. 

      Opening Up Meditation for Science: 
The Development of a Meditation 
Classifi cation System 
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 This change in perspective is driven, amongst others, by the results of many 
scientifi c studies on meditation and its effects. Science is one of the most dominant 
practices of our culture to provide meaning and value for our modern society. 
Meditation came to the West through different paths (see e.g. Nattier  1995  for an 
account on Buddhist paths to the West) but the ones that are mainly responsible for the 
start of the scientifi c inquiry are mainly related to the cultural changes in the 1960s 
with the Vietnam war and the hippie movement (see Schmidt  2011  for more details). 
This resulted in a fi rst wave of meditation research in the 1970s which then declined 
in the 1980s. The second wave followed in the 1990s and was initiated by multiple 
forces. One was the rise of neuroscience through more developed techniques revealing 
new insights into the brain and brain processes. The other being that Western 
sciences fi nally acknowledged consciousness as a serious topic for scientifi c 
inquiry. A third important force was the development of the Mind and Life Dialogues 
by Adam Engle and Francisco Varela with the Dalai Lama in the late 1980s. Interestingly, 
meditation practices coming from our western Christian contexts, e.g. out of the 
Christian mystical tradition or the exercises of Saint Ignatius of Loyola practiced in the 
Jesuit tradition, had hardly any infl uence on the scientifi c inquiry of meditation so far. 

 The Western scientifi c approach to any topic of inquiry requires a clear defi nition 
of the object to be investigated. Such a definition has the function to enable 
communication among scientists, i.e. to ensure that everybody is speaking about 
the same object, construct or concept. But it also has the function to differentiate the 
object or concept from similar objects and concepts. So the question is, whether 
there is a clear cut and well-known and accepted defi nition of what  meditation  is, at 
least within the context of scientifi c inquiry? And the answer is no. So far most of 
the research is based on a pragmatic approach. A person who reports that s/he has 
had meditation experience for several years is considered a meditator. Often the 
tradition of that meditation technique is recorded and subsequently reported in 
the respective publication. Alternatively, novices to meditation are taught certain 
meditation techniques over a certain time period and then the techniques are named 
and described in the according scientifi c report. 

 On the other hand all researchers active in the fi eld are well aware that there is a 
multitude of different meditation approaches and techniques, and many of them are 
subject to scientifi c inquiry. The questions arising here are: can we consider them to 
be the same? Can we compare them? Can we even differentiate them? Where is the 
borderline for considering a certain practice still meditation? What about dancing 
meditation or body oriented techniques like Hatha Yoga or Tai Chi? The current 
pragmatic approach to summarize a large variety of techniques under the word 
meditation would be, according to Lutz et al. ( 2008 ), similar to using the generic 
word sports and thus implying that all kinds of sport are more or less the same. 

 The problem of this approach is obvious. The more we understand about the 
differential effects of many different approaches to the mind the more we see the 
limitation of the pragmatic term meditation (Awasthi  2013 ). Before I will suggest 
a new approach to deal with this problem I will give a short overview about other 
approaches to defi ne and conceptualize meditation. These are differentiated in 
 classical eastern and modern western concepts.  
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    What Is Meditation in the Ancient Eastern Traditions? 

 Interestingly there is no single term for ‘meditation’ in the Eastern traditions but 
rather a loosely connected array of notions. In the  Śvetāśvatara Upanishads  (after 
500 BCE) the three terms of  asana  (sitting),  pratyāhāra  (withdrawl of the senses) 
and  prānāyāma  (breath restraint), were used, and this already demonstrates that 
single mental techniques were more in the foreground than an overarching concept 
as we would expect. Later Upanishads such as the  Maitri  taps the term  dhyāna  
(roughly meditation),  dhāranā  (concentration) and  samādhi  (absorption). The later 
Yoga Sutras uses  dhyāna , which comes closest to our western notion of  meditation . 
Early Buddhist texts use  bhāvanā  (mental development or contemplation) and 
 jhāna  (from  dhyāna ; which becomes the stages of absorption). Also from the term 
 dhyāna  comes the Chinese term  ch’an  and then subsequently the Japanese  Zen . 
In the Tibetan Buddhist tradition the Tibetan word  sgom  is used in order to describe 
meditation. A direct translation of this term would be  to familiarize . This translation 
nicely demonstrates the view that meditation is a procedure in which one trains the 
mind in certain attitudes, states and ways of being in order to have these benefi cial 
states also available outside the formal meditation practice. 

 Alexander Berzin ( 2009 ) a scholar in Tibetan Buddhism offers a nice defi nition 
of meditation as:

  The repeated practice of generating and focusing on a benefi cial state of mind in order to 
build it up as a habit. 

       How Is Meditation Defi ned in the Western Scientifi c Context? 

 Based on the above analysis that there is no unique word in the Ancient Eastern 
scriptures for what Westerners mean when they talk about meditation, it is no 
surprise to see that the term meditation itself is also of Western origin. It derives 
from the Latin  meditari  ‘to consider’ or ‘to think over’ and was used in the Middle 
Ages to describe the continuous mental dwelling on a spiritual or other topic, and 
later a discourse about a certain subject. Famous examples are Saint Augustines 
 Soliloquii  or  Talks with Oneself  and Descartes’  Meditationes de prima philosophia . 
The relationship to our modern understanding may derive from the fact that such a 
mental dwelling often was done in solitude. 

 With respect to modern approaches to defi ne meditation operationally for the use 
of scientifi c studies we can fi nd several approaches. Among the many suggestions 
there are also two proposals for sets of criteria in order to call a technique “meditation”. 
Cardoso et al. ( 2004 , p. 59) call a practice meditation if it

  Utilizes (1) a specifi c technique (clearly defi ned), involving (2) muscle relaxation 
somewhere during the process and (3) “logic relaxation”: a necessarily (4) self-induced 
state, using a (5) “self-focus” skill (coined “anchor”). 1  

1   The use of the term ‘logic relaxation’ here refers to a practice without analyzing, judging or 
expecting anything from the process. 
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   One can immediately see the problems resulting in such a list of criteria. For 
instance what about a meditation induction by a teacher or coming from a CD? And 
has meditation necessarily to be linked to muscle relaxation? A Canadian group 
published in 2007 a large health technology assessment report on meditation based 
interventions (Ospina et al.  2007 ). In order to have inclusion and exclusion criteria 
for that report they defi ned a set of ‘demarcation criteria’ for meditation in a Delphi- 
process with experts (   Bond et al.  2009 ). These iterative expert interviews resulted 
in three essential criteria: (1) a defi ned technique, (2) logic relaxation, (3) a self- 
induced state/mode, as well as fi ve important but not essential criteria: (4) involving 
a state of psychophysical relaxation somewhere in the process, (5) using a self- focus 
skill or anchor, (6) involving an altered state/mode of consciousness, mystic experience, 
enlightenment or suspension of logical thought processes, (7) in a religious/
spiritual/philosophical context, (8) involving an experience of mental silence. Also 
with these criteria problems regarding specifi city will come up. The three essential 
criteria would also apply if somebody plays the guitar in a relaxed mood just for 
her private pleasure or if somebody jogs. Also with all these criteria I see some 
conceptual mixing up of the intentions of the meditation and potential results of it. 
E.g. some of the additional mystical experience or mental silence may be the conse-
quence of meditation but they are not necessary conditions in order to call a practice 
meditation. A third defi nition by Jaseja ( 2009 , p. 483) I would like to mention 
tries to conceptualize meditation solely on a neuroscientifi c account, i.e. exclusively 
from a third person perspective:

  …a complex neural practice that induces changes in neurophysiology and neurochemistry 
of brain resulting in altered neurocognition and behavior in the practitioner. 

   The shortcoming of such a defi nition is obvious and demonstrates the general 
problems of a third person approach towards mental techniques relating to inner 
experience. Here also the intended consequences of the practice are already included 
and again the defi nition does not fulfi ll the criteria of specifi city. Getting deliberately 
drunk would comply with this defi nition as well. 

 One of the most cited defi nitions of meditation was made by Dean Shapiro in 
1982 and refers especially to the process of attention regulation within meditation. 
We will come back to that defi nition in the following paragraph where it will be 
used as a minimal description for the development of a more refi ned meditation 
classifi cation system. 

 Overall it can be seen that it is almost impossible to draw a straight ‘demarcation’ 
line which separates the practice of meditation from other techniques. And with 
such a wide scope of different approaches included it may not even make sense to 
do so. Let’s think again about Lutz’s et al. ( 2008 ) analogy with sports. Does it make 
sense to defi ne sports in order to study rowing or playing chess? Certainly not. With 
a growing body of empirical research regarding meditation we see more and more 
that different meditative approaches lead to different effects. So what is more needed 
than a defi nition is a way to differentiate and describe different meditative approaches. 

 If we look how researchers approach this topic, we see again a pragmatic solution. 
Often scientists just name the respective traditions in which their participants were 
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trained or which they applied as an intervention in their studies. The description of 
these respective meditation techniques then refer mostly to the concepts of the 
context they were taken from. If those are spiritual then references to this spiritual 
system are made, but often (as e.g. in the program mindfulness-based stress reduction, 
MBSR) these techniques are secularized and then just the techniques which 
were taught in the course are shortly described. In the end it all looks similar but in 
fact we hardly know, whether meditators participating in one study have used 
similar or rather different techniques to those in other studies. A good example is 
the narrative review on morphometric studies comparing the brain structures of 
experienced meditators with non-meditating controls by Ott et al. ( 2011 ). At that 
time the authors found fi ve such publications which studied  Insight Meditation, 
Zen, Vipassanā, Tibetan Buddhist Meditation,  or  Zazen, Vipassanā, Samatha and 
others . Overall differences between meditators and non-meditators were found in 
seven different brain structures, but in no case more than two studies reported the 
same structure. Four structures were only reported by one study. The interesting 
question here is where do these differences come from? Can they be tracked to 
specifi c tasks and practices within these different meditation techniques? 

 In order to approach such questions in more detail it seems advisable not to insist 
on a defi nition which separates meditation from other practices but rather to develop 
a system to describe in detail what a certain practice entails. Important here seems 
to be that we no longer draw on notions and descriptions stemming from spiritual 
traditions. If a meditation practice is described as  Vipassana  or  Zazen  we do not 
know what exactly the meditators have done during the meditation session until 
we have ourselves a deep understanding and practice of the respective tradition. 
Furthermore, there are often also differences in practices within a certain tradition. 
For example the description  Tibetan Buddhist Meditation  encompasses a multitude 
of different meditative approaches with a wide range including even unusual 
techniques such as analytical meditation. Often the ways these techniques are taught 
is also dependent on the respective teacher and we cannot assume that everybody 
trained in any of these techniques is exactly practicing the same from a (neuro-)
scientifi c point of view. 

 Moreover, we cannot even assume that all meditators taught by a certain teacher 
in a certain meditation technique are practicing the same. The practice of these 
students may vary in relation to their personal abilities and capacities, their under-
standing of the method taught and will also relate to the individual learning history 
of each person. In a qualitative study we have interviewed several participants of 
an MBSR course held by the same teacher. One aspect of that investigation was 
how each of the participants understood the concept of  mindfulness . We could fi nd 
a wide range of different conceptualizations and understandings. Interestingly, 
many aspects of these individual concepts could be meaningfully interpreted when 
the individual biography and background (job, family situation, life situation etc.) 
was taken into account (Fattah  2009 ). What can be seen from this example is that 
learning always means to connect something new with something existing (novelty 
and confi rmation) and thus is different for every person.  
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    A Classifi cation System for Meditation 

 Based on the above considerations I suggest developing a meditation classifi cation 
system. The goal of this approach is to be able to describe a given meditation practice 
in purely descriptive terms. These terms should reference behavioral descriptions 
(what is the person actually  doing ?) in a wider sense and this will also include 
mental ‘activities’. The reference frame for these descriptions should be the Western 
scientifi c context, more specifi cally the fi eld of psychology. This means in turn that 
references to traditional philosophical or spiritual systems and the respective terms 
should be avoided. This orientation towards western psychology does not imply any 
hierarchy between different contexts or philosophical systems. It just expresses 
that contemplative science is conducted within a context and reference frame of the 
western scientifi c paradigm. Thus, it should be possible to describe the object of 
inquiry adequately and comprehensively within this reference frame. 

 If we imagine a person being in meditation and we want to describe the situation 
as sketched above, it is obvious that there are different classes of description. A good 
starting point is the already mentioned statement by D. H. Shapiro ( 1982 , p. 268) 
which describes the activity of meditation as follows:

  Meditation refers to a family of techniques which have in common a conscious attempt 
to focus attention in a non-analytical way, and an attempt not to dwell on discursive, 
ruminating thought. 

   The core aspect of this description (next to the wise use of the word ‘attempt’) is 
the conscious approach towards attention. The expression to  focus  attention may 
be too limiting and the term  attention regulation  might be more appropriate here 
(see e.g. Bishop et al.  2004 ), since not all forms of meditation rely on focused attention. 
So one class of descriptors that needs to be addressed is how the meditator deals 
with or regulates his or her attention during the meditation. 

 Another important class is the question why is the person doing this? What is his 
or her  motivation  to engage in this particular practice? It was shown elsewhere that 
the motivation to practice meditation is a crucial aspect of the practice itself (Schmidt 
 2011 ; Shapiro et al.  2006 ; Walsh and Shapiro  2006 ) which in turn determines many 
other aspects of this process such as experience or outcome (Shapiro  1992 ). So the 
second category of description has to describe the  motivational component of the 
meditation practice . Slightly related to this aspect is the category of  attitude . This 
aspect is also addressed in the approaches to conceptualize mindfulness in terms 
of western psychology by Bishop et al. ( 2004 ), Shapiro et al. ( 2006 ), and Shapiro 
and Schwartz ( 1999 ). By attitude we mean a certain mental stance a person is adopting 
during his or her meditation practice. Examples are openness, curiosity or warm- 
heartedness. A fourth category refers to the  context of the meditation  situation. Is the 
person sitting, lying or walking? Are there external instructions? From a teacher or 
prerecorded? Is the meditation performed in a group or by the person him- or 
herself? These seem to be trivial aspects regarding the inner experience but should 
be nevertheless considered since these context variables are known to limit or to 
enable certain processes or experiences. 
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 Thus, overall we can identify the following four categories of description: 
 Attention regulation, motivation, attitude  and  practical context . This list is not 
necessarily complete and I consider it necessary for a good descriptive system 
that it is open to adaptations as well. This might be necessary whenever some 
meditation approach is raising aspects which cannot be covered by the above 
mentioned categories. 

    Attention Regulation 

 Attention regulation with respect to meditation can be assessed from a fi rst person 
perspective as well as from a third person perspective, since there is a multitude of 
methods to assess attentional performance and capacities. But for the development 
of a classifi cation system it will be necessary to address the fi rst person perspective 
which can only be experienced and reported by the meditator herself. 

 The most frequently addressed modes of attention regulation refer to the differ-
ences in the Buddhist approaches of  Samādhi  and  Vipassanā . Samādhi stands for a 
meditation technique with a very narrow and highly selective focus of attention. 
Here, the meditator should only attend to the object of meditation and try not to get 
distracted. This procedure is mostly practiced in order to calm the mind (quiescence), 
and allows, if practiced regularly, to reach deep states of consciousness (Shankman 
 2008 ; Solé-Leris  1986 ; Wallace  2006 ). Vipassanā on the other stands for ‘insight’ 
and is often also translated as ‘Insight Meditation’. Here the meditator should 
observe the nature of all phenomena coming into his or her mental space, with the 
overarching aim of receiving insights into the ‘true nature’ 2  of these phenomena. 
So, in contrast to Samādhi there is no such thing as distraction in Vipassanā. Rather 
the idea is to be aware of every phenomenon coming into the focus of attention and 
to observe it with detachment. In order not to get carried away, usually an anchor or 
object, for instance the breath, is used: The meditator can return to this anchor 
whenever s/he notices that his or her mind was wandering. This form of attention 
regulation with a wider focus can be practiced within a certain phenomenal area, 
e.g. with emotions, thoughts, or bodily sensations (e.g. in the body-scan). But in its 
most extreme form it can be applied to all phenomenal realms at once (sometimes 
called ‘choiceless awareness’). In a more secular terminology these two different 
ways of paying attention within meditation are often also described as  concentrative  
and as  mindfulness meditation  (Dunn et al.  1999 ; Kornfi eld  1993 ; Shapiro  1982 ; 
Valentine and Sweet  1999 ). An even more descriptive terminology for the use of 
contemplative science was suggested by Lutz et al. ( 2008 ) with the terms  focused 
attention  and  open monitoring . The conceptualization of these terms is slightly 
different and is not discussed here in detail. However, this often reported dichotomy 

2   See the chapter of Edge (this volume) for a refi ned discussion of the epistemological status of 
such an assertion. 
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between two major attentional strategies is somewhat misleading, since it implies 
that they are completely different and independent. But the opposite is true. 

 An unfocused attention to all mental or other content, such as in  Vipassanā  
meditation, presupposes the capacity to focus, else mindfulness is lost quickly. 
In that sense mindfulness presupposes focused attention. In the same sense, 
attention- focusing meditation techniques also foster mindfulness, as the capacity to 
stay present generalizes ideally to all events and situations. 

 Furthermore, in a three dimensional descriptive model of consciousness Walach 
( 2011 ) also uses the dimension concentration vs. expansion. He demonstrates 
that states of deep concentration and quiescence have also a quality of expansion 
and argues that such states can be reached via both strategies – those of expanding 
and those of concentrating the mind. This makes clear that we need a more refi ned 
description of attention regulation processes in order to arrive at the above men-
tioned aim. 

 Here is a fresh start. The most predominant feature of attention regulation every 
meditator is well aware of is that attention lapses. Attention is sometimes described 
as a semi-automatic process. While we are able to direct it willfully to a focus of our 
choice we don’t have full control about our attention. For an untrained person the 
process of attention regulation cannot be maintained over time. The most basic level 
of assessment regarding attention regulation is whether the meditator is currently 
willfully regulating her attention to a focus or whether the attention has lapsed and 
is driven by more autonomous and unregulated processes. Wendy Hasenkamp 
(this volume but see also Hasenkamp and Barsalou  2012 ; Hasenkamp et al.  2012 ) 
has conceptualized the cyclic process of attention regulation during a meditation 
with fi xed focus into the four stages (a)  focus  (b)  mind wandering  (lapsed attention), 
(c)  aware  of the moment the meditator realizes that he or she has lost focus, and 
(d)  shift,  meaning the process of shifting the attention back to the selected task or 
focus. Based on this model she can differentiate neural correlates for each of these 
four stages (Hasenkamp, this volume). The major diffi culty of this approach is that 
we are by defi nition not aware of stage (b) and also not of the shift from stage (a) to 
(b). In many studies participants are asked to press a button whenever they became 
aware of mind wandering or lapsed attention and shift their attention back (stage c 
and d) (Burg and Michalak  2011 ; Schmidt  2012 ; Hinterberger this volume; see 
also Mrazek et al. this volume for methods of the assessment of mind wandering). 
Such measures are somewhat conclusive especially if the meditator is prompted 
from time to time and asked whether her attention in this specifi c moment was 
distracted or not as Burg and Michalak ( 2011 ) do. However, if a meditator only 
presses the button once during a 20 min meditation session this could be an indica-
tor of a well- focused mind or the product of 20 min of unwanted mind-wandering 
with just one short moment of awareness. Furthermore it could be shown that the 
individual threshold when exactly to press the button can vary in different cultural 
contexts (Schmidt  2012 ). 

 Once a basic attentional stability can be maintained as a prerequisite for a deeper 
meditation practice more dimensions of attention regulation are at hand. These may 
be the object or focus of attention, the width of the attentional focus, the stability of 
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attention, the mode to deal with distractions, the mental faculty in which attention 
regulation takes place and whether the attention focus changes during that 
respective meditation practice (or stays the same). We have developed a detailed 
questionnaire for the retrospective assessment of these dimension immediately at 
the end of a given meditation session. The development of this scale took place in 
an iterative process. At the beginning we conducted several expert interviews 
regarding this topic (B. Alan Wallace, Fred v. Allmen, Jonathan Shear) which 
were recorded and served as a basis to construct a fi rst questionnaire. Next, this 
questionnaire was fi lled in by several meditators from different traditions which 
gave us extensive feedback. After several discussions of this feedback within our 
team we developed an improved version of the questionnaire and this procedure was 
continued several times. In the fi nal version we assess the following dimensions 
with 12 questions.

•     Attitude  (item 1 and 2). Here the meditator is asked whether at the beginning 
of the session she is intentionally getting aware of an initial attitude (item 1) and 
whether she is intentionally adopting a certain attitude (item 2). Answer format 
for both items yes – no.  

•    Mental Faculty  (item 3) Here the mediator is asked whether the practiced 
meditation technique is predominantly within a certain mental faculty (multiple 
choice: emotional, cognitive, body-oriented, visualization, memories, others 
(please name)).  

•    Object of meditation  (item 4). Here the meditator is asked whether she chooses a 
central object for her meditation (multiple choice: yes (one central object), yes 
(several objects), no). Furthermore several objects are offered (multiple choice, 
multiple answers possible: breath, body or body sensations, object of the external 
world, visualization (of an object), mantra, koan, sound, other (please name)).  

•    Breath  (item 5). If ‘breath’ in item 4 was chosen the meditator is asked to indicate 
where exactly the focus on the breath is taken (multiple choice: nostrils, tip of the 
nose, upper lip, breast, belly, the whole area were the breath can be felt).  

•    Breath regulation  (item 6). The meditator is asked whether she is regulating her 
breath during the session (VAS, anchors no regulation, strong regulation).  

•    Maintaining the same focus  (item 7). Here the meditator is asked whether she 
stays with the same focus of attention during the whole session (yes – no).  

•    Width of attention focus  (item 8). Here a short explanatory text on what is meant 
by width of attention focus is presented (two sentences). Then the meditator is 
asked on the width of the predominant focus (VAS, anchors narrowest possible 
focus – widest possible focus). In the second question the meditator is asked 
to indicate on the same VAS an area in which she varies her focus, if she does so 
intentionally during her meditation.  

•    Stability of attention  (item 9). Here the meditator is asked for the ability to keep 
the attention stable on the chosen focus (VAS, anchors no all – very good).  

•    Effort  to maintain focus (item 10). Here the meditator is asked regarding 
the effort made in order to maintain the focus of attention (VAS, anchors no 
effort at all – very strong effort).  
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•   Strategy to deal with mental  distractions  (item 11). Here the meditator is asked 
how she is dealing when she notices that other sensations, emotions or thoughts 
are showing up. Five strategies are offered ranging from immediate return to 
focus of meditation up to choose the new content as a new focus (separate fi ve 
step Likert scale for all fi ve strategies).  

•    Meditation without object  (item 12). Finally the meditator is asked whether she 
is meditating without any inner or outer object/focus of her meditation (yes – no). 
If she answers with yes there is space for a short verbal description aiming at 
lay persons.    

 With respect to a third person perspective on attention regulation during meditation 
a large body of recent research results is available. There are two major models 
for the conceptualization of attention. One is the two factor model by Corbetta et al. 
(Corbetta and Shulman  2002 ; Corbetta et al.  2008 ) based on the two neurophysio-
logical mechanism of a dorsal and ventral attention system (see Austin, this volume 
for a detailed description connecting with meditation practice). The other one is the 
more psychological and functional based system by Poser et al. (Fan et al.  2002a , 
 2005 ). Here attention is conceptualized in three different networks termed alerting, 
orienting and executive attention. 

 In many of these studies (but not in all) a positive relationship between medita-
tion experience and various indicators of attentional performance can be found 
(Brefczynski-Lewis et al.  2007 ; Chan and Woollacott  2007 ; Jha et al.  2007 ; Lutz 
et al.  2008 ; Tang et al.  2007 ; Valentine and Sweet  1999 ; van den Hurk et al.  2010 ). 
However, please note that most of the paradigms applied here rely on reaction 
time based assessments. This is a rather indirect assessment of mental capacities 
developed through meditation since meditation practice mostly does not imply 
aspects of reacting quickly. The form of continuous attention regulation practiced in 
almost all meditations comes closer to what is in psychology termed  sustained 
attention  or  vigilance  (Warm et al.  2008 ). Thus, future research should point more 
into this direction and develop the adequate tests. A good example can be seen in the 
work of MacLean et al. ( 2010 ).  

    Motivation 

 Possible motivations to practice meditation have a wide range today. While medita-
tion was initially only performed in a spiritual context we have now also secular 
practices. These secular contexts entail many new motivations which are sometimes 
related to the different areas of application in which meditation is now explored, e.g. 
clinical, education, or work related contexts. I have argued elsewhere that the respec-
tive motivation of meditation practice is crucial in order to understand the meditation 
process in total since it displays the major orientation of the whole practice 
(Schmidt  2011 ). Dean Shapiro demonstrated in a study on long term meditators that 
the initial goals of the meditators are related to the respective outcome of their 
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practice and he coined the phrase “what you get is related to what you want” (Shapiro 
 1992 , p. 25). He describes the various intentions to meditate on a continuum ranging 
from  self-regulation  (e.g. calming, relaxation, stress reduction) via  self-exploration  
(e.g. studying one’s psychological patterns) to  self-transformation  which is referring 
to spiritual motives. 

 One needs to consider that there will be several layers or levels of motivation 
regarding time range and specifi city of the desired goal. Imagine a person who has 
learned meditation out of a spiritual motivation. After a busy and socially very 
demanding meeting or conference day this person deliberately retreats from the 
next social activity in order to practice some silent meditation with the short term 
goal of relaxation and regaining an inner balance. This example shows that short- 
term and long-term goals can be different and both will be important to understand 
a specifi c meditation practice. 

 With respect to long-term goals and primary motivation of meditation we have 
developed a meditation motivation scale (Netz  2012 ; Schmidt and Netz  2011 ) in 
order to assess empirically this category of the meditation classifi cation system. 

 Initially a large range of meditators was asked for their motivation to meditate in 
order to retrieve items on an empirical basis. Based on their answers we constructed 
a fi rst scale in German consisting of 58 items offering a broad range of motivations. 
These items had to be rated on a fi ve point Likert scale and were all semantically 
transformed into statements of the form: “I am meditating because …..”. In an 
online survey 549 meditators fi lled in the scale. First, we performed a psychometric 
assessment. During this process 27 items were discarded because of low variance, 
low discriminatory power, skewed distributions or high/low item diffi culty. In the 
next step we performed an exploratory factor analysis (Varimax) with orthogonal 
scale rotation. We fi nally arrived at a scale with 31 items and four factors. These 
were able to explain a total of 55.3 % of variance with an internal consistency of 
Cronbach’s α = 0.90. Motivations could be grouped into four distinct factors (see 
Table  1 ).

   One can see from this table that most of the variance is explained by secular 
motives. But this does not necessarily mean that these motives are exclusively 
secular. As could be seen in the above example it may be possible that a primary 
spiritual motivation also encompasses secular aspects. However, a predominantly 
secular motivation, on the other hand, will rarely include spiritual motives as well. 
Also one needs to consider that these long-term goals assessed here might change 
over time. In our cross-sectional study we have tried to assess this aspect by 
correlating the four factors with meditation experience (in months). There was a 
negative correlation with the fi rst factor wellbeing ( r  = −0.22,  p  < 0.01) and a posi-
tive correlation with the fourth factor self-transformation ( r  = 0.20,  p  < 0.01). The 
other two factors were uncorrelated. This indicates indeed that people with longer 
meditation experience have stronger spiritual motivation compared to more motiva-
tion for relaxation and wellbeing, which is more prevalent in short term meditators. 
However no causal inference can be drawn from such a cross-sectional study. 

 This scale can be used for assessing and describing the motivation and long-term 
goals of meditators participating in a meditation study.  
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    Attitude 

 Meditation as an intentional activity is often practiced by adopting a certain attitude 
(e.g. openness, joy, curiosity etc.) at the beginning of the session, and in our ques-
tionnaire we explicitly ask about this aspect. However, setting out with a certain 
attitude does not allow for the conclusion that this attitude was also maintained 
during the session. On the other hand there is often the discussion whether certain 
attitudes (e.g. acceptance or equanimity) are a result of a certain meditation practice 
and develop as a consequence of meditation, or whether they need a more active and 
intentional cultivation. With respect to the meditation classifi cation system espe-
cially the latter aspect is of interest while the former one is perhaps more adequate 
for assessment systems targeting meditation effects (see e.g. Reavley and Pallant 
 2009 ). In the section on meditation defi nitions I have demonstrated that the Eastern 
perspective of familiarizing the mind with a certain state of mind is very fruitful. 
According to this view certain qualities, like for instance compassion, can be cultivated 
by adopting them during a respective meditation. 

 In Western approaches mainly Jon Kabat-Zinn ( 1990 ) and Shauna Shapiro 
(Shapiro and Schwartz  1999 ; Shapiro et al.  2006 ) have addressed the issue of adopting 
an attitude during meditation (see also Schmidt  2004 ). These intentional attitudes 
can be easily assessed by providing meditators with a list of possible attitudes and 
some space to add more individual ones. We are currently developing such a list by 
identifying terms which show some semantic consistencies with regard to meditators 
coming from different meditation traditions.  

    Practical Context 

 Compared to dimensions only accessible by the meditator herself, such as attitude 
or attention regulation strategies, the practical context of a given meditation situa-
tion is easier to assess. The justifi cation for adding these aspects to the classifi cation 
system is that many of these aspects infl uence meditation practice, such as the sitting 

   Table 1    Overview on the factor structure of the motivation meditation scale   

 Factor  Title  Marker item  Items 
 %Variance 
explained 

 Cronbach’s 
alpha 

 All  Motivation for 
meditation 

 I am meditating because…  31  55.3  0.897 

 1  Wellbeing  …I want to feel good  9  17.6  0.893 
 2  Emotion- 

regulation  
 ….to deal with pain  9  14.3  0.895 

 3  Self exploration  … to see who I am in this 
particular moment 

 7  12.5  0.845 

 4  Self-trans- 
formation  

 …to reach enlightenment  6  11.0  0.813 
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position, or whether eyes are closed, but are also important with respect to science. 
One can also imagine that this dimension may contain important confounding 
variables relevant to research, which would go unnoticed otherwise. 

 We constructed a short assessment tool again in an iterative process with the 
help of many meditators. This asks for the following contextual factors (below). All 
questions are presented in multiple choice fashion with an open category for 
free text. In the beginning we also assess meditation experience in a structured way 
in order to allow for an estimate of total meditation experience in months and for 
an average daily time period (in minutes) maintained within the last 8 weeks.

•    Body position (sitting/lying/walking/standing/other)

 –    If sitting, which position  
 –   If lying, which position  
 –   If walking, which walking speed      

•    Eyes (open/closed)

 –    If open, focused on an object (yes/no)      

•    Setting (group/alone)  
•   Instructions (none/by teacher/by CD)

 –    If CD music as background (yes/no)      

•    Timing of meditation session (external timer/self-timed)  
•   Location (at home/meditation center/other)  
•   Regular meeting a meditation teacher? (yes/no)  
•   Attending meditation groups? (yes/no)  
•   Is your practice aligned to a specifi c meditation tradition (yes/no)

 –    If yes, please name tradition as detailed as possible.         

    Applications 

 The described system is modular in its outlay and purely descriptive. Dimensions 
can be added or dropped with respect to the objectives of the research. Also it is 
open to changes in the sense that questions asking for important information which 
are missing can easily be added. However, this is not true for the motivation dimen-
sion which is assessing the construct of meditation motivation psychometrically 
using multiple items to enhance reliability of assessment. 

 The system can be applied to assess meditation practice in general. For instance 
in a specifi c study on the effects of meditation experience on attention regulation 
one could assess the predominant meditation practice of the participants within 
the last week or the last 3 months with this tool. Then several aspects could be 
correlated with (neuro-)physiological or behavioral data. One can imagine that 
meditators performing routinely body-oriented mindfulness techniques would likely 
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show a different neurophysiological pattern than others who rely predominantly on 
visualization techniques. 

 A more specifi c approach targets only one specifi c session. In this case only 
some slight reformulations need to be made in the introductory parts of the single 
questionnaires. Such an approach could be interesting for example in a neuroscien-
tifi c state study assessing different brain activities in relation to different attentional 
strategies (wide vs. narrow focus). 

 Another approach would be to develop descriptive profi les for certain meditation 
techniques. One can imagine that the profi le of somebody performing a body-scan 
(changing focus, focus body, wide attention, mental faculty body-oriented, relaxed 
strategies with distraction etc.) will be different from a metta meditation (i.e. loving 
kindness meditation) using metta sentences (constant focus, focus mantra, narrow 
attention, mental faculty emotional, tight strategies with distractions etc.). 

 Our fi rst application of the description system was in a study which investigated 
whether the regular practice of a wide or narrow focus could be related to different 
performances regarding the three attentional networks of alerting, orienting, and 
executive attention (Markowiak  2011 ). In this study 24 meditators with an average 
meditation experience of 12.9 years and intensive practice within the last 8 weeks 
were compared with a sex and age matched control group regarding their perfor-
mance in the Attention Network Test (ANT) (Fan et al.  2002b ). Additionally we 
correlated the width of the attention focus assessed by our meditation description 
system with the performance in the three attention networks. There were no sub-
stantial correlations for the orienting and alerting network. In the executive attention 
network meditators signifi cantly outperformed controls. These results were slightly 
improved with a narrower focus although the correlation of  r  = 0.34 was not signifi cant 
for the sample. 

 Overall this newly developed system seems to be feasible but its empirical 
relevance needs still to be demonstrated.  

    Conclusion 

 The meditation classifi cation system proposed here was constructed with the idea 
to overcome the problem of defi ning the term meditation operationally and to stimu-
late more research looking into the details of meditation practices and techniques 
rather than taking meditation as a monolithic unit. Whether it is really possible to 
grasp the key differences in meditation practices by such a descriptive system has 
still to be explored. The principal problem that we cannot share our experiences 
directly (see Schmidt and Walach in this volume), while meditation is all about 
experience remains. It might be that the classifi cation system is not fi ne grained 
enough to get the relevant issues or it might even be that this approach via verbal 
formulations is inadequate. But all this can only be found out by empirical research. 
Meditation has fi nally arrived in science, now it is time to build the adequate 
tools to assess it.     
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    Abstract     Neurobiological effects of meditation and mindfulness can be detected in 
the brain as functional and also structural alterations in grey and white matter, 
particularly in areas related to attention and memory, interoception and sensory 
processing, or self- and auto-regulation (including control of stress and emotions). 
On the molecular level, dopamine and melatonin are found to increase, serotonin 
activity is modulated, and cortisol as well as norepinephrine have been proven 
to decrease. These fi ndings are refl ected in functional and structural changes 
documented by imaging techniques such as fMRI or EEG. They may be relevant 
for medicine and health care, especially with reference to therapeutic strategies for 
behavior change and life-style modifi cation, or in association with stress regulation 
and the treatment of addiction. Neuronal mechanisms of mindfulness can be divided 
into four areas: attention regulation, body awareness, emotion regulation and 
self-perception.  

  Abbreviations 

   ACC    Anterior cingulated cortex   
  BDNF    Brain-derived neurotrophic factor   
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  NE    Norepinephrine   
  PCC    Posterior cingulated cortex   
  PFC    Prefrontal cortex   

          Introduction 

 Meditation and mindfulness techniques are gaining importance in medicine and 
health care, because they have been shown to be effective in various clinical condi-
tions (see Ernst et al.  2009 ; Fjorback et al.  2011 ; Grossman et al.  2004 ; Vøllestad 
et al.  2012 ). As a consequence, research has been focused on potential mechanisms 
of action and fi rst reports on models for the underlying molecular principles and 
their neurobiological foundations are evolving. The new paradigm of a brain that 
regulates itself and adapts to stimuli from the environment but also from the internal 
milieu of the individual consciousness it supports, is useful for understanding these 
processes. At the center of the interest lies a potential for physiological, psycho-
logical, and neurobiological stress reduction (e.g., Esch et al.  2003 ,  2013 ; Esch and 
Stefano  2010 ; Jung et al.  2010 ,  2012 ; Manoch et al.  2009 ; Marchand  2012 ; Mohan 
et al.  2011 ; Stefano et al.  2005 ,  2006 ). Stress is an important factor for morbidity 
and mortality (e.g., see Rosengren et al.  2004 ; Russ et al.  2012 ), and thus methods 
for stress reduction are gaining importance as well. Knowledge about the facts 
and connections we already know, particularly with regard to current neuroscience, 
could be helpful for physicians, therapists and health professionals. Therefore, a 
summary of the most important neurobiological fi ndings regarding meditation is 
presented here.  

    Biological Principles of Meditation and Mindfulness 

 Meditation can be defi ned as willfully and purposefully regulating one’s own attention, 
either for the purpose of relaxation, exploring oneself or personal growth and transcen-
dence (see the chapter by Schmidt). Meditation can operationally be divided into two 
categories: Either one is focusing attention on a  changing  object such as physical 
sensations in the body scan, progressive muscle relaxation, autogenic training, or 
movements in yoga, tai chi, qigong, or mental content as in guided imagery, or 
mindfulness meditation proper. Or an  unchanging  or repetitive object is constantly 
held in focus, such as in mantra meditations like Transcendental meditation (TM) or 
Benson meditation, breathing meditation like Zazen, ostinato drumming, rhythmic 
dancing, jogging/fl ow, etc. (see Benson and Klipper  2000 ; Ott  2010 ; Petermann and 
Vaitl  2009 ). However, in practice both categories frequently overlap, and normally 
the ability to keep one’s attention focused on a steady object is the precondition 
for the capacity to constantly attend to moving objects. As a common ground, all tech-
niques are usually conducted with an attitude of intentionally directed or focused 
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concentration and attention, which is called ‘mindful awareness’ or ‘mindfulness’. As 
a consequence, they have the potential to elicit the so-called ‘relaxation response’ 
(Benson and Klipper  2000 ; Esch et al.  2003 ). This physiological reaction is the 
biological – that is, natural – antagonist of stress, thus antagonizing the ‘stress 
response’. This property is, supposedly, responsible for some of the observed clinical, 
medical or therapeutic effects of meditation, particularly in stress-associated 
diseases like cardiovascular, immune, proinfl ammatory or neurodegenerative diseases, 
including anxiety and depression (for an overview see, e.g., Esch et al.  2003  or 
Stefano et al.  2005 ). 

 Mindfulness refers to the specifi c or formal practice of mindfulness training and 
meditation (e.g., Ernst et al.  2009 ), as well as to the outcome of such a training, the 
general capacity to be mindful, or being fully present. Jon Kabat-Zinn, who brought 
the principles of mindfulness to Western medicine, describes it as a specifi c kind 
of paying attention characterized by a non-judgmental, purposeful and continuing 
awareness of all mental and physical or bodily states and processes, from one moment 
to the next. It is the awareness that arises from paying attention on purpose, in the 
present moment, and without evaluating or judging what comes to mind (Kabat-
Zinn  1990 ). Under stress frequently automatic mental patterns are formed and 
are part of the cognitive stress response. Such patterns can be observed as automatic 
negative thoughts or constant rumination, especially about the past or assumptions 
about the future, and as the tendency of the mind to wander away in boring or 
challenging as well as stressful situations. If mindfulness is practiced systematically, 
such automatic chains can be broken. A person skilled in meditation can intentionally 
suppress automatic thoughts by actively keeping the mind in the present, for instance, 
through staying with the actual experience as it happens here and now, or through 
focusing on the breath. This alone can be enough to reduce psychological and 
physiological stress (see, for example, Ernst et al.  2008 ; Esch and Esch  2013 ; Esch 
and Stefano  2010 ; Esch et al.  2013 ; Stefano et al.  2005 ). While being mindful, we 
usually experience that our lives are not instantaneously threatened, that is, in the 
real present, right here and now, there is no life-threatening danger, and consequently 
there is actually no specifi c ‘reason’ to be stressed or alarmed (Esch  2002 ,  2003 , 
 2008 ; Thees et al.  2012 ). This active and intentional turn towards the non-
stressful present moment is an innate capacity or attitude, like an inner ‘mindset’ 
that humans possess, biologically, and that can be facilitated and trained by system-
atic mental practice like mindfulness meditation (cf., Rossano  2007 ). 

 For a uniform and more exact defi nition of mindfulness for scientifi c purposes, 
Bishop et al. developed a working model consisting of two aspects (Bishop et al.  2004 ): 
the fi rst aspect is represented by self-regulation of attention, i.e. actively regulating 
attention towards an awareness of the present and the experiences therein, and the 
second by the sustained and active maintenance of an attitude of abiding curiosity, 
openness, and acceptance in the face of these very experiences. Thereby, qualities 
such as acceptance are developed, that is, non-judging and ‘letting go’, as well as 
presence and ‘connectivity’: contact with the momentary inner sensual, mental and 
bodily experiences on the one hand, and an empathic and attentive ‘outreach’ to the 
surrounding world and environment on the other hand. Together with the capacity 
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to ‘grow from the inside’ and to better deal and cope with challenges and stress, 
these aspects resemble very much what is also known from Positive Psychology and 
happiness research as requirements or ingredients for a successful or happy and 
healthy life, i.e. high level of satisfaction with one’s life and self-contentment, 
including resiliency (e.g., see Esch  2011 ). Thus, it is not surprising that the underlying 
concepts and different models widely overlap. This is particularly due to a shared 
neurobiology between the diverse concepts, and most importantly the likely relevance 
of brain mechanisms that involve endogenous reward and motivation processes 
which are imbedded in the brain for nearly all these models and processes. They 
also share aspects of attention regulation – from self- and auto-regulation to an 
activation of regions in the brain that correlate with empathic and compassionate 
behaviors, also embracing regions with mirror neuron activity (Esch and Stefano 
 2011 ; see below). 

 Kabat-Zinn ( 1990 ) differentiates two ways of practice necessary to make 
mindfulness become a steady and integral part of daily life: Formal mindfulness 
training, such as sitting or walking meditation, consists of specifi c exercises and 
techniques to stabilize the state of attentive and mindful awareness in the present 
moment. Informal practice, on the other hand, includes maintenance and persis-
tence of mindfulness as a ‘state of being’ during daily routines and activities such as 
dish washing, shopping, speaking, brushing the teeth, etc. These informal practices 
serve to integrate a mindful attitude into a way of living. In principle, both forms 
can be trained and both are, rather confusingly, sometimes called ‘mindfulness 
meditation’. However, usually the term ‘meditation’ refers to the more formal 
aspects of mindfulness training, e.g., body scan, observing and bringing attention to 
the breath, etc. Yet this complex training, typically delivered within a structured 
process, e.g. a mind-body program or a behavioral group intervention, usually contains 
at the same time formal and informal practices, as critical and important ingredients. 
Here, the informal aspects particularly relate to the experience and activities of daily 
life. Thus, mindfulness training such as Mindfulness Based Stress Reduction 
(MBSR) training, or mind-body medical training including mindfulness as a core 
element are now successfully offered and practiced within medicine and the health 
care system, or within other settings, including kindergarten, schools, occupational 
health, or even nursing homes (e.g., see Ernst et al.  2008 ; Esch and Esch  2013 ; 
Mendelson et al.  2010 ). 

 Such multifaceted programs train participants in critical elements of mindfulness 
meditation, aiming at reducing physical or mental ailments and distress, or increasing 
self-effi cacy (Ernst et al.  2009 ). In this context, Kabat-Zinn and colleagues see their 
work as a complementary or mind-body medical approach within behavioral 
medicine, where patients and participants, in contrast to conventional medicine, are 
usually not separated along indications or different diseases, indicating different 
treatments, except where such programs have been adapted for specifi c groups. 
Hence, in mindfulness training, the element of mindfulness is key, more or less 
regardless of the actual indication. And yet assumed health effects of being mindful 
and thereby reducing stress lie at the center of all measures as a common ‘denominator’ 
(Salzberg and Kabat-Zinn  2000 ). In fact, for this generic method across diseases, 
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mobilizing inner salutogenic resources and potentials, and modifying illness-prone 
behavior patterns appears to be critical (Ernst et al.  2009 ; Esch  2010 ). In this way, 
mindfulness meditation relates to the inner capability to self-help, self- care or heal. 
Thus, the biological principle of self- and auto-regulation is the center piece and 
target that is, originally, rather independent of external circumstances and conditions. 
In that sense, mindfulness-based approaches help individuals to regain their auto-
regulative capacities that have been lost, e.g., through repeated challenges of stress.  

    Neuroscience of Mindfulness and Mindfulness Meditation 

 At the center of mindfulness-based approaches is the deliberate focus of attention on 
feelings and sensations perceptible in the present moment. The feelings are observed, 
but not evaluated or actively changed. For example, through mindful observation of 
breathing, posture, tension, pain etc., self-perception is trained and a connection 
can be made to ‘alienated’ parts of the body (Kabat-Zinn  1990 ). In addition, to primar-
ily psychological approaches at explaining it, physiological and, in particular, 
neuroscience and brain-related effects and mechanisms of action of meditation and 
mindfulness are increasingly being examined today. 

    Scientifi c Evidence 

 According to the model of frontal alpha-symmetry of cortical activation, a relative 
increase in left-anterior brain activity is associated with positive feelings and improved 
immune function (Davidson  1998 ). Based on this assumption, Davidson et al. 
( 2003 ) sought and found evidence of signifi cantly stronger activation of left frontal 
areas of the brain, associated with a greater increase in antibody titer after a fl u shot 
in participants at the end of a mindfulness course in comparison with those on the 
waiting list. The extent of the increase in cortical activity correlated with the increase 
in the antibody titer. This again indicates in this context the inseparability of mind 
and body and the cross-linking of the systems involved, as well as the continuity 
between central and peripheral processes. In other studies, a regional increase in the 
activity of numerous specifi c areas of the brain, such as motivation and reward 
areas and regions that control attention and the ‘emotionality’ of physiological 
(physical) responses, like the orbitofrontal cortex, interoception, like the insular 
cortex, and (central) autonomic functions, as well as controlling and evaluating 
emotions and linking them to memory formation, like the hippocampus, was found 
in participants during or after meditation (Critchley et al.  2001 ; Davidson  1998 ; 
Esch et al.  2004a ; Hölzel et al.  2007 ,  2011a ;    Kang et al.  2013 ; Lazar et al.  2005 ; 
Linden  2000 ; Newberg et al.  2001 ; Newberg and Iversen  2003 ; Vestergaard-Poulsen 
et al.  2009 ). However, it appears that global brain activity tends to be reduced in 
experienced meditators (Lazar et al.  2000 ). It could be said that this refl ects increased 
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‘effi ciency’ (Esch and Stefano  2010 ). Newberg and Iversen ( 2003 ) identifi ed a 
neurophysiological pattern of changes that occurred during meditative states that 
included certain key cerebral structures and hormonal and autonomic reactions, 
indicating changes in cognition, sensory perception, as well as affect (affective 
state), and an overall (i.e., brain-rooted) infl uence on endocrine-hormonal and 
autonomic activity. There are also increased functional – and structural – asymmetries, 
in particular lateralization and a tendency to shift activity ‘forward’, a so called 
‘anteriorization’ seem to be relevant (see Davidson et al.  2003 ; Kang et al.  2013 ; 
Newberg et al.  2010 ; Yu et al.  2011 ). Creswell et al. ( 2007 ) found that subjects with 
a higher level of self-attributed mindfulness display greater prefrontal cortical 
activation and deactivation of the amygdala when naming emotions. Recent studies 
confi rm this fi nding and correlate it with structural plastic adaptation effects in the 
area of the amygdala, which was ‘shrinking’ during a typical 8-week mindfulness 
training event (Desbordes et al.  2012 ; Hölzel et al.  2010 ). At the same time, there is 
a positive correlation between the structural and thus objective changes in the brain 
on the one hand, and the subjective perception of stress on the other hand: stress 
is perceived to a lesser extent or is coped with better (Hölzel et al.  2010 ). These 
fi ndings confi rm the assumption that mindfulness potentially has a positive effect on 
neuronal pathways that regulate affect and emotions (see below). 

 To summarize the  structural  effects of meditation on the brain, it can be stated 
that in those who meditate regularly (in comparison with control groups), the thickness 
of various areas of the cortex potentially increases. This can be specifi cally observed 
in those areas associated with attention and memory, interoception, and sensory 
processing as well as with self-regulation and auto-regulation (see Hölzel et al. 
 2008 ,  2011a ; Kang et al.  2013 ; Lazar et al.  2005 ; Newberg et al.  2010 ; Pagnoni and 
Cekic  2007 ; Wang et al.  2011 ). 

 With respect to  functional  changes in brain activity, Lutz et al. ( 2004 ) show that 
many years of meditation lead to an increase in high-frequency, synchronized 
gamma waves in the EEG during a certain kind of meditation that involved the 
cultivation of compassion. Such a pattern also occurs during increased attention and 
functional learning processes and is associated with higher order conscious and cog-
nitive processes, among other things. In this particular study, however, the coherence 
and synchronization of the high-frequency 40 Hz oscillation covered an extraordinarily 
large part of the brain. Cahn et al. ( 2010 ) confi rmed these observations. Apparently, 
gamma activation in particular is an indication of the ‘quality of meditation’, i.e., 
the quality and experience of the person practicing it. But relevant changes in 
the EEG can also be observed after a relatively short period of practice. In addition 
to the alpha and gamma waves described, changes in the beta band and especially 
in the theta band can occur – here again in the relevant regions of the brain (Aftanas 
and Golocheikine  2001 ,  2002 ; Baijal and Srinivasan  2010 ; Cahn et al.  2012 ; 
Hinterberger et al.  2011 ; Jacobs et al.  1996 ; Kerr et al.  2011 ; Kjaer et al.  2002 ; 
Kubota et al.  2001 ; Lagopoulos et al.  2009 ; Yu et al.  2011 ). However, it can 
generally be assumed that there are signifi cant differences in the EEG and physiol-
ogy of the brain between long-term and short-term meditators or novices. Therefore, 
experience, individual length of practice, and also personal characteristics, as well 
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as differences in the meditation techniques used must be considered (see, e.g., 
Brefczynski-Lewis et al.  2007 ; Farb et al.  2007 ). From an EEG perspective and 
for the experimental differentiation and estimation of the quality of the individual 
meditation experience, we can use the theta band (pronounced frontal, near midline) 
for depth or relaxation, connotation of ‘inner refl ection’ and ‘self-contemplation’ on 
the one hand. The gamma band in the parietal or parieto-occipital and temporal 
region, i.e. more lateral, seems to refer to the experience of ‘dissolution of boundar-
ies’ or transcendence, and also the ‘quality of compassion’, including the perception 
of unity and coherence, on the other hand. Finally, the occurrence of synchronicity 
or synchronization in the regions mentioned, including a spatial expansion of those 
synchronous waves and frequencies beyond the places of origin seems to be a 
‘good’ signature. Characteristic increases in those bands are found regularly in 
experienced meditators; the alpha changes described above are usually observed 
only in beginners, as they are associated nonspecifi cally with relaxation and the 
closing of the eyes. 

 It is clear that, depending on individual ‘expertise’ and also on the momentary 
state of mood or general trait, and the meditator’s initial state of happiness, medita-
tion can be associated with short peaks or exceptional moments or even ‘rapture’ 
but also with sustained feelings of deep joy, satisfaction, and ‘inner peace’ (Esch 
 2011 ; Esch and Stefano  2004 ,  2005 ). Today some of the neuromolecular correlates 
of these feelings are known, such as the involvement of dopamine and others 
(Esch and Stefano  2010 ; see below). Thus, these subjective feelings undoubtedly 
have objectifi able neurobiological correlates. For example, in an extreme case, the 
gamma oscillations can even extend to the ‘whole’ brain and generate very high 
amplitudes (i.e., involving many neurons) thus displaying strong synchronicity, 
which probably gives the subjective impression of fusion of subject and object or 
conveys a ‘mystical experience’, and is sometimes also termed  global binding  (Lutz 
et al.  2004 ; Ott  2010 ). In such moments, spatial representation of the ‘ego’ and 
proprioceptive input from the body (i.e., the subjective body image) are modifi ed 
(see the chapter of Farb in this volume). Although these states are actually observed 
only in long-term meditators, analogous states can possibly occur in the area of 
pharmacotherapy as well as ‘side effects’, in drug use, or in psychopathologies as 
so called productive symptoms (Esch  2011 ). The consequences of these states – 
adverse effects, contraindications or desired aspects in therapeutic utilization – of a 
mindfulness- or meditation-based process are currently the subject of considerable 
controversy (see Lustyk et al.  2009 ).  

    Classifi cation System for Mechanisms of Action 

 Britta Hölzel and Ulrich Ott propose the following system for the assessment 
and classifi cation of the neuronal mechanisms of action of mindfulness (see Hölzel 
et al.  2011b ). 
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    Attention Regulation 

 Mindfulness techniques can help to focus or broaden attention. On the one hand, 
regular practice makes it easier to focus and keep attention on an object, to notice 
more quickly when thoughts drift away, and to deal with disruptions more 
effectively, by either blocking them out or accepting them. On the other hand, it is 
easier to disperse attention or broaden the ‘light beam of consciousness’ (Esch 
 2011 ), expanding the window of the present as it were and thus noticing more if 
desired. This can be confi rmed in several ways in an experimental setting (e.g., van 
Leeuwen et al.  2009 ), but can also be seen in everyday life in heightened perception 
and awareness of breathing and a reduced tendency to be distracted. In the brain, as 
mentioned, the prefrontal cortex (PFC) and the anterior cingulated cortex (ACC) are 
especially involved. True to the slogan  use it or lose it , over time, attention training, 
as it seems, also results in a slower aging process of the brain (compared with control 
persons, non-meditators; e.g., Pagnoni and Cekic  2007 ). This is probably caused 
by the functional and structural differentiation and morphological strengthening 
of networks in the areas of the brain described, as well as by the overall improve-
ment in connectivity, involving not only increased density or size of the grey 
matter, but of the white matter as well (see Esch  2011 ; Esch and Stefano  2010 ; 
Kang et al.  2013 ; Luders et al.  2011 ; Ott  2010 ). Cultivating a ‘beginner’s mind’ that 
remains in the present could also slow down the aging of the brain. This seems to be 
associated with a reduction in baseline activation of the so called default mode 
network (e.g., see Pagnoni et al.  2008 ). This statement is surely speculative due to 
the complexity of the fi ndings. However, we know that with improved attention, 
memory is generally ‘strengthened’, and the functions, as well as the activity in the 
prefrontal working memory and in the declarative memory associated with the 
hippocampus, including the general ability to learn and remember, are improved 
(see Hölzel et al.  2010 ,  2011a ; Mohan et al.  2011 ; Zeidan et al.  2010 ). Hence, 
meditation training may induce learning that is not stimulus- or task-specifi c, but 
process-specifi c, e.g. pattern recognition, and thereby may result in enduring 
changes in mental function (Desbordes et al.  2012 ).  

    Body Awareness 

 It is generally true that mindfulness meditation increases functional and structural 
activity in the somatosensory and insular cortex. It can therefore be assumed that, 
over time, meditation improves the ability for interoception as well as exteroception 
(Esch  2011 ), refi ning body awareness, in particular, through greater differentiation 
of ‘inner maps’ (Ott  2010 ). The cingulum is also involved in this process, where 
relevant aspects of the current experience and detected ‘errors’ are fi ltered and thus 
recognized more rapidly. This means that the person who meditates on a regular 
basis feels ‘good’, because he or she is in close contact with his or her own feelings. 
This in turn leads to improved ‘intuition’ and a ‘gut feeling’ that is in fact associated 
with an enhanced representation of feelings from the inner body. Motion and skills 
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memory and the corresponding areas in the dorsal striatum are also strengthened 
(see Newberg et al.  2010 ; Pagnoni and Cekic  2007 ). But it is likely that this improved 
ability to achieve ‘attunement’ is useful not only in order to recognize more quickly 
what is happening in one’s  own  body, e.g., whether stress must be modulated, or 
what would constitute useful or appropriate reactions and actions (Esch and Stefano 
 2010 ; Hölzel et al.  2010 ). These also include effectively recognizing warning signals 
in time. In addition, mindfulness may also be useful for coming into closer contact 
with  others . This is so, because the regions for ‘body awareness’ activated by mindful-
ness include areas and modalities that are needed for resonance with others as well 
(see also Siegel  2007 ). In addition to the classic mirror neuron areas, e.g., in the 
PFC, the associated areas in the temporal lobe and in the region of the temporopa-
rietal junction should be mentioned as well (Hölzel et al.  2011a ; Kang et al.  2013 ). 
Empathy and compassion, that is the emotional ability to empathize, but also the 
cognitive ability to perceive the perspective of the other (see  Theory of Mind ), are 
presumably reinforced (e.g., Desbordes et al.  2012 ). Hence, compassion and altruism, 
which can be trained through meditation and involve, among others, the prefrontal 
or orbitofrontal brain, also activate relevant dopaminergic midbrain structures and 
enhance the overall PFC-limbic (dopaminergic) connectivity (see below).  

   Emotion Regulation 

 In neurobiology today we distinguish three levels of the limbic system or, functionally 
speaking, of the limbic auto-regulation, which is responsible for endogenous 
control of emotion and motivation (see also Esch  2011 ). The lower and middle 
levels that are involved in generating, and usually unconsciously ‘evaluating’, 
affects and emotions, through structures such as the amygdala, are generally diffi cult 
to control consciously. However, the upper limbic level has the ability to infl uence 
the regulation of emotions (and, maybe with stronger limitations, affects). It is 
sometimes also termed ‘paralimbic’ and comprises part to the prefrontal cortex, 
namely, in addition to the ACC, the orbitofrontal cortex and, in my view, parts of the 
insula as well (Esch  2011 ). This area of motivation and function of auto-regulation, 
which can be seen as a ‘bridge’ between the cortex and the limbic system or, fi gura-
tively speaking, between reason and cognition on the one hand, and affects and 
emotions on the other hand, can be strengthened by practicing mindfulness (Creswell 
et al.  2007 ; Esch and Stefano  2010 ; Hölzel et al.  2010 ,  2011a ; Wang et al.  2011 ). 
Arguably, it may be easier to recognize and actively break the ‘downwards spiral’ 
or the vicious cycle between negative cognitions and the emotions linked with them, 
or vice versa, if those bridging functions are strong (see Ott  2010 ). In other words: 
a technique that activates these regions may also have a central infl uence on integra-
tive processes in the brain, because it connects mind and reason, with affect and 
soma, or physiology. Thus, the  mind-body connection  becomes real, can be experi-
enced and measured. In addition, self-regulation, the modulation of emotions 
and perceived stress is improved. These processes become neuronally objectifi able, 
controllable, and locatable. Interestingly, in the center of this assumedly enhanced 
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connectivity between the PFC and limbic areas are those areas that ‘subjectively’ 
contribute to the experience of connectedness, affi liation, and acceptance. In other 
words, mindfulness training possibly leads to a systematic desensitization of nega-
tive affects and emotions, and at the same time to an increase in compassion, open-
ness, and equanimity. Thereby, in addition to the inhibitory effect on the amygdala, 
the hippocampus is strengthened and the temporoparietal junction (see  Embodiment, 
Perspective Taking ) and the posterior cingulated cortex (PCC) are activated. This 
can be interpreted as relativizing the signifi cance of contents and promoting recognition 
of what is important (see also Desbordes et al.  2012 ; Hölzel et al.  2011a ; Khalsa 
et al.  2009 ; Ott  2010 ). However, fi ndings concerning the PCC are still inconsistent 
(Kang et al.  2013 ). What can be seen in any event is that, in principle, affective circuits 
and ‘autonomic’ functions linked with them can be shaped by training, similar to 
attention (Newberg et al.  2010 ). Thus, it is possible to actively integrate higher 
neuronal structures, thus inhibiting inappropriate or ‘undesired’ automatic patterns 
and reactions to unpleasant stimuli like stress. In this way, new behavior patterns 
can arise, including those that lead to a reduction in or improved regulation of stress. 
It is also possible that other functions can be improved such as better coping with 
pain (see also Gard et al.  2012 ; Schmidt et al.  2011 ).  

   Self-Perception 

 Studies have shown that practicing mindfulness can potentially lead to a more 
‘refi ned’ self-perception. This means that ideas of the self and the self image on the 
one hand, and actual self-perception on the other hand can be better distinguished 
(see, e.g., Farb et al.  2007  and the chapter by Farb in this volume). Similar processes 
have already been observed in the context of pain modulation. Here, the practitioner 
learns  not  to identify with thoughts, perceptions, and feelings (‘you are not the 
pain’, ‘pain and suffering are not one’). This attitude is also termed  de-centering  or 
 dis-identifi cation  and can possibly be trained by mindfulness, which leads to a more 
mindful and distanced handling of stressful thoughts, emotions, psychosocial or 
mental stress, reduces ‘over-identifying with the ego’ (negative ego beliefs), and so 
prevents the occurrence of negative consequences (Ernst et al.  2009 ; Linden  2000 ; 
Plews-Ogan et al.  2005 ; Schmidt et al.  2011 ; Teasdale et al.  1995 ,  2002 ; Walach 
et al.  2007 ; Williams et al.  2000 ). This would then be, in the truest sense of the 
words, a ‘self-effi cacy experience’ or experience of authentic internal control (see, 
e.g., Sonntag et al.  2010 ). Neurobiologically, it appears to be less a process of 
primarily cognitive control (‘I do not want to have any more pain’ or ‘I can cope 
with it’), but in fact a change in pain processing (Gard et al.  2012 ) (‘I feel less pain’, 
‘The pain I feel is not bothering me’). Mindfulness again appears to be a means 
of modulating self and pain perception and pain anticipation (physical, but also 
regarding ‘experiencing unfairness’ and mental pain) by involving the sensory 
and interoceptive areas, such as the ACC and the insula. Such positive control 
experiences can generally help the individual in assuming responsibility for his or 
her own health (Esch  2002 ,  2003 ; Sonntag et al.  2010 ). Some authors also state that 
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the constructs of the ego on the one hand and the self on the other are experienced 
more clearly and separately from one another when, with the help of mindfulness 
training, for example, inner evaluations like judgments or appraisal are reduced and, 
instead, autonomy, self-awareness, authenticity, and integrity are experienced, and 
simultaneously, feelings of coherence, connectedness and consistency arise (Esch 
 2011 ; Ott  2010 ). Here, it is important to state that in the relevant literature, the 
self includes aspects of self-attribution, such as self-reference, ego image, and 
corresponding ‘appraisal structures’, that is, an egocentric perspective, neuronally 
attributed more to midline structures in the brain including the medial PFC, as well 
as the non-judgmental focus on the present experience  of  the self, for which more 
lateral structures, including in the insula and the somatosensory cortex, are activated 
(Farb et al.  2007 ; Lazar  2011 ). Sometimes the ‘allocentric perspective’ is also 
mentioned in the context of this lateralization or activation of the lateral networks 
(see Hanson  2009  and the chapter by Austin in this volume). 

 Although mindfulness, obviously, has a tendency to strengthen the ‘self’ in contrast 
with the ego, and to reduce the tendency to judge and evaluate experiences, it 
appears that, in the context of the various aspects of the self, particularly the  fl exible  
and nuanced  handling  and recognition of the different modes, and the possibility 
of ‘switching back and forth’ are trained (see Farb et al.  2007 ; Malinowski  2012 ; 
Ott  2010 ). The fact that the  default mode , detectable near the midline structures, or 
 resting state network , which is associated with ‘leisure’ and inner refl ection , as well 
as with self-related ‘daydreaming’, is modulated by meditation and mindfulness 
also fi ts with this auto-regulatory approach (Lazar  2011 ; McAvoy et al.  2008 ; Ott 
 2010 ; Pizoli et al.  2011 ; Schnabel  2010 ). On the one hand it is said that mindful-
ness is that which would arise, or be ‘left over’, if we would not do or think any-
thing, the ‘natural condition of our mind’ (Walach  2010 ) as a  resting state , on the 
other hand, mindfulness also appears to be able to inhibit the activity in the  default 
mode network , i.e. to prevent daydreaming (Ott  2010 ). We need to await the results 
of further studies, but we can probably assume that a common denominator may be 
that mindfulness improves self-perception ability as well as increases psychological, 
inner fl exibility. Very likely this is achieved in the context of an improved ability to 
regulate one’s own brain activity. Mindfulness thus ultimately results in more 
degrees of freedom in behavior control (see, e.g., Malinowski  2012 ). An associated 
feeling of increased internal control (‘I can’) potentially strengthens self-effi cacy and 
the feeling of ‘inner strength’ (see also Esch  2003 ,  2010 ; Sonntag et al.  2010 ). This 
could be important for the healthcare system and in particular for medical lifestyle 
modifi cation or addiction treatment. In addition, mindfulness has a positive effect 
on resonance circuits in the brain regarding attunement and empathy through mirror 
neurons, which then in turn functionally integrate near-midline and lateral networks 
(see Esch  2011 ; Siegel  2007 ). So it is certainly correct to emphasize the aspect of 
integration as the central ‘pivotal element’ of the observed effects in the context of 
brain-related adaptation reactions in practitioners of mindfulness. 

 The classifi cation system of the mechanisms of action of mindfulness can also 
be understood as an interwoven pyramid of various states, which – in the sense 
of a continuum of practice or experience, but also in the course of a therapeutic 
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process – are potentially followed through during meditation. A certain hierarchy, 
e.g. depending on the individual meditation quality or practitioner’s experience, can 
be construed (Esch  2011 ; Ott  2010 ). Thus, regulating attention is a prerequisite for 
other exercises and further ‘steps’. Body awareness and the acceptance associated 
with it, as a result of which the body or the mind is no longer, for example, perceived 
as an ‘enemy’ or merely as sick, is in turn an important prerequisite for an integral 
healing process. The regulation of emotion, which is also about alternative 
behaviors and coping with pain, sorrow, stress, anxiety, depression, addiction, 
craving, etc., in other words about breaking negative vicious circles and emotional 
and cognitive self-regulation, is undoubtedly a part of this, especially in the context 
of an in-depth psychotherapeutic approach. Finally, in this process it is important to 
scrutinize one’s own ego beliefs, not necessarily in order to question them, but to 
acknowledge them, and to identify and activate potentials and resources that may 
be blocked by unfavorable attributions. So one may succeed in taking the subject 
out of a mode of turmoil and disharmony, i.e., out of the  reactive mode  and fi nally 
to transfer it to a  resting  or  responsive mode  (c.f., Hanson  2009 ). This can then 
give rise to happiness (Esch  2011 ; Hanson  2009 ). In the end, a transcendental or 
spiritual experience may arise, sometimes called ‘resolution of the ego’, or an expe-
rience of unity. In this experience a primarily cognitive and clearly defi ned self-
perception, which would be spatially and sensually contained, does no longer exist, 
but rather a perception of an utterly unlimited connectedness accompanied by deep 
compassion. However, these states also appear to depend greatly on the individual’s 
prior experience or predispositions – as well as on the meditation method practiced. 
This is refl ected in the fact that the areas for spatial-sensory location or the spatial 
memory tend to be down-regulated in some methods, at least in long-term medita-
tors, while up- regulated, but then relatively consistently, in others.    

    Neuromolecular Aspects of Meditation 

 For several years attempts have been made to discover, aside from the macroscopic 
and morphological changes in the function and structure of the brain and central 
nervous system, changes and mechanisms at the molecular level that correspond 
with the observations made in the context of practicing mindfulness and meditation. 
In many areas, however, little progress has been made due to the diffi culty of 
examining the human brain in real time during meditation while making valid and 
reliable measurements at the same time. Moreover, many methods are still in the 
experimental stage, so relatively well substantiated methods and conclusive models 
are used to merge the fi ndings from various areas to an overall picture (see, e.g., 
Esch and Stefano  2010 ). 

 In any event, there is presumably involvement of the central limbic and mesolimbic 
or mesostriatal mechanisms. Thus, the brain’s motivation and reward systems – with 
dopamine as the leading messenger substance – appear to be involved (overview see 
Esch et al.  2004b ; Esch and Stefano  2004 ). So it is not surprising that various 
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authors were able to directly prove the presence of dopamine both in the brain and 
in plasma in connection with meditation (e.g., Jung et al.  2010 ; Kjaer et al.  2002 ). 
There have also been repeated reports of the involvement of enzymes for the produc-
tion and release of norepinephrine (NE) and epinephrine (E), therefore establishing 
a direct connection with stress physiology and with stress modulation at the 
molecular level (e.g., Jung et al.  2012 ). Other factors sensitive to stress are apparently 
also involved, such as the brain-derived neurotrophic factor (BDNF), although there 
are, as so often in this context, genetic predispositions (e.g. polymorphisms) that 
make a response more likely (see also Esch and Stefano  2010 ; Jung et al.  2012 ). 

 Lower values are found for plasma NE in meditators in comparison with control 
persons (e.g., Infante et al.  2001 ). The enzyme systems responsible for this (see 
above) are also involved in dopamine and morphine metabolism, although the 
real- time involvement of endogenous morphine during meditation has not been 
reliably proven yet, probably for the reasons mentioned above (see, e.g., Mantione 
et al.  2008 ,  2010a ,  b ). The situation is also somewhat unclear with respect to serotonin. 
It appears that meditation has a positive effect on the modulation of peripheral 
and central serotonin levels, with a tendency to raise them, but this effect is not 
consistently verifi able (Bujatti and Riederer  1976 ; Liou et al.  2010 ; Solberg et al. 
 2004 ; Walton et al.  1995 ; Yu et al.  2011 ). This may be due to circadian rhythms and 
interaction with other hormone systems, as there is, for instance, a ‘competition’ 
between melatonin and tryptophan. 

 By contrast, meditation increases peripheral melatonin levels (Liou et al. 
 2010 ; Solberg et al.  2004 ) and reduces cortisol levels (Brand et al.  2012 ; Esch et al.  2007 ; 
Walton et al.  1995 ) quite reliably. At the same time it can be seen that sympathetic 
 responsivity  is reduced (e.g., Hoffman et al.  1982 ) in favor of increased parasym-
pathetic tone (Bujatti and Riederer  1976 ). Interestingly, in this context it has long 
been known and quite thoroughly proven that stress – especially chronic stress – low-
ers acetylcholine levels by increasing acetylcholinesterase activity and activating the 
respective genes (Evron et al.  2005 ), which again illustrates the stress/anti-stress 
regulation mechanism at the molecular level. Also, relaxation/meditation training 
activates discriminative gene patterns (Dusek et al.  2008 ). Both, acetylcholine and 
morphine increase the activity of the constitutive nitric oxide-producing enzymes 
(overview, e.g., Stefano and Esch  2005 ), which is presumably one reason why 
elevated nitric oxide levels have been found in the breath of meditators (e.g., Dusek 
et al.  2006 ; Mantione et al.  2007 ). Interestingly, constitutive nitric oxide has an anti- 
infl ammatory effect, e.g., by inhibiting the pro-infl ammatory nuclear transcription 
factor NFkappaB, and chronic stress does the opposite and induces infl ammation 
(Esch et al.  2002 ). This could represent a neurobiological core element of the stress- 
modulating capacity of meditation and associated health benefi ts (Esch and Stefano 
 2010 ; Stefano and Esch  2005 ). However, this last point is still speculative. 

 In summary, it can be established that meditation can counteract stress at the 
mental, physical, physiological, and molecular level. Some of these effects are subjective 
by defi nition, but can defi nitely be objectifi ed using suitable methods. Regarding 
the improvement in mood and affect and subjective feelings of relaxation, happiness 
or ‘simply’ pleasure that have sometimes been reported by meditators, it can be 
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assumed that the endogenous motivation and reward systems are involved and a 
direct relationship with self-regulation can thus again be assumed.  

    Conclusions and Outlook 

 Meditative experiences and mindfulness are rooted not only in psychology, but in 
neuroscience and neurobiology as well. They can be detected at the level of the 
brain in the area of functional, but also structural changes in grey and white matter, 
especially in those areas and networks associated with attention and memory, 
interoception, and sensory processing as well as with self- and auto-regulation. This 
includes emotion and stress regulation to which, in addition to the integration of 
central autonomic regions, the limbic system and endogenous motivation and 
reward centers belong. Anxiety and ‘sensitivity to stress’ can be reduced and the 
ability to learn and remember is presumably improved. 

 At the level of neurobiological auto-regulation and molecular control, it has been 
proven that dopamine and melatonin are increased and cortisol and norepinephrine 
are reduced during meditative states, i.e., classic stress hormones are inhibited. 
However, increases in serotonin, nitric oxide, acetylcholine, and endogenous morphine 
are still speculative, which is due in part to the complexity and diffi culties with 
measuring methods. Thus, there is a need for further research. But in any case, the 
fi ndings are already interesting for medicine and the healthcare system, especially 
for therapeutic behavior change, lifestyle modifi cation, and addiction treatment. 
They can also be used to address the issue of and appraise the risks and ‘side effects’ 
of meditation. 

 Some authors relate meditation/mindfulness in this context to elements of motivation 
physiology and biology. The  approach system  and the  avoidance system  must be 
differentiated here (e.g., Esch  2011 ; Hanson  2009 ; McColl and Singer  2012 ; Sauer 
et al.  2011 ). Avoidance and aversion also includes the fi ght-or-fl ight and stress 
response, and approach or appetite also includes binding and reward perception and 
the anticipation of it (e.g., Bisaz and Sullivan  2012 ; McCall and Singer 2012). The 
binding or affi liation system is also described as a social relief and welfare system, 
and at the neurobiological level presumably includes a central role of oxytocin 
signaling pathways, a connection that awaits further study (Esch and Stefano  2005 ; 
Groppe et al.  2013 ; McCall and Singer 2012). The desire and reward system, on the 
other hand, is also described as the  wanting  or  pleasure system  and it incorpo-
rates dopamine and opioidergic signal pathways as central neurotransmitters 
(Esch and Stefano  2004 ; Singer  2010 ). Thereby, there is a bridge to the aversion 
system, e.g., when there are pharmacological, but also mental or psychosocial with-
drawal symptoms. In such a situation the stress hormones assume a dominant role. 
Thus all of these systems are connected neurobiologically and neuromolecularly, and 
mindfulness is believed to be able to return a ‘system in turmoil’, i.e., when regulation 
is in the reactive mode, and stress, allostasis, and depletion prevail, to the  responsive 
mode , with the primary function of down-regulation or even homeostasis and the 
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goal of regeneration, restoration and ‘recharge’, associated with feelings of inner 
peace, non-wanting or ‘quiescence’ (McCall and Singer 2012). 

 There is apparently a correlation between motivation regulation and self- 
regulation on the one hand, and controlling affects and emotions and stress regulation 
on the other – and all of these aspects appear to respond quite well to mindfulness 
therapy. Moreover, in a broader sense, mindfulness leads functionally and systemically 
to an increase in the degrees of ‘freedom’, i.e., internal fl exibility, since adaptation 
to reality, perceived control, self-effi cacy, and self-management skills are strengthened. 
This is expressed neurobiologically, in the brain, e.g., by an increase in asymmetry 
in EEG and fMRI fi ndings: neurological imaging shows asymmetric activity shifting 
and lateralization, and in addition frequently ‘anteriorization’. Especially, the relevant 
networks are activated via mindfulness practice, and this ultimately means that there 
is a network potential for growth, but also for acceptance, affi liation, and happiness 
or deep inner satisfaction. Of course, outcomes are speculative.  

 Chronic stress over the lifetime has been proven to lead to degenerations in parts 
of the PFC, leading, among others, to a decrease in the ability to regulate emotions, 
but also to deteriorated executive functions and a reduced performance of the work-
ing memory in the dorsolateral PFC. Furthermore, there may also be degeneration in 
the hippocampus, which is very stress-sensitive, while the amygdala may gain in 
size, with presumed effects such as elevated anxiety, or continuously feeling 
stressed. These are developments that the regular practice of meditation and mind-
fulness, including compassion training, appear to counteract, potentially, although 
there are still many questions with respect to therapeutic approaches. 

 In conclusion, we state again that the neuronal mechanisms of action of mindfulness 
can be systematically classifi ed in four areas: attention regulation, body awareness, 
emotion regulation, and self-perception. Britta Hölzel and Ulrich Ott propose this 
classifi cation and it appears to be useful and practicable.     
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    Abstract     Recent theories and fi ndings in psychology and neuroscience suggest that 
 self  and  other  are interconnected, both on a conceptual and on a more basic bodily-
affective representational level. Such self-other connectedness is supposed to be fun-
damental to empathy, social bonding and compassion. Meditation techniques – in 
particular mindfulness and loving-kindness meditation – have been found to foster 
these social capacities. Therefore, this contribution brings together both fi elds of 
research. In a fi rst step, we examine self and other from the perspective of psychology 
and neuroscience, integrating fi ndings from these fi elds into a dimension of mental func-
tioning anchored to self-centeredness and self-other- connectedness, respectively. In a 
second step, we explore how mindfulness and loving- kindness meditation may act 
differentially upon this dimension. Finally, by referring to a recent experiment from our 
lab, it is illustrated how research hypotheses can be derived from this framework. 
Such investigations could help to comprehend meditation effects in the social 
domain, and more generally, further the scientifi c understanding of self and other.  

        Introduction 

 Meditation can be characterized as a kind of attention regulation which involves 
focusing on one’s inner experience while refraining from social interactions. During 
the last decade, the practice of meditation has attracted considerable research interest, 
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primarily investigating effects on attentional, emotional and cognitive processes (for a 
recent review, see Sedlmeier et al.  2012 ). However, there is increasing evidence that 
meditation also shapes intersubjective experience and behavior, intensifying empathy, 
compassion, and altruism (e.g. Birnie et al.  2010 ; Klimecki et al.  2012 ; Leiberg et al. 
 2011 ). Thus, it seems an important question, how such a solitary practice as medita-
tion can foster these social capacities (cf. Kristeller and Johnson  2005 ). 

 Especially in the Buddhist tradition, a core aim of meditation is to gain experiential 
insight into the purportedly illusory nature of the self – often referred to as wisdom. 
Interestingly, according to this contemplative tradition, the cultivation of prosocial 
mental qualities such as loving-kindness and compassion is closely related to the devel-
opment of wisdom: both are said to naturally support and complement each other. 

 This chapter will draw on psychological and neuroscientifi c research as well as 
contemplative accounts of the  self  and it’s relation to the  other . An important notion 
will be their interconnected nature, both in subjective experience and on neuronal 
and functional levels. Thus, our aim is to incorporate both a fi rst person perspective 
and a third person perspective on these phenomena. This will provide a theoretical 
background in order to understand the intertwined nature of a change in the experience 
of the self and the capacity to connect more closely with others. This will also give 
an answer to the puzzling question how the solitary retreat into meditation may 
bring about interpersonal benefi ts.  

    Self and Other 

 The nature of the  self  and it’s relation to the  other  have been of long-standing interest in 
philosophy and, more recently, in psychology and neuroscience. While the focus in 
Western philosophy has often been on being individualistic, seperated, and autono-
mous, some authors have considered self and other as intimately connected, for exam-
ple in humanistic and phenomenological approaches (cf. Buber  1923/2009 ; Husserl 
 1950/1991 ; Zahavi  2006 ). The individualistic view is refl ected in a wealth of Western 
psychological research, which has drawn a picture of the self as a central, or even “totali-
tarian” (Greenwald  1980 ) cognitive construct (for a review, see Mischel and Morf  2003 ). 
However, the second view – self and other as intimately connected – has recently been 
endorsed by developmental, social, and intercultural psychology and neuroscience 
(Han et al.  2011 ; Decety and Sommerville  2003 ). Accordingly, on a bodily and affec-
tive level of representation, sensations, actions, and emotions of self and other are rep-
resented within common representational networks, which could provide a basis for 
social capacities such as empathizing with and taking the perspective of others (Decety 
and Chaminade  2003 ; Gallese  2003 ). Furthermore, based on ample evidence, some 
authors have claimed that self and other also overlap on a conceptual level of repre-
sentation (Aron et al.  2004 ; Cross et al.  2002 ). In this view, individuals tend to integrate 
their social context, and especially close others, into their self concept. 

 In the following, we will review evidence for self-other connectedness on both 
levels, starting with the conceptual level of the self. Furthermore, we will point out 
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that considerable interindividual variability exists in self-other connectedness and 
also that conceptual and bodily-affective levels of self-other representation are closely 
interwoven. As a result, we integrate these fi ndings into a framework which assumes 
a single dimension of mental functioning, spanned between self- centeredness on the 
one end, and self-other connectedness on the other. 

    The Conceptual Level: Self as a Cognitive Construct 

 The term  self  is used in manifold ways, that include diverse but interrelated aspects 
such as self-awareness, identity, and regulation of behavior (for a recent review see 
Leary and Tangney  2011 ). A widely accepted view is that one aspect of the self, 
named the “me self” by William James ( 1890 ), can be conceived as a constructed 
cognitive entity – an organized knowledge, or theory of self-related information – 
which is refl ected in the perception of having a particular identity (e.g. Epstein 
 1973 ; Higgins  1996 ). 

 In the last decade, neuroimaging studies pointed to certain areas within the cortical 
midline of the brain to be activated when refl ecting upon the self, for example when 
rating whether certain trait adjectives are descriptive of oneself or not (Qin and 
Northoff  2011 ; van der Meer et al.  2010 ). Furthermore, imaging studies consistently 
found a set of brain areas which are active during the resting state (i.e. when no 
task engagement is required). These have been labeled the “default mode of brain 
function” (Fox et al.  2005 ; Raichle et al.  2001 ). These areas include the medial 
prefrontal cortex (MPFC) and anterior and posterior cingulate cortex,, whose activity 
is correlated to mind-wandering (Christoff et al.  2009 ). Interestingly, they strongly 
overlap with those areas recruited during explicit self-refl ection (Gusnard et al. 
 2001 ; Qin and Northoff  2011 ; Whitfi eld-Gabrieli et al.  2011 ). Thus, the default mode 
of brain function seems to be closely tied to the perception of “being a self”. 

 As evidenced by a long history of behavioral experiments, mental functioning 
appears to be centered on the cognitive construct of the self in several ways. 
Regarding attention, it is well known that self-relevant information is preferentially 
processed in a highly automatic mode (   Bargh  1982 ; Geller and Shaver  1976 ; Moray 
 1959 ; Wood and Cowan  1995 ). In memory, the superiority of self-related material is 
well supported (for a review see Symons and Johnson  1997 ). Finally, much evidence 
has been reported on the motivation to protect and aggrandize the self in order to 
feel valuable (reviewed in Crocker and Park  2011 ). In the pursuit of self-esteem, 
individuals distort reality by means of self-serving biases, which led Greenwald 
( 1980 ) to speak of the “totalitarian ego”. Well known examples are biased causal 
attributions (Campbell and Sedikides  1999 ) and unrealistically optimistic self- 
judgments (e.g. Alicke et al.  1995 ; Weinstein and Lachendro  1982 ). All this literature 
supports the notion of the self as a “special” cognitive construct, that reinforces and 
aggrandizes itself pervasively, while differentiating itself from others. Some have 
taken this as a fundamental characteristic of healthy and effective human functioning 
(Greenwald  1980 ; S. E. Taylor  1988 ). 
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 However, some authors have stressed the social origin of the self (e.g. Higgins 
 1996 ; Mead  1934 ; Neisser  1988 ; Tomasello  1993 ). Concordantly, depending on the 
cultural context, people relate to the self in different ways (Heine  2001 ; Oyserman 
et al.  2002 ). Markus and Kitayama ( 1991 ) stated that in some cultures – most prom-
inently east Asian cultures – people tend to perceive themselves as interdependent, 
connected to others and part of a collective, striving to fi t-in and relate harmoniously 
to the social context. This view of the self has been termed the  interdependent self 
construal . In contrast, American and other Western cultures are characterized by 
an  independent self construal , which emphasizes autonomy, consistency, and 
distinctiveness of the self. 1  Markus and Kitayama ( 1991 , p. 224) posited that “these 
construals can infl uence, and in many cases determine, the very nature of the indi-
vidual experience, including cognition, emotion and motivation”. Indeed, there is 
increasing evidence for an infl uence on various self-related processes, for example, 
the need to have a positive view of the self (reviewed in Heine et al.  1999 ), the use 
of self-serving attributional biases (reviewed in Mezulis et al.  2004 ), and the effect 
of self-relevance on memory (e.g. Zhu and Zhang  2002 ). Strengthening the assump-
tion of a causal role of self-construal and demonstrating its dynamic nature, studies 
that prime a specifi c kind of construal show effects on perceived closeness, self- 
concept, cognition, and emotion (reviewed in Oyserman and Lee  2008 ). 

 Recently, fMRI studies demonstrated neural correlates of stronger interconnectedness 
in self-defi nition characteristic of interdependent cultures (reviewed in Han et al. 
 2011 ): In Chinese participants, higher activity in the medial prefrontal cortex – a 
region typically linked to self-referential processing – was consistently associated 
with trait judgments regarding oneself and a close other compared to judgments 
regarding a familiar other. In Westerners, this was only the case for self judgments 
but not for judgments regarding close others (Zhu et al.  2007 ). Furthermore, a recent 
meta-analysis integrated results from 25 brain imaging studies, which investigated 
trait evaluation related to self and others. The meta-analysis systematically controlled 
for the degree of self-relatedness of the other, that is, whether a personally close other 
or a familiar, but not personally close other was used in a study. The results yielded 
signifi cant differences in MPFC activation between self and familiar others, but not 
between self and close-others (Murray et al.  2012 ). 

 This indicates that also Westerners do not only defi ne themselves as isolated 
individuals but also, even if to a smaller extent, in terms of their relationships and 
group memberships. This has been pointed out in detail by social psychologists 
(Brewer and Gardner  1996 ; Chen et al.  2006 ; Turner  1986 ). Concerning close rela-
tionships, Aron and colleagues have argued and demonstrated convincingly that the 
other becomes, to some extent, integrated into the self (Aron et al.  1991 ,  1992 ,  2004 ). 
Furthermore, considerable individual variability exists in the extent to which 
individuals defi ne themselves in terms of their relationships by including others 
into the self (Cross et al.  2000 ,  2002 ,  2003 ). Cross et al. ( 2002 , p. 414) concluded 
that for some individuals “the relational self seems to be the default level of 

1   For a comparison of Eastern and Western concepts of the ‘self’ see also the chapter by Edge in 
this volume. 
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self- representation”. This has persistent effects on cognitive processes. For example, 
Cross et al. ( 2002 ) compared participants high in interdependent-relational self- 
defi nition to highly independent individuals and found that the former group had a 
better memory for relational information about others and described themselves 
and a close friend more similarly. 

 Depending on the situation, state shifts occur at the conceptual level of self-other 
connectedness: For example, intentionally taking the perspective of another person 
has been found to involve a conceptual self-other overlap (Davis et al.  1996 ,  2004 ; 
Laurent and Myers  2011 ). In general, the idea that people include others and groups 
of others into the self is widely supported (Coats et al.  2000 ; Goldstein and Cialdini 
 2007 ; Smith and Henry  1996 ; Smith et al.  1999 ) and discussed as a mechanism for 
reducing social biases (Galinsky and Moskowitz  2000 ), fostering social bonds 
(Galinsky et al.  2005 ), and acting prosocially (Cialdini et al.  1997 ).  

    The Bodily-Affective Level: Self as Embodied Agent 

 Various authors have suggested that a “minimal self” (Gallagher  2000 ) or “core self” 
(Damasio  2010 ) underlies and precedes the development of the conceptual self. 
This notion of the self refers to the “consciousness of oneself as an immediate 
subject of experience, unextended in time” (Gallagher  2000 , p. 15). 2  According to 
Damasio ( 2010 ), the core self involves four aspects: a specifi c spatial standpoint 
anchored to one’s body, a sense of agency, a sense of ownership, and primordial 
bodily feelings. Thus, this self is closely linked to the body and, by that, to the experience 
of affective states. 

 As will be outlined below, research in diverse fi elds, including phenomenology, 
developmental psychology, and neuroscience, indicates that this level of selfhood is 
characterized by a coupling, or connectedness with others. This link seems to be a 
hard-wired basis of various human social abilities. According to phenomenological 
accounts, the perception of the other as a bodily being is inherently linked to the 
experience of one’s own self on this minimal, or bodily level. (Thompson  2001 ; 
Zahavi  2006 ). That is, the perception of the other’s lived body differs from the 
perception of mere physical objects, because we directly experience the other “as 
an embodied subject of experience like oneself” (Thompson  2001 , p. 17). Put 
differently, the perception of the other’s body always conveys the sense that this 
body is another center of orientation in space, that it is a source of voluntary action, 
and that it is infused with sensations and feelings. Thus, the perception of the other 
is always, in a very basic sense, empathic, because we experience the other as a 
sentient, expressive, and intending being. 

2   “Unextended in time” is meant here in opposition to accounts of the self on the conceptual level, 
which also involve the notion of being an autobiographically extended self. However, as phe-
nomenologists have pointed out, also the moment-to-moment subjective experience does involve 
temporality, in the sense of being aware of the immediate past and future (Zahavi  2006 ). 
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 These phenomenological observations are supported by fi ndings from developmental 
psychology. A primordial coupling of the bodily perception of self and other is 
strikingly demonstrated by the ability and proneness of newborns less than 72 h old 
to imitate facial expressions (Meltzoff and Moore  1989 ). Because in doing so 
infants use body parts not visible to themselves, their inborn body schema must be 
structured in a way that allows to map the other’s bodily appearance to their own 
bodily self. According to Meltzoff ( 2007 ), this self-other equivalence in perception 
and action soon develops into the capability to understand others as having mental 
states such as intentions and emotions. Therefore, Meltzoff ( 2007 , p. 126) argued 
that “the like me’ nature of others is the starting point for social cognition”. This 
embodied link between self and others and its contribution to creating social 
connections has also been demonstrated in adults: Imitation of gestures and 
expressions occurs automatically and has therefore been termed the“chameleon 
effect”. It fosters affi liation, empathic responses such as emotional contagion, and 
prosocial behavior (Chartrand and Bargh  1999 ; Lakin and Chartrand  2003 ; Stel 
et al.  2008 ; van Baaren et al.  2004 ). 

 Pointing to an underlying neural mechanism, brain imaging studies on perspective 
taking, empathy, and imitation have demonstrated an overlap of brain areas – so-
called “shared networks” – involved in representing one’s own intentions, emotions, 
and actions and those of others (reviewed in Decety and Sommerville  2003 ; Hein 
and Singer  2008 ). Echoing Meltzoff’s “like me” notion, it has been argued that 
psychological identifi cation – the (innate) notion that others are like the self – is 
fundamental to shared neuronal networks and thus lays the ground for human social 
capacities (Decety and Chaminade  2003 ; Gallese  2003 ). Most importantly, a range 
of empathy related phenomena are supposed to be based on self-other overlap, both 
on the neuronal and the psychological level (Preston and Hofelich  2012 ; Preston 
and de Waal  2002 ; de Waal  2008 ). These phenomena include emotional contagion, 
which refers to the automatic sharing of emotions, empathy in the sense of understand-
ing emotions of others, and compassion as the resulting concern for the wellbeing 
of others. The role of neuronal self-other overlap in empathic concern for suffering 
others has been demonstrated by a recent fMRI study: When seeing others in 
pain, activity in the anterior insula, a part of the network that is also active during 
fi rst-hand experience of pain, was correlated with self-reported empathic concern 
and predicted costly helping (Hein et al.  2010 ). 

 Evidently, complex social phenomena such as the empathic understanding of 
others and compassionate concern for others must also, at some level, involve 
differentiations of self and other in order to avoid a complete confl ation. Otherwise, 
being confronted with suffering would result only in distress, impeding effective 
communication, prosocial motivation, and action. Some evidence points to the right 
temporoparietal junction (TPJ) as a crucial node for self-other differentiations 
(Decety and Lamm  2006 ). However, little is known about the involved mechanisms. 
For example, which point of reference is used to create a self/no-self distinction? 
Nor have the phenomenological dimensions of these differentiations been 
thoroughly investigated. 
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 Nevertheless, our aim here is to show that at a very basic level an individual must 
establish a connection to the other as being “like the self” (Decety and Chaminade 
 2003 ). But under which conditions does this occur? On the one hand, the situational 
context seems to have an infl uence, for example when it allows for cognitive 
reappraisal (Lamm et al.  2007 ). On the other hand, individual characteristics play 
a role: In a study by (Chartrand and Bargh  1999 , experiment 3), participants high 
in trait perspective taking (Davis  1983 ), compared to those low on that measure, 
tended to display more automatic imitation. Similarly, neuroscientifi c studies of 
empathy yielded higher resonance in shared networks in individuals with high self-
reported trait empathy (Avenanti et al.  2009 ; Jabbi et al.  2007 ; Lamm et al.  2007 ). 
Thus, self- other connectedness at this bodily-affective level seems to vary between 
persons and situations.  

    Interactions Between Embodied and Conceptual Levels 

 Self-other coupling on the bodily level seems to interact with conceptual forms of 
self-other connectedness. For example, several experiments (reported in Ashton- 
James et al.  2007 ) indicated that, when being unobtrusively mimicked by another 
person, self-construals shifted towards interdependence (see above), and perceived 
closeness with others increased (as measured by the Inclusion of Other in the Self 
Scale; Aron et al.  1992 ). Conversely, in another study, interdependent self-construal 
was associated with more non-conscious mimicry compared to independent self- 
construal (van Baaren et al.  2003 ). Hence, bidirectional interactions seem to occur 
between the bodily-affective and the conceptual level. Interestingly, the above 
mentioned study by Hein et al. ( 2010 ) revealed different neuronal patterns in 
response to another person in pain depending on whether a shared social identity 
existed. Participants of this study were recruited from a local soccer team, while the 
person in pain was a confederate who posed as an ingroup member, i.e. as a fan 
of the same group, or as an outgroup member, i.e. as a fan of a rival team. When 
the person belonged to the outgroup compared to the ingroup, reduced activity in the 
anterior insula, a part of the shared pain network, and enhanced activity in the 
nucleus accumbens, a reward related are was observed. Thus, when participants 
conceptually differentiated between themselves and the person in pain based on 
group membership, they seemed to reduce empathic responding to the pain while 
deriving pleasure from the situation. Similarly, a recent study found activity in the 
shared pain network when seeing a close other experiencing social exclusion, but 
not in response to a stranger’s social suffering (Meyer et al.  2012 ). Moreover, the 
shared pain activity in the close other condition was correlated with self-reported 
self-other overlap. From our point of view, these studies indicate that self-other 
connectedness at the conceptual level modulates connectedness of self and other at 
the bodily- affective level, and vice versa.  
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    Self-Centeredness and Self-Other-Connectedness 

 Taken together, the presented literature indicates that the conceptual self as a cognitive 
unit sharply delimited from others may be, at least in its extreme form, a particular 
characteristic of Western cultures. However, considerable situational and individual 
variability does also exist within Western culture. Also at a more basic, embodied 
level, the tendency to identify with others, to connect, and to empathize with them 
seems to involve individual variability. Hence, we integrate both levels into a framework 
of mental functioning (see Fig.  1 ).

   Similar suggestions have been made by others. As an umbrella concept, (Wayment 
and Bauer  2008 ) introduced the term  quiet ego  and contrasted it to a loud ego. They 
see in the quiet ego “a self-identity that is not excessively self-focused but also 
not excessively other focused – an identity that incorporates others without losing 
the self” (p. 8). According to the authors, characteristics of a quiet ego include non-
defensive awareness in terms of a detachment from egoistic appraisals, interde-
pendence, i.e. conceptual integration of self and others, and compassion for self 
and others. A related concept is  self compassion  (Neff  2003b ). According to Neff, 
de- emphasizing the individual self in favor of interdependent and shared aspects 
of identity reduces the importance of self-esteem and opens the possibility for self- 
compassion – taking a kind and understanding attitude towards the self. Thus, in 
self-compassionate individuals “the boundaries between self and other are softened” 
(Neff  2008 , p. 95). 

Level:
Self-centeredness Self-other-connectedness

cognitive-
conceptual

Self as a central cognitive
construct differentiated
from others

Self-other inclusion, blurred 
boundary between self and
others

Interactions

bodily-
affective

Self as embodied agent;
the core of subjective 
experience

Self-other coupling: actions, 
intentions and emotions of
others as “like the self”

Empathy
CompassionLevels of self-other differentiation?

  Fig. 1    A framework of mental functioning based upon a common distinction of a cognitive- conceptual 
and bodily-affective level of self representation. Because of their tight interactions, both levels 
can be conceptualized as a dimension which is anchored to self-centeredness on one side and 
to self-other-connectedness on the other side. Self-other-connectedness is necessary for the 
experience of empathy and compassion; however, self-other differentiation at a different level 
might also contribute to the experience of these states       
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 Dambrun and Ricard ( 2011 ) have proposed a theory, which assumes that 
psychological functioning varies between self-centeredness and selfl essness. In 
self- centered functioning, the self is perceived as existing continuously and 
independently from others, and serves as a central point of reference for many psy-
chological activities. High importance is given to the self relative to others, resulting 
in cognitive biases and the need to aggrandize and protect the self. Thus, this con-
ception of self- centeredness is highly similar to the one we have provided above. 
Dambrun and Ricard ( 2011 ) state that the more psychological functioning shifts 
towards selfl essness, the more the self is perceived as a changing, impermanent, and 
interdependent element of its social and natural environment. Therefore, motivation 
and cognition is directed more towards achieving harmony within the elements 
of this context, resulting in altruism and benevolent emotion and motivation (e.g. 
kindness, empathy, compassion). Hence, the conception of selfl essness in this model 
involves interdependence or connectedness of self and other, as we have described 
it. Based on the literature discussed above we complement this notion of selfl ess 
functioning by highlighting the non-conceptual levels of self-other connectedness, 
which have been linked to empathy and compassion in recent research (reviewed in 
Decety and Sommerville  2003 ; Hein and Singer  2008 ). 

 By drawing on Buddhist philosophy, Dambrun and Ricard ( 2011 ) describe 
another feature of selfl essness, i.e. impermanence of the self in the sense that the 
self is not regarded as a “real”, permanently existing entity. This Buddhist view of 
the self will be discussed in the next section. We will point out that loving-kindness 
meditation (LKM) and mindfulness meditation (MM) can be differentiated by their 
aim to either foster self-other connectedness (LKM) or to dis-identify from a reifi ed, 
permanent self (MM). In order to comprehend the effects of both practices and 
their interplay from a scientifi c point of view, we will now apply the framework of 
self- centeredness and self-other connectedness developed above.   

    Buddhist Meditation and the Self 

    Mindfulness Meditation 

 At the core of Buddhist teachings lies the idea that there is no such thing like a 
permanent, truly existing entity called “a self” (Olendzki  2006 ). Instead, the ordinary 
experience of having a self that “owns” one’s body, emotions, and perceptions and 
which is the origin of one’s thoughts and actions is the outcome of certain mental 
processes. 3  These processes involve grasping, i.e. the craving for pleasant and the 
rejection of unpleasant feelings, both of which seem to imply a permanent self 
which could actually be affected by these feelings. Through repeated grasping, the 

3   In this respect the Buddhist approach to the self resembles the view of cognitive science, however, 
it takes another step and tries to transform the everyday experience of a “real” self through meditative 
practice, an endeavor not approached by Western science (cf. Varela et al.  1991 ). 
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perception of having a personal identity is instantiated, which results into a style 
of mental functioning similar to what we have described above as self-centered 
functioning: “Grasping merely consists of regarding any aspect of experience with 
the stance This is mine; this is me; this is my self” (Olendzki  2006 , p. 257). 
According to Buddhism, grasping unavoidably leads to psychological distress. 

 To achieve enduring happiness, one needs to become aware of these processes 
and to suspend them by disidentifying from the ordinary sense of self. To this aim, 
MM can be employed. Typically, this practice involves focusing on current somato-
sensory and mental events in a non-conceptual, non-judgmental manner, thereby 
suspending ongoing self-referential thoughts (Farb et al.  2007 ). 

 While most of the research devoted to this practice focused on processes of attention 
and emotion regulation, some support is available that this practice does, as 
suggested by Buddhist theory, involve a change in the self (see also the chapter by 
Edge in this volume). One example involves the concept of  decentering  (or  reperceiving ), 
which refers to a dis-identifi cation from mental contents and has been suggested as a 
core mechanism of MM (Shapiro et al.  2006 ). Specifi cally, the concept designates a 
shift from “being immersed in the drama of our personal narrative or life story” 
towards being able “to stand back from (witness) our story’ about who and what  we  
ultimately are” (Shapiro et al.  2006 , p. 379). Decentering, as assessed with self-report 
scales (Fresco et al.  2007 ; Lau et al.  2006 ), has been found to be an outcome of MM, 
both in terms of trait and state changes (Feldman et al.  2010 ; Orzech et al.  2009 ). 

 More direct evidence comes from brain imaging research. In an fMRI study 
(Farb et al.  2007 ), participants who had attended an 8-week mindfulness training 
were compared with novices. Brain activity was recorded while reading trait words 
in a mindful self-focus (being aware of body sensations, i.e. the embodied self) or in 
a narrative self-focus (refl ecting upon what the trait words meant for oneself, i.e. the 
conceptual self). During experiential self-focus, reduced activity in the medial 
prefrontal cortex, an area associated with self-referential processing, and enhanced 
activity in viscerosomatic areas was observed in comparison to the narrative self- 
focus in participants trained in MM. In contrast, this dissociation of narrative and 
experiential self-focus was weaker in untrained participants. In another study, trait 
mindfulness scores were negatively correlated with resting state activity in the 
medial prefrontal cortex, indicating that mindfulness does habitually attenuate self- 
referential mental activity (Way et al.  2010 ). In a similar vein, changes in default 
mode network connectivity have been associated to intensive MM (V. A. Taylor 
et al.  2013 ; J. A. Brewer et al.  2011 ). 

 In summary, this evidence suggests that MM does in fact lead to a decrease in self-
centered functioning. However, these results hardly refl ect the radical transformation 
of one’s sense of self, which is the ultimate goal of Buddhist meditation practices. 4  
Rather, they seem to refl ect dis-identifi cation from some mental contents on the 
conceptual level, which is likely to occur already after less meditation practice.  

4   Several authors have approached these states of advanced or even complete spiritual transformation 
from a scientifi c stance. However, they differ in their scientifi c approach and in the phenomenologies 
assumed to be present in these states (for examples, see Albahari  2011 ; and chapters by Austin and 
Edge in this volume). 
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    Loving-Kindness Meditation 

 In Buddhism, the insight into the illusory nature of the self is regarded as 
wisdom, while compassion and loving-kindness are regarded as necessary com-
plements to it (Wallace  2001b ). This is often expressed by a metaphor: “Wisdom 
and compassion are like the two wings of a bird: Both are necessary for the bird 
to soar” (C. Feldman  2005 , p. 15). While MM is aimed at wisdom, with loving-
kindness meditation (LKM) one intends to cultivate unconditional and impartial 
kindness towards the self and others. 5  This quality, originally named  mettā  in Pali 
and  maitrī  in Sanskrit, and often translated as  loving-kindness , is described by 
feelings of connectedness to others and a heartfelt wish for their well-being. The 
experience of this state is said to result in prosocial motivation and behavior 
(Wallace  2001b ). 

 Usually, loving-kindness is cultivated together with three other qualities, 
namely compassion, empathetic joy and equanimity (Salzberg  1995 ). These qual-
ities constitute the  four immeasurables . They can be practiced separately, but 
because of their interrelated nature, development in one will also advance the 
others. While loving-kindness yearns for the well-being of others, compassion is 
understood as the strong wish to end the suffering of others (Wallace  2001b ). 
Evidently, both are strongly related and thus “really two sides of the same coin” 
(Wallace  2001a , p. 219). Empathetic joy means taking part in other people’s 
delight. Finally, equanimity means dismantling separations between self, friends, 
or enemies so that loving- kindness and compassion can be experienced without 
bias. Typically, in LKM one directs positive wishes at specifi c persons, including 
oneself, groups, human beings in general, or even at all sentient beings. The prac-
titioner can also imagine the warmth or light of the “radiated” love or visualize 
the person whom it is “sent” to. Typical wishes are: “May you be free from danger”, 
“may you have mental and physical happiness”. These wishes are thought to help 
establish feelings of love and kindness. Thus, the core of the practice is not the 
recitation of these phrases but the mindful awareness of the feelings connected 
to them. Practitioners often begin by focusing on themselves. With further prog-
ress in the meditative development and also during the course of one meditation 
session, the practitioner expands the feelings, usually in the following order: 
(1) self, (2) close other, (3) neutral person (4) diffi cult person or “foe” (5) groups 
of others, (6) all sentient beings. The aim is to experience the same degree of loving-
kindness in all of these instances. 

 Based on the phenomenology of the practice, we suggest that a core element of 
it is to increase self-other connectedness, both at the conceptual and at the bodily- 
affective level. Impacting the conceptual level, the practice involves the realization 

5   Across Buddhist traditions, several techniques exist which are aimed at cultivating compassion 
and loving-kindness (e.g. Rinpoche and Mullen  2005 ). We focus on an account from Theravada 
Buddhism, which is based on the Mettā Sutta of the Pali Canon and taught in the modern Vipassana 
movement (Buddharakkhita  1995 ; Salzberg  1995 ). Beginning research on these practices is 
reviewed in (Hofmann et al.  2011 ). 
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that all humans, and eventually, all sentient beings, strive to gain happiness and 
reduce suffering. However, a strengthening of the embodied link between self and 
other might even be more important. This assumption is based on two observations: 
(i) Developing loving-kindness for oneself involves looking at the self from the 
perspective of another person. Thus, during this practice a kind of exchange of self 
and other occurs, or as Wallace (Wallace  2001b , p. 10) puts it: “one has entered into 
an I-you relationship with oneself”. (ii) When developing loving-kindness for a 
widening circle of others until extending it to all sentient beings, one empathizes 
with their striving for happiness and their wish to be free of suffering. By that, we 
assume, meditators extend and generalize the “like me” link of empathy discussed 
above. Even though this might involve conceptual “top-down” infl uences, for example 
by thinking of a shared humanity, the core is a bodily-affective resonance – often 
described as a “ heartfelt  wish” – with imagined others. Thus, this practice seems to 
involve an empathic coupling of self and an extending range of others, increasingly 
blurring distinctions between them. 

 A recent study (Colzato et al.  2012 ) yielded evidence for the embodied nature 
of this process by employing the social Simon task, a spatial compatibility task 
performed jointly by two persons (Sebanz et al.  2003 ). Response costs induced by 
joint action in this task have been taken to evidence shared representation of others 
and one’s own actions. In Colzato et al. ( 2012 ), practicing Buddhists demonstrated 
stronger interferences in the joint task compared to matched controls. The authors 
suggested that this effect represents a larger self-other integration and relate it to 
the concepts of compassion and connectedness endorsed by Buddhists. However, 
it is not possible to relate this fi nding to specifi c meditative practices, as these 
are not reported by the authors. More conclusive in this respect is a laboratory 
experiment with meditation novices (Hutcherson et al.  2008 ). A short, guided 
LKM was compared to a neutral imagery task. LKM lead to larger increases in 
explicit ratings of connectedness and positivity and in implicit positive evaluations 
measured with an affective priming task. A recent experiment addressed the ques-
tion whether LKM would actually increase prosocial behavior (Leiberg et al.  2011 ). 
The latter was assessed during an interactive computer game in an implicit and 
ecologically valid manner. Relative to baseline, helping behavior increased after a 
1-day training in LKM, but not after 1-day training in a memorization technique. 
Finally, an fMRI study (Lutz et al.  2008 ) measured neuronal responses to neutral 
and emotional sounds in expert meditators (10,000–50,000 h of meditation practice 
including compassion meditation) and in age-matched controls. During a loving-
kindness- compassion state versus a resting state, responses in networks associated 
with the experience and sharing of affective states were increased. This effect was 
stronger in meditators than in controls. In conclusion, when assuming that LKM 
increases bodily-affective resonance between self and others, these results are in 
line with recent accounts of empathy, compassion and altruism, which regard self-
other coupling as the basis of these prosocial phenomena (Preston and Hofelich 
 2012 ; Preston and de Waal; de Waal  2008 ).  
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    The Interplay Between Mindfulness and Loving-Kindness 

 Refl ecting the close relationship of mindfulness and loving-kindness, or compassion, 
in Buddhist thought, there seems to be a bidirectional interplay between them. On 
the one hand, mindfulness is said to naturally result in connectedness with others 
(Salzberg  2011 ). On the other hand, the practice of LKM supposedly helps to refrain 
from engaging in self-referential thought and thus supports mindfulness (Hofmann 
et al.  2011 ). 

 Our theoretical framework allows conceiving both directions of the interplay. 
Firstly, conceptual boundaries between self and other seem to prevent individuals 
from experiencing empathy (as indicated by the studies from Hein et al.  2010 ; 
Meyer et al.  2012 ). Simply reducing self-referential mental activity may therefore 
increase empathic receptivity (for detailed discussion of a similar point, see Schuster 
 1979 ). Secondly, the focus on somatosensory sensations often involved in MM 
presumably leads to an increase of connectedness between self and others through 
awareness of the bodily coupling. For example, when perceiving others’ suffering, 
mindfulness may increase awareness of co-perceived bodily and affective empathic 
reactions. By being mindfully open the meditator’s own potential for suffering 
can resonate with the other person’s suffering (see also Schmidt  2004 ). Lastly, 
mindfulness does already entail an attitude which exchanges self and other: “By 
 observing  one’s own body, rather than simply  identifying  with it, one cultivates a 
kind of self- alterity, by experiencing one’s own body simply as a matrix of phenomena, 
rather than as a self” (Wallace  2001b , p. 6). Taken together, these mechanisms might 
explain why mindfulness contributes to changes in the social domain: Mindfulness 
inhibits self-centeredness, primarily on the conceptual level, thereby enabling 
to experience connectedness to others at the bodily-affective level. In fact, some 
correlational and longitudinal studies suggest that both, trait mindfulness and 
MM, are associated with empathy, concern for others, and interpersonal closeness 
(summarized in Block-Lerner et al.  2007 ; see also Dekeyser et al.  2008 ). Moreover, the 
concept of self-compassion comprises the separate but intercorrelated subcompo-
nents self-kindness, mindfulness, and common humanity or a sense of connected-
ness with others (Neff  2003a ,  b ). In line with our suggestions, self-compassion was 
correlated with greater self-reported compassion for humanity, empathic concern, 
perspective taking, and altruism in meditators and community adults; however, 
some of these correlations were not observed among college students (Neff and 
Pommier  2013 ). 

 Our theoretical suggestions agree with a 2-stage model of the effects of medita-
tion on empathy, compassion and altruism proposed by Kristeller and Johnson 
( 2005 ). The fi rst step involves heightening awareness of and disengaging from 
dysfunctional reaction patterns through basic meditation practice. This includes 
disengagement from self-centered and self-protective patterns, facilitating the ability 
to experience needs of others. Thus, this step entails the effects of MM described 
above. According to the model, a second step is necessary to increase empathy and 
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compassion: an explicit focus on love and compassion towards others as in LKM. 
As explained in detail above, the framework of self-other connectedness and its 
application to LKM allows to propose an underlying mechanism. 

 Additionally, the framework also allows for conceiving the other direction of the 
interplay between LKM and MM: According to interactions between conceptual 
and embodied levels, an increase in self-other connectedness in the affective, 
embodied domain through LKM should reduce self-centeredness on the conceptual 
level. Indirect evidence comes from a randomized, longitudinal fi eld experiment 
on LKM (Fredrickson et al.  2008 ). Over the course of a LKM training, a range of 
daily assessed positive emotions increased in the meditation group but not in the 
control group. These gains in positive emotions were associated with increases in 
trait mindfulness. 

 More direct evidence for a close relationship between the development of loving- 
kindness and a change in the self comes from a recent study conducted at our lab 
(Trautwein et al., submitted). In the next section we will shortly discuss this study 
in order to illustrate how the conception of a dimension of self-other connectedness 
can be used to derive research hypotheses on meditation effects in the social domain.   

    Investigating the Impact of Loving-Kindness 
Meditation on Self-Other Connectedness 

 Is the cultivation of loving-kindness through LKM accompanied by a decrease in 
self-centeredness and an increase in self-other connectedness? We addressed this 
question, which is a consequence of the framework developed above, in a recent 
experiment (Trautwein et al., submitted). As an indicator of self-other connected-
ness, event-related potentials (ERP) of the EEG elicited by one’s own and a close 
other’s face were assessed in long-term practitioners of LKM and in a closely 
matched control group. Of specifi c interest for our study was the P300 component 
in the ERP, which is usually assessed in oddball paradigms, i.e. in response to stimuli, 
which appear infrequently against a background of standard stimuli. The P300 is a 
positive potential in the EEG occurring approximately 300–500 ms after presenta-
tion of stimuli which engage an individual’s attentional resources; and it has maxi-
mal amplitudes at frontal to parietal midline sites (Comerchero and Polich  1999 ; 
Polich  2007 ). Previous studies consistently found larger P300 amplitudes for self- 
related stimuli including one’s own name, face, autobiographical information and 
self-referent pronouns compared to not self-related stimuli (e.g. Gray et al.  2004 ; 
Tacikowski and Nowicka  2010 ; Zhao et al.  2009 ,  2010 ,  2011 ). Therefore, the self- 
relevance effect, defi ned as the difference between self- and other-related P300 
amplitudes, might refl ect the high priority given to the individual self, which is 
characteristic of self-centered functioning, at an implicit level. Thus, if LKM leads 
to a stronger integration, or connectedness, of self-other representations, a smaller 
self-relevance effect in terms of reduced differences between self- and other-related 
P300 should be associated with this practice. This hypothesis was tested in our study. 
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 Specifi cally, the study investigated trait and state effects of LKM on self-other 
connectedness. State effects refer to transient shifts in self-other connectedness 
which may occur during and directly after the meditative practice, whereas trait 
effects correspond to lasting changes due to long-term practice of LKM. As the 
study’s main variable of interest, P300 amplitudes in response to self and a close 
other’s face were measured during an oddball task (see Fig.  2  for a description). 
To measure trait effects, 11 long-term practitioners of LKM were compared to 11 
control participants matched for age, sex, handedness, and education. Meditators 
came from different Buddhist traditions, but all had a regular LKM practice of, on 
average, 9 years (SD = 8 years) and they had practiced meditation on average for 
12 years (SD = 9 years). In order to investigate state effects of LKM, meditators 
were measured additionally after a short LKM state and after a closely matched 
control state. The former involved 10 min of LKM directed at the close other, 
whose picture was used to assess P300 amplitudes. In the control task, partici-
pants were asked to think about the close other in a neutral manner. The order of 
these two priming tasks was counterbalanced and they were always followed by 
P300 assessments.

   As additional outcomes of LKM, the study assessed self-compassion (Bartel 
 2009 ; Neff  2003a ) and compassionate love (Sprecher and Fehr  2005 ) with question-
naires. Compassionate love is a concept resembling the Buddhist notion of compassion 
and loving-kindness. It is defi ned as “an attitude toward other(s), either close others 
or strangers or all of humanity; containing feelings, cognitions, and behaviors that 
are focused on caring, concern, tenderness, and an orientation toward supporting, 
helping, and understanding the other(s)” (Sprecher and Fehr  2005 , p. 630). 

  Fig. 2    The oddball task in Trautwein et al. (submitted) consisted of a fast stimulus sequence, 
 containing a fl ower (20 % of the trials) which required a button press (the target stimulus), self and 
close other’s face (distracter stimuli, 20 % of the trials), and scrambled versions of these 
 stimuli (standard stimuli, 60 % of the trials). Two blocks of a total of 375 trials were presented. 
ISI = inter-stimulus-interval       
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 The results of the study yielded signifi cant differences in questionnaire scores: 
compared to the control group, meditators reported to experience more compas-
sionate love towards strangers and all of humanity. Similarly, meditators described 
themselves as being more compassionate towards themselves. In agreement with 
these results, other studies found associations between meditation practice and 
compassionate love (Leiberg et al.  2011 ; Sprecher and Fehr  2005 ) and self- compassion 
(reviewed in Barnard and Curry  2011 ). 

 As an indicator of self-centeredness vs. self-other connectedness, the study 
assessed P300 amplitudes. A three factorial ANOVA of P300 amplitudes [group 
(meditators, controls) × stimulus (self, other) × electrode (Fz, FCz, Cz, CPz, Pz)] 
yielded a signifi cant main effect for stimulus. Thus, concurring with previous 
studies (e.g. Gray et al.  2004 ), larger P300 amplitudes were elicited by self faces 
compared to close other faces (see Fig.  3  for an exemplary illustration). Most 
importantly, a signifi cant group x stimulus x electrode interaction supported the 
hypothesis that a change in self- and other-related processing is associated with 
meditation practice. Post-hoc analysis indicated that at frontal and central sites, 
differences between self and other tended to be similar in both groups (or slightly 
higher in controls). At a posterior site (Pz), however, the self-relevance effect was 
more pronounced in controls than in meditators.

   At Pz electrode location, P300 differences (self minus other) were correlated 
with the individual duration of meditation experience, suggesting that this effect 
was in fact an outcome of meditation practice. Furthermore, in agreement with the 
framework developed above, a close relationship between decentering of the self 
and a stronger affective connectedness with others was indicated by a negative 
correlation between the self-relevance effect and self-reported compassion for 
others. This correlation was driven by P300 amplitudes elicited by the self face, that 
is, they tended to be smaller in those participants who reported experiencing more 
compassion for strangers and humanity. 

 A crucial point of our theoretical framework was that individuals may differ 
depending on whether they represent themselves more in a way that is inherently 
connected to others (self-other-connectedness), or rather as an entity separate from 
others (self-centeredness). If the self-relevance effect is regarded as a particular 

  Fig. 3    Exemplary illustration of results: event-related potentials elicited by self-face and other- face 
at Pz electrode site for meditators and controls       
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characteristic of self-centeredness, these fi ndings give support to the idea that LKM 
shifts an individual’s mode of representation towards self-other connectedness. 

 However, an alternative explanation of this fi nding must be considered: As the 
P300 component elicited by distracter stimuli (P3a) presumably refl ects attentional 
resource allocation (Polich  2007 ), and meditation training has been associated with 
changes in attentional processes (Brefczynski-Lewis et al.  2007 ), one might argue 
that this fi nding refl ects a change in attentional domains, but not in the self. In fact, 
effects of a meditative state on auditory P3a have been reported and interpreted as a 
decreased attentional engagement elicited by distracting stimuli (Cahn and Polich 
 2009 ). The counter-argument to this alternative explanation is that the change in 
P300 amplitudes in our study was specifi c to the type of stimulus (self vs. other) 
as indicated by the group × stimulus × electrode interaction. A general reduction in 
attention allocation to distracters would have been refl ected in a main effect of 
group and not mediated by the stimulus type. Therefore, it is likely that the fi ndings 
of the study do represent a reduced self-centeredness in meditators. 

 Furthermore, as predicted by the framework, the results suggest that reduced 
self-centeredness is related to increased empathic and compassionate connectedness 
with others. This assumption is supported by the fi nding that the reduction in self-
centeredness, as assessed by the ERP data, was accompanied by increased compassion 
for strangers and humanity, as measured by the compassionate love scale (Sprecher 
and Fehr  2005 ). More specifi cally, one implication of our framework was that sharp 
conceptual boundaries between self and other (self- centeredness) might inhibit 
the hard-wired bodily-affective coupling between them. The inverse relationship 
between P300 amplitudes elicited by one’s own face and unspecifi c compassionate 
love provide support for this assumption. 

 However, due to their cross-sectional nature these fi ndings do not provide direct 
evidence for a causal link between LKM and increased self-other connectedness. 
In order to test for such a causal effect of LKM, the study also assessed P300 
components directly after two priming conditions (LKM and a control task). 
However, the results did not yield evidence for a state effect of LKM: After meditators 
had completed a short LKM, P300 amplitudes did not differ from measurements 
taken after a structurally similar control task involving other-related thinking. Several 
explanations may account for this lack of state effects: For example, the P300 
measure might not be sensitive enough to the bodily-affective connectedness 
induced by LKM; or the state effect might be too transient in order to be captured 
by the paradigm, which was applied only after the meditation itself. Future studies 
could clarify this by employing measures which can be taken during the meditation 
or which tap more into the embodied level of the self. 

 Taken together, the results in the group comparison of our study must be interpreted 
carefully with regard to their causal nature. Although both groups were matched 
closely regarding potentially confounding factors, the relationship between LKM 
practice, reduced self-centeredness and increased engagement with others might 
not be as direct as assumed, but moderated by other variables. Similarly, the direction 
of causality cannot be derived from these fi ndings. Finally, another reason for cautious 
interpretation of the results is the small sample size of this study. 
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 Nevertheless, it seems a promising endeavor to further investigate the relationship 
between neurophysiological and behavioral measures that tap into the structure of 
the self – it’s centrality or openness to others – and outcomes in the interpersonal 
domain, including empathy, compassion and prosocial behavior.  

    Conclusion 

 In this chapter we integrated fi ndings on the structure of the self and it’s connectedness 
with others and pointed out how this theoretical background can improve the 
understanding of meditation effects in the social domain. Converseley, we hope that 
the consideration of contemplative accounts may also complement the scientifi c 
understanding of self and other. 

 According to recent work in social psychology and neuroscience, connectedness, 
or the overlap of self and other representations, is vital for a variety of interpersonal 
capabilities such as empathy, compassion, and the creation and maintenance of social 
bonds. Buddhist contemplative accounts highlight how the concept of a permanent, 
individual self causes distress, while disengagement from it through MM will 
increase happiness and a loving and caring connectedness with others. The proposed 
framework allows for conceiving aspects of both of these approaches at once: While, 
on a conceptual level, mental functioning tends to be centered on an individual self, 
people do also include others – to some extent – into their concept of self. Furthermore, 
a hard-wired bodily and affective link provides a basis for intersubjective sharing of 
mental states. Because both of these levels seem to be closely interconnected, the 
centeredness on the conceptual self does also limit the ability to affectively connect 
with others. Thus, a decrease in self-centeredness regarding the conceptual self leads 
to increased affective self-other-connectedness. Inversely, reinforcing the affective 
link to others does also foster self-other connectedness on the conceptual level. 

 Based on this framework, we suggest that meditation practices such as MM and 
LKM lead to a change in the self via two intertwined roads:
•    MM decreases self-centeredness primarily on the conceptual level; or in other 

words, helps disengaging from conceptual self-related contents.  
•   LKM increases self-other connectedness on the bodily-affective level; that is, 

LKM increases identifi cation with others building upon a hard-wired bodily- 
affective link between self and other.    
 A recent study from our lab (Trautwein et al., submitted) was discussed in order 

to illustrate how empirical research questions can be derived from this framework. 
The results of this study support our theoretical considerations, however they must 
be regarded as preliminary due to their cross-sectional nature and the small sample 
size of that study. 

 In order to comprehend phenomena such as empathy and compassion, which 
essentially contribute to individual and societal well-being, the investigation of the 
self-other relation seems to be a worthwhile endeavor. The meeting of psychological 
and neuroscientifi c approaches with contemplative techniques such as MM and 
LKM might contribute here, especially to understanding processes involved in 
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constructing and dissolving boundaries between self and other. From a theoretical 
perspective, the scrutiny of these dynamics is a crucial challenge towards a more 
unifi ed view of selfhood and intersubjectivity. From a practical stance, this might 
contribute to the development of scientifi cally informed strategies for reducing 
social confl ict and fostering human fl ourishing in relation to others.     
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    Abstract     Many personal reports from experienced meditators exist on how subjective 
time slows down in meditation practice as well as in everyday life. However, hardly 
any empirical work exists regarding this exceptional experience. In this theoretical 
chapter we discuss cognitive and neural models of time perception. We aim at showing 
how the subjective passage of time and duration are modifi ed by functional states of 
mindfulness, i.e. by attention regulation, body awareness and emotion regulation. 
The ability of expert mindfulness meditators to focus more strongly on sensory 
experiences and to be more strongly aware of feelings and of body states leads to a 
slowing down of time in the present moment. Moreover, as a consequence of more 
effi cient attention regulation capacities, memory formation is enhanced which in 
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retrospect leads to a subjective lengthening of past duration. Empirical studies 
concerning time perception in meditation practitioners would help to understand 
meditative states and at the same time would foster knowledge on cognitive- emotional 
as well as neural processes underlying the experience of time.  

       Introduction 

 In experienced meditators conscious awareness is altered during meditation while 
attention is being focused on the experience of the present moment. Essentially, mind-
fulness meditation is understood as bringing awareness to each moment in time. Being 
mindful entails attending to sensory experiences in the outside world, thoughts, 
emotions and body sensations by curiously observing them with a warm- hearted 
attitude of openness and acceptance (Kabat-Zinn  2005 ). One aspect that is noticed 
by individuals during mindfulness meditation as well as by experienced meditators 
in everyday experience is that subjective time slows down considerably – in the 
present moment as well as experienced for longer periods of time (see the chapter 
“The ‘sense’ of time passing” in Kabat-Zinn  2005 ). 

 In phenomenological analyses of subjective time by Edmund Husserl, Maurice 
Merleau-Ponty or William James the dual experience of temporality is prominently 
discussed as encompassing (1) the sense of a present, the feeling of  nowness  and (2) the 
feeling of a fl ow of time leading to the experience of duration (Wittmann  2009a ). 
On the one hand, we perceive the unity of the present, a fundamental temporal 
window of consciousness that defi nes our sense of an extended  now . On the other 
hand, we experience the passage of time, best described by a stream or fl ow. The 
fl ow constitutes itself as an event which is anticipated, then experienced, and later 
remembered, and by this way generating a sense of duration. The sense of the 
present moment and of the fl ow of time constitutes our experience of temporality 
as complementary phenomena. Whereas there are indications that the subjective 
present might be expanded in experienced meditators (Carter et al.  2005 ; Sauer et al. 
 2012a ), systematic studies on the passage of time and of subjective duration have 
hardly been undertaken so far (but see Chihara  1989 ). In the following passages we 
will concentrate mainly on this second aspect of temporality, on the perception of 
the passage of time leading to the feeling of duration, although the two aspects of 
temporality – the sense of the present moment and the feeling of the fl ow of time – 
are intertwined phenomena. 

 However essential the dimension of time is for human experience, by viewing 
the research literature on time perception it becomes clear that no consensus exists 
on how humans experience the passage of time; many different psychological and 
neurophysiological models exist (Wittmann and van Wassenhove  2009 ). Therefore, 
we address the issue of time perception in meditation practice for two reasons: For one, 
a better understanding of the phenomenon that time slows down for meditators – both 
during meditation and in everyday experience – could lead to a better understanding 
of the meditation practice itself. Second, knowledge about this phenomenon could 
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foster the understanding of how we as humans perceive time. The two aspects 
underlie the motivation for this theoretical account of bringing together research 
on time perception and on the effects of meditation practice. In the following 
paragraphs, essential features of mindfulness meditation will be highlighted. It will 
be shown how these characteristics are decisive for changes in the subjective 
experience of time in meditators.  

    Functional Characteristics of Mindfulness Meditation as 
Modulators of Subjective Time 

 At least four functional aspects encompass the state of mindfulness, as summarized 
by Hölzel et al. ( 2011 ), namely attention regulation, body awareness, emotion regu-
lation, and changes in the perspective of the self. As will be shown, these aspects 
are also dominantly involved in modulating and generating our experience of time. 
Therefore, a discussion on the relationship between meditative states and time 
perception will be grouped according to these domains.

    1.    Attention regulation    

  The state of meditation can be described as deliberately and continuously focusing 
attention on the present moment and some authors even take attention regulation as 
one of the defi ning features of meditation and mindfulness (Bishop et al.  2004 ; 
Shapiro  1982 ). One way of learning attention regulation is to keep the focus of attention 
on a single object, e.g. the breath, by observing the breathing in and breathing out. 
The ability to focus attention on an object continuously encompasses the disregard 
of distractors such as upcoming thoughts and sensations for an extended period of 
time. In experimental studies experienced meditators indeed perform with higher 
accuracy and speed in many components of attention such as focused attention, 
sustained attention and alertness as assessed with computerized attention tests. 
That is, regular meditation practice enhances the ability of attention regulation in 
everyday non-meditative states (e.g., Chan and Woollacott  2007 ; Jha et al.  2007 ; 
Lutz et al.  2009 ; MacLean et al.  2010 ; Valentine and Sweet  1999 ; van den Hurk 
et al.  2010 ; van Leeuwen et al.  2009 ; Zeidan et al.  2010 ). This ability of meditators 
to maintain focused attention over time is assumed to lead to an increased awareness 
of external and internal processes and events. Thus, mindfulness practice leads to a 
stronger awareness of sensory experience in the  here  and  now  as well as to an 
increased ability of sustained attention (Brown and Ryan  2003 ; Sauer et al.  2012b ). 

 In phenomenological analyses, consciousness is understood as an island of 
presence in the continuous fl ow of time (Husserl  1928 ). In more mechanistic terms, 
mental presence is based on working memory function integrating perceived events 
over time to form a unifi ed experience (Wittmann  2011 ). Since meditation practice 
leads to an increased awareness of sensory and mental experience through heightened 
attentional capacities, this ability will also infl uence memory formation because 
there are fewer slips of attention and distractions from the focus of attention. 
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Interestingly, the ancient Pali word for mindfulness  sati  has also the meaning of 
‘to remember’ (Analayo  2004 ), and this is interpreted by the fact that full attention 
to the present moment will facilitate memory function. As has indeed been shown, 
working memory capacity is enhanced in individuals who regularly meditate; 
meditators recall more learned items after a certain time span during which distractor 
items are interfering (Jha et al.  2010 ; Zeidan et al.  2010 ). These attention and memory 
effects of meditative practice have consequences for subjective time. 

 Two fundamental perspectives in time perception can be discerned: prospective 
and retrospective estimates of duration (Zakay and Block  1997 ). In prospective time 
experiments participants have to judge the duration of an interval they are presently 
experiencing. They direct more or less attention to the passage of time while a par-
ticular duration has to be judged. If more attention is directed to time during an explicit 
duration estimation task, duration is experienced as being comparatively longer than 
when attention is distracted from time. The time spent waiting for a bus (when one 
strongly attends to the passage of time) feels much longer than the same time interval 
chatting with a friend (when being distracted from time). Studies show how an 
increased working memory capacity and greater attention regulation abilities are asso-
ciated with greater accuracy in many different temporal judgment tasks (Brown  1997 ; 
Pütz et al.  2012 ; Ulbrich et al.  2007 ,  2009 ). That is, the ability of attention regulation in 
mindfulness meditators is the key factor for explaining performance accuracy in 
explicit time estimation tasks in the seconds-to-minutes range – similar to meditation 
effects on general perceptual discrimination accuracy (MacLean et al.  2010 ). 

 In retrospective time, an observer estimates a time span that has already elapsed. 
In this case, subjective duration is reconstructed from memory. That is, retrospective 
duration depends on the amount of experienced contextual changes stored in memory. 
The more experienced changes have been stored, the longer an interval is judged to 
have lasted (Bailey and Areni  2006 ; Zakay and Block  2004 ). This relation between 
memory storage and the estimation of duration holds for retrospectively judged 
intervals in the seconds-to-minutes range related to working memory. But it is also 
assumed to hold for long-term episodic memory where the amount of changes during 
a life span is linked to the judgment of duration, i.e. how fast the last 10 years passed 
(Wittmann and Lehnhoff  2005 ). Since individuals trained in mindfulness meditation 
techniques are more strongly aware of sensory events and they process and store 
more items in working memory, their retrospective judgement of past duration 
will likely lead to the impression of longer duration and a slowing down of subjective 
time. Being more strongly aware of what is happening now causes more experi-
enced changes to be stored in memory which in turn leads to a relative expansion of 
retrospective duration.

    2.    Body awareness    

  The body is the vehicle or frame of reference for sensory and mental experience. 
Many meditation techniques therefore incorporate instructions to focus on body 
sensations. Attention is for example directed to the breathing process or to specifi c 
body parts (such as in the “body scan”). Although not many studies exist in which 
body awareness skills in meditators were objectively tested, experienced practitioners 
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report having a greater awareness of their body states (for an overview of empirical 
fi ndings, see Hölzel et al.  2011 ). 

 Neuroimaging studies suggest that, among other regions, the insular cortex is 
modulated through mindfulness meditation practice. The insula is the primary 
receptive area for visceral input and for monitoring physiological states of the body 
(Craig  2002 ). In two studies, experienced meditators, as compared to controls, 
showed greater gray matter concentration (Hölzel et al.  2008 ) and greater cortical 
thickness (Lazar et al.  2005 ) in the right anterior insula. In another study, the instruction 
to concentrate on respiratory sensations lead to a greater increase in neural activa-
tion in the posterior insula in trained meditators as compared to control subjects 
(Farb et al.  2012 ). Moreover, experienced meditators, who generated a loving-
kindness- compassion meditation state, showed neural activation in the right anterior 
insula that was related to the degree of successfully entering the meditative state 
(   Lutz et al.  2008 ). Mindfulness practice can also be seen as training of interoceptive 
awareness, and is thus related to changes in brain regions representing and integrating 
body states. 

 The insular cortex, which integrates body signals over time, has in recent 
conceptualizations been suggested to form the anatomical and functional basis for 
the creation of the sense of time and of awareness in general (Craig  2009a ; Wittmann 
 2009b ). In his model, Craig ( 2002 ,  2009b ) assumes that body signals received in the 
dorsal posterior insula are processed and integrated in a posterior-to-anterior 
progression, this progressive integration culminating in the anterior insula, when 
brain activation becomes associated with the conscious awareness of bodily feelings. 
Subjective feelings depend upon bodily signals, as visceral and somatosensory 
feedback from the peripheral nervous system is integrated with contextual, i.e. 
perceptual, motivational, social and cognitive information leading to the awareness 
of complex feeling states (Damasio  1999 ; Craig  2009b ). A unifi ed meta-representation 
of homeostatic feelings is built in the anterior insula which generates an experience 
of the self at one moment. A succession of these meta-representations across time 
would provide the continuity of subjective awareness, a series of elementary 
emotional moments. Important for our context here, the experience of time would 
be created by successive moments of self-realization (Craig  2009a ). The sense of 
time thereafter would be related to the temporal integration of signals from the 
interoceptive system. 

 In fact, the insular cortex has repeatedly been shown to be activated in neuroim-
aging studies of time perception (for a meta-analysis, see Wiener et al.  2010 ). 
The insula might specifi cally be implicated in the feeling of the passage of time of 
several seconds duration: in an event-related functional magnetic resonance imaging 
(fMRI) study using temporal intervals of 9 and 18 s, activation in the dorsal posterior 
insular cortex was linked to the temporal encoding of these intervals: neural activation 
in this region increased with increasing interval length and peaked at the end of 
the interval (Wittmann et al.  2010 ,  2011 ). When these intervals had to be reproduced 
as indicated by a button press, a similar linear increase of activation was seen in the 
anterior insula as well as regions of the frontal cortex which peaked shortly before 
the actual button press. In line with the model by Craig ( 2009a ), it was suggested 
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that this accumulator-like activity represented the integration of body signals over 
time that was used to represent duration. 

 The conjecture that interoception might be at the base of time perception is 
supported by a psychophysiological study showing a positive relationship between 
time estimation accuracy and the slope of cardiac slowing during the perception of 
temporal intervals with durations between 8 and 20 s (Meissner and Wittmann  2011 ). 
This study is probably the fi rst observation of a direct association between changes 
in heart rate, a measure of the autonomic body function, and the accuracy in interval 
timing. That is, changes in cardiac activity, as registered in the brain, might be used as 
a measure for subjective duration. Moreover, also conscious awareness of the own 
heart beat as assessed with the heartbeat perception test (Pollatos et al.  2005 ) was 
related to time perception accuracy. That is, individuals who are more sensitive to 
their heart beat, i.e. who more accurately count the number of heart beats for a given 
interval, were also more accurate in time estimation (Meissner and Wittmann  2011 ). 

 This summary of fi ndings implies a clear hypothesis related to meditators who 
are trained to be aware of their body processes. First of all, if the sense of time is so 
strongly related to the awareness of body processes, then the focus on subjective 
time will inevitably lead to a slowing down of the passage of time in meditators who 
are more aware of their body processes. Two factors of meditation procedures are 
dispositional for becoming aware of the fl ow of time, possibly through body 
awareness. The instruction to focus on the present moment is inherently time 
related. The meditator deliberately guides his or her awareness to the temporality of 
experience. One could even say, during meditation the sense of time passing is 
heightened, extremely so especially for beginners who often experience time as 
passing much too slowly, sometimes provoking inner restlessness and boredom. 
Moreover, the rhythmical nature of breathing and the heart beat constitutes a bodily 
meter that refers to the passing of time. In fact, the breathing cycle of a relaxed state 
with a period of approximately 3 s corresponds to the duration of an experienced 
moment in the fl ow of time (Wittmann  2011 ,  2012 ). Moreover, there are some tasks 
in meditation which explicitly direct present moment attention to bodily signals, 
i.e. performing the so-called  body scan  in mindfulness meditation, or full bodily 
attention in a wide-focused mindfulness state. In this sense meditation is a state of 
body awareness in the present moment. Understanding the state of being mindful 
will lead to an understanding of the sense of time as embodied experience.

    3.    Emotion regulation    

  Mindfulness meditation enhances emotional well-being. Healthy individuals 
who meditate regularly report fewer negative mood states, fewer ruminative thoughts 
as well as more positive states of mind (Jain et al.  2007 ; Jha et al.  2010 ). In clinical 
settings, structured group programs of mindfulness-based stress reduction reduce 
negative affect in patients with physical, psychosomatic and psychiatric disorders 
(Fjorback and Walach  2012 ; Grossman et al.  2004 ; Piet and Hougaard  2011 ) and the 
same can be seen in non-clinical populations (Sedlmeier et al.  2012 ). Experiential 
openness and acceptance of thoughts and feelings in mindfulness meditation, in 
essence, means that upcoming mood states are in the focus of attention, even when 
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negative emotions are experienced (Hölzel et al.  2011 ). Mindfulness practitioners 
expose themselves to their affective experiences in a non-reactive manner and thus 
learn to cope with their mood states. Sustained attention to these states leads to a 
situation of exposure, which in turn and over time may lead to the decrease or even 
extinction of an emotional reaction. However, emotion regulation in this sense does 
not necessarily imply a down-regulation of emotion but a greater awareness of 
mood states and an increased ability of emotional control while experiencing these 
states. Indeed, one of the mechanisms of mindfulness seems to be the reduction of 
avoidance behavior (Sauer et al.  2011 ). An individual learns to accept his or her 
automatic emotional reactions and thus not to enhance them by aversion or attraction. 
As a consequence, higher levels of positive affect can be experienced (Ekman et al. 
 2005 ; Jha et al.  2010 ). 

 The sense of time is intimately linked to affective states. In periods of severe 
mental distress such as in depression or anxiety the passage of time slows down 
considerably and time intervals are overestimated (Bschor et al.  2004 ; Wittmann 
et al.  2006 ). In everyday life, boredom is the prototypical mood state in which time 
passes too slowly. The feeling of an existential vacuum directs attention to time 
since no meaningful distraction is experienced which in turn leads to a (painful) 
feeling that subjective time slows down. Moreover, in experimental settings, 
subjects overestimate the duration of emotional stimuli which last several hundred 
milliseconds to a few seconds, bodily arousal, attention, and sentience being 
discussed for explaining these effects of time experience (Droit-Volet and Gil  2009 ; 
Schirmer  2011 ; Wittmann  2009b ). Specifi cally, it is assumed that increased physi-
ological arousal leads to a faster speed of an internal pacemaker underlying time 
perception (Gil and Droit-Volet  2012 ). A faster speed of such an internal clock 
would lead to the accumulation of more pulses emitted by a hypothetical pacemaker 
operating in the seconds range (Zakay and Block  1997 ). There is ample evidence of 
an overestimation of duration in the sub- and supra-second range of mostly negative 
emotional stimuli which is related to higher physiological arousal. However, also 
the presentation of positive emotional stimuli, associated with higher physiological 
arousal, can lead to a relative overestimation of duration as compared to neutral 
stimuli (Lambrechts et al.  2011 ). 

 By trying to integrate the aforementioned fi ndings on the relationship between 
emotion and time perception, a tentative hypothesis would be that experts in meditation 
practice who experience a positive emotional tone and who are more sensitive to 
their upcoming mood states, while attending to the temporal aspects of perception, 
will feel a general slowing of the pace of time. A stronger awareness of emotional 
states is related to an increase in accumulated pulses of an assumed pacemaker-
accumulator and thus would lead to a relative prolongation of subjective time. In 
addition, also a retrospective account of time perception can explain why time slows 
down for experienced meditators. A stronger attentional focus on present experience 
coupled with a positive emotional tone will lead to an enhanced encoding of events. 
This in turn results in more items collected in memory. When looking back in time 
more memories can be retrieved which amounts to a relative prolongation of a perceived 
time span as opposed to a situation where less memorable events are retrieved.  
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    Summary 

 Contemporary philosophical conceptions of the self which take into account fi ndings 
from the neurosciences and psychology have a striking resemblance to Buddhist 
teachings concerning the perception of a self (Hölzel et al.  2011 ). The programmatic 
title of the book  Being no one .  The self-model theory of subjectivity  (Metzinger 
 2004 ) summarizes the notion that there is no static self as a permanent entity or 
substance, but that ongoing mental processes are engaged in producing a transient 
model of the self. On a basic level, the bodily self, as created by the continuous 
visceral and proprioceptive input from the body, is the functional anchor of phenomenal 
experience (Damasio  2003 ). According to the model proposed by Craig ( 2009a ,  b ) 
integration processes of body signals culminating in the anterior insula as meta-
representations of successive emotional moments are associated with the experience 
of an embodied and extended self in time. Importantly, phenomenological concep-
tualizations have put forward the idea that subjective time emerges through the 
existence of the self across time as embodied entity (Kiverstein  2009 ; Zahavi  2005 ). 
Mindfulness meditation is the enhanced awareness of the present moment and this 
psychological state is associated with brain areas involved in processing of the 
bodily self (Farb et al.  2007 ). 

 In mindfulness meditation a practitioner focuses on the experience of the embodied 
self at the present moment. Being mindful in everyday life is equivalent to being 
conscious of one’s body states and feelings, of oneself at this particular moment in 
time. Because the feeling of time is created through attending to the embodied self 
at the present moment, being exceptionally mindful slows down the passage of time. 
Moreover, subjective time slows down in retrospect because greater awareness of 
one’s experiences leads to enriched memory contents, which in turn expands sub-
jective duration. An increased focus on an  experienced  self at the present moment 
slows down the subjective passage of time – now and in retrospect.     
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    Abstract     Cognitive scientists increasingly turn to contemplative practices such as 
hypnosis and meditation to shed light on consciousness and cognition. By their very 
nature, such practices call scientists to address the qualitative, lived experience of 
the subject. Yet, while the rise of contemplative techniques in neuroscience research 
has highlighted the importance of incorporating subjective experience within the 
empirical sciences of mind, the practical reality of marrying fi rst- and third-person 
methods remains largely unactualised. Given that hypnosis and meditation exert 
powerful infl uence on subjective experience, we propose that they can serve as 
potent instruments for elucidating the structures and mechanisms of conscious 
experience in cognitive science settings. Here we discuss the motivation for a 
so- called ‘neurophenomonological’ approach and outline recent fi ndings from the 
domains of hypnosis and meditation. Concrete examples illustrate how such 
contemplative practices can go beyond their place as objects of investigation to emerge 
as complementary experimental tools, thereby advancing the synthesis of scientifi c 
and phenomenological studies of mind (This article draws on ideas and expositions 
that ML and AR authored in the introduction of a 2012 special issue on hypnosis 
and meditation in  The Journal of Mind-Body Regulation  (see volume 2, issue 1)).  

        Neurophenomenology and the Gesture of Awareness 

 Following a few early studies that highlighted the inaccuracy of introspection 
(e.g., Nisbett and Wilson  1977 ), throughout much of the twentieth century cognitive 
scientists largely eschewed subjective reports. Efforts shifted instead toward 
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understanding the workings of the brain, leading to major progress in regard to 
neuroimaging technology and brain models (Bandettini  2012 ). Alongside the 
emergence of the neuroimaging era, however, some cognitive researchers began 
to refl ect on the value of refi ning scientifi c accounts of conscious experience. 
They realised that if they were to elucidate how and why experiences emerged from 
biological processes in the brain, they needed careful descriptions of those very 
experiences they sought to explain (Lutz  2004 ). However, while we are now 
equipped with a plethora of advanced methods for imaging and modelling the brain, 
fi rst-person methods for describing and theorizing about phenomenal experience 
continue to lag behind. 

 In response to this practical discrepancy, in the 1990s Francisco Varela notably 
proposed “a quest to marry modern cognitive science and a disciplined approach to 
human experience” (Varela  1996 ). He coined this approach ‘neurophenomenology,’ 
a mission to establish a method within the cognitive sciences for acquiring descriptions 
of conscious experience such that they could be integrated with third-person 
cognitive and biological accounts. Neurophenomenology is based on the notion 
that with appropriate training, participants can reliably generate and sustain 
specifi c experiential states and provide accurate reports on those states (Lutz and 
Thompson  2003 ). Researchers can then analyse such reports alongside behavioural 
and neurobiological data, eventually establishing “strong reciprocal constraints 
between phenomenological accounts of experience and cognitive-scientifi c accounts 
of mental processes” (Lutz and Thompson  2003 , p. 48). 

 Importantly, neurophenomenology does not propose a return to the introspective 
techniques of early twentieth-century psychology. Such “naïve” introspection 
assumes that we have the ability to observe our experience as we might uncritically 
observe an “inner visual fi eld” (Varela  1998 , p. 32). Instead, neurophenomenology 
situates itself as an extension of various contemplative lineages including Husserlian 
Continental Phenomenology and Eastern meditative traditions such as Buddhism. 
In contrast to the inwardly refl ective, meta-cognitive turn of psychological introspection, 
these contemplative traditions aim to study subjective life by putting aside the 
presuppositions that suffuse our ordinary encounters with experience and engaging 
in a more refl exive and embodied meta-awareness of the experiential fi eld. Although 
the terms designating such awareness and the subtleties of its application differ 
between traditions, for the purposes of this paper we refer to the overarching con-
cept of meta-awareness (for a detailed comparison between Buddhist notions of 
mindfulness and Continental descriptions of phenomenological reduction, please 
see (Varela et al.  1992 )). In a recent account, phenomenologist Daniel Schmicking 
sketches this gesture of meta-awareness as a practice of setting aside commonsensi-
cal and scientifi c beliefs about experience, metaphysical realities, and an extended 
narrative self ( 2010 ). Although Schmicking says that the function of this practice is 
“to step back from the situation” (p. 42), clearly we can never step wholly outside 
of our experience to some impartial position. Instead, the movement of awareness 
must involve stepping back from our usual  absorption  in the mental contents under 
investigation. The diffi cult task of phenomenology, therefore, is to observe and 
describe experiences impartially, without cognitive bias, whilst living through them 
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subjectively. For the scientist advancing a neurophenomenological approach, 
moreover, the crucial challenge is to enable the research participant to foster this 
gesture of awareness. 

 While traditional Continental Phenomenology hardly addressed the critical issue 
of how to actually practice and achieve meta-awareness, recent accounts have begun 
to outline an embodied method of phenomenological awareness, often drawing on 
contemplative accounts of Buddhist mindfulness practices (Depraz et al.  2000 , 
 2003 ; Steinbock  2004 ; Thompson 2006). Inspired by these recent integrative efforts, 
here we characterise the practice of meta-awareness as the refl exive skill of bringing 
experiential  processes  into focus without being swept up by absorption in particular 
experiential  contents . Contents include perceptual phenomena such as sights and 
sounds, as well as conceptual items such as discursive thoughts and internal imag-
ery, and perhaps also more vague and pervasive embodied experiences such as 
moods and affective states. Processes, on the other hand, refer to the structural and 
temporal relationships that determine the mode of appearance of these different 
contents – i.e., more fundamental experiential structures such as selfhood, intersub-
jectivity, temporality, and spatiality. The gesture of meta-awareness involves adjust-
ing the aperture of attention to reframe experiential contents in the wider focus of 
the structural and temporal relationships that hold between them. 

 The crucial question, then, is how do researchers actually go about incorporating 
meta-awareness practices into their experimental paradigms? Meta-awareness 
involves an experiential shift more radical than simply trying to think impartial 
thoughts, because this latter strategy would merely lead to absorption in new con-
ceptual contents rather than a holistic observation of the process of experience. For 
example, when we try to think about how a thought appears, we become engrossed 
in a thought about our thinking and therefore miss  how  this new thought gives itself 
to us. Rather than rearranging our conceptual content, therefore, meta-awareness 
likely requires a profound shift in our mode of attention: withholding the habitual 
propagation of discursive elaboration and opening a bare attentional space in which 
the relationships between phenomena can reveal themselves as they are. Opening 
such an attentional space presents a formidable challenge, however, because our 
patterns of discursive overlay and absorption in experiential contents are over-
learned and highly automatic. Genuine meta-awareness, therefore, would require 
powerful fi rst-person tools for overriding habitual preoccupation with phenomenal 
contents and holding attention open to the process of experience. 

 Here, we will argue that hypnosis and meditation are strong candidates for such 
phenomenological tools. Historical accounts as well as recent scientifi c investigations 
have documented the power of these practices to radically infl uence how people 
experience themselves and their environments. We propose that cognitive scientists 
can harness hypnosis and meditation to enable experimental subjects to suspend 
presuppositions, loosen deep-seated patterns of absorption, and sustain unencumbered 
meta-awareness in an experimental setting. These practices may allow researchers 
to generate specifi c and reliable alterations in consciousness, and perhaps achieve 
more fi ne-grained and unbiased phenomenological reports. Thus, meditation and 
hypnosis offer practical avenues for actualizing the neurophenomonological project.  
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    Meditation and Hypnosis as Empirical and Experiential Tools 

 While there are many ways to envision the gesture of meta-awareness in practice, 
hypnosis and meditation may have much to offer, not least of all because they come 
along with a broad and growing body of psychological and neuroscientifi c literature 
exploring their mechanisms and effects. As research tools, hypnosis and meditation 
have already made important contributions to cognitive neuroscience (for reviews 
see Oakley and Halligan  2009 ; Slagter et al.  2011 ). Although hypnosis and meditation 
represent distinct domains of practice, they appear to overlap in phenomenology, 
cognitive mechanisms, neural substrates, and potential therapeutic merits. We recently 
published a special issue addressing the merits of juxtaposing hypnosis and meditation 
to advance our understanding of their underlying mechanisms and help elucidate 
salient topics in cognitive neuroscience (Lifshitz and Raz  2012 ). Here we expound on 
how these powerful practices can incorporate and illuminate a neurophenomeno-
logical approach. 

 Cognitive scientists typically distinguish between mental processes that are 
controlled and those that are automatic. Whereas controlled processes are volun-
tary, slow, and effortful, automatic processes are involuntary, fast, and effortless 
(Schneider and Shiffrin  1977 ). Achieving literacy, for example, is a controlled and 
deliberate process requiring attention. Once learned and suffi ciently practiced, 
however, reading becomes an automatic process, proceeding quickly and without 
effort (MacLeod  1991 ). A common view posits that extensive practice can render 
effortful processes more automatic. Once automatised, these processes become 
resistant to control and largely imperturbable (MacLeod and Dunbar  1988 ). 
Modifying such ballistic processes is central to the neurophenomenological project 
for at least two reasons: (i) These automatic processes often refl ect the profound 
experiential structures that phenomenological investigation seeks to elucidate, and 
(ii) Overriding specifi c overlearned patterns of discursive conceptual thinking may 
allow participants to achieve more open and refi ned states of meta-awareness and 
provide more accurate and sensitive phenomenological reports. With this frame-
work in mind, we will now explore how hypnosis and meditation can modulate 
deep-seated cognitive structures and occupy an important place in the broader 
landscape of neurophenomenology.  

    Meditation 

 Meditative practices may provide a potent means of overriding habitual assump-
tions and adopting a radical meta-awareness toward experience. Largely originating 
in Buddhist traditions, mindfulness meditation refers to a broad range of mental 
practices geared at training attention to disengage from undesirable patterns of men-
tal absorption. Although the aims of these practices range from mundane relaxation 
to spiritual enlightenment, most forms of meditation emphasize non-discursive 
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meta-awareness of moment-to-moment experience (Lutz et al.  2006 ). Whereas 
some techniques involve focused attention on a particular experiential object such 
as the breath or a mantra, other practices involve non-discriminatory widening of 
attention to include the whole fi eld of present-moment experience (Lutz et al.  2008 ). 
Both of these overarching meditative styles train the fl exible skills of (i) noticing the 
tendency to become lost in thoughts and feelings, (ii) disengaging such habitual 
patterns of absorption, and (iii) shifting attention to lived experience unmediated by 
conceptualization. Although the specifi c instructions for achieving such receptive 
states of attention differ between traditions, formal meditation generally involves 
sitting silently with an upright, alert, and yet relaxed posture. The eyes may be open or 
closed, and traditions place varying degrees of emphasis on bodily stillness. The point 
of adopting a quiet and motionless posture is not to escape the usual tossing and 
turning of the mind, but rather to create an experiential space free from distraction 
wherein one can observe the full activity of the mind – tossing, turning, and all. 

 Newcomers to meditation are often surprised to fi nd that sitting quietly in 
meditation is hardly relaxing. At fi rst, practitioners can observe only coarse mental 
processes such as fully formed thoughts and overwhelming affective states. With 
practice, however, attention becomes refi ned such that seasoned meditators report 
observing subtle experiential processes including the arising, dwelling and decay-
ing of mental phenomena and the constitution of the apparent duality of self and 
other. Although such accounts are diffi cult to corroborate scientifi cally, numerous 
empirical reports have demonstrated the impact of meditation on a wide range of 
attention processes and associated brain functions, including sustained attention 
(MacLean et al.  2010 ; Brefczynski-Lewis et al.  2007 ) and executive control (Tang et al. 
 2007 ; Moore et al.  2012 ). Furthermore, meditation seems to render attention more 
fl exible. When presented with two visual stimuli in rapid succession, people com-
monly demonstrate an “attentional blink” and fail to attend to the second stimulus. 
Following a three month meditation retreat, however, practitioners readily detected 
the second stimulus (Slagter et al.  2007 ). Moreover, electroencephalography (EEG) 
recordings showed that meditation participants allocated less attention to processing 
the fi rst target and thus had more neural resources left over to perceive the second 
stimulus. These fi ndings suggest that meditation promotes heightened temporal 
sensitivity to experience by improving the fl exibility and effi ciency of attention. 
A recent study extended this notion using a local–global competition task 
(van Leeuwen et al.  2012 ). When viewing large font digits (global level) visually 
composed of smaller font digits (local level), participants typically give precedence 
to the global level and show delayed reaction times when reporting the number at 
the local level. Compared to controls, long-term meditators and newly trained 
novices responded more easily and quickly to the local digits. Among long-term 
practitioners, moreover, EEG data revealed deeper information processing of both 
local and global target information. Thus, by cultivating the ability to disengage, 
reorient, and sustain attention, meditative practices appear to improve the fl exibility, 
sensitivity, and stability of awareness. 

 Traditional contemplative accounts suggest that the refi ned attention developed 
through meditative training provides a powerful means of gaining control over 
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automatic cognitive processes. Moreover, in contrast to the rapid and transient 
alterations induced by hypnotic suggestion, the cognitive changes brought about 
through meditative training typically manifest more gradually over several sessions, 
and in some cases refl ect enduring transformations (see Slagter et al.  2011 ). Crucial 
to the goal of developing meta-awareness, meditation appears to alter habits of 
spontaneous mind-wandering (Mrazek et al.  2012 ; Brewer et al.  2011 ) and involun-
tary reactivity in response to strong emotions (Allen et al.  2012 ; Taylor et al.  2011 ) 
and pain (Grant et al.  2011 ,  2012 ; Zeidan et al.  2011 ). One study showed that 
long-term Zen practitioners demonstrate reduced activation in neural structures 
related to spontaneous thought (Pagnoni et al.  2008 ). While lying in a functional 
magnetic resonance imaging (fMRI) scanner, subjects were instructed to pay atten-
tion to their breathing and return to it whenever they noticed distracting thoughts, 
memories, or sensations. Throughout this meditative condition, they performed a 
lexical decision task, wherein they pushed a button to indicate whether letters on a 
screen constituted real English words (e.g., “apple”) or strings of letters with 
plausible readings but no semantic content (e.g., “nabol”). When presented with 
real words, long-term meditators, compared to controls, demonstrated a “reduced 
duration of neural response linked to conceptual processing … suggesting that 
meditative training may foster the ability to control the automatic cascade of seman-
tic associations and, by extension, to voluntarily regulate the fl ow of spontaneous 
mentation” (Pagnoni et al.  2008 ). Certain meditative practices, therefore, appear to 
allow individuals to spend less time dwelling on conceptual content, perhaps 
opening a pre-refl ective space for observing processes of experience in a more 
embodied, refl exive mode of meta-awareness. 

 While empirical research on meditation is still relatively young, cognitive scientists 
have already amassed a broad evidence base highlighting the power of meditative 
training to refi ne attention and override automatic conceptual and affective processes. 
These fi ndings indicate that meditative practices may lead to more receptive and 
sensitive observation of experiential structures and to more accurate introspective 
reports. While such claims are hardly new, few empirical accounts have directly 
addressed the question of whether meditation actually improves phenomenological 
awareness. One study showed that meditators performed comparably to non-meditators 
when asked to estimate the rate of their heartbeat (Khalsa et al.  2008 ). Ironically, 
despite their equivalent performance, meditators reported greater confi dence in their 
judgments than controls, intimating that meditation may bias participants to infl ate 
their introspective abilities. While these fi ndings warrant careful consideration, the 
authors of the study note that the heart rate counting task may not properly refl ect 
the embodied meta-awareness cultivated in most forms of meditation. On the fl ip 
side of the coin, another recent study found that meditators compared to non-
meditating controls showed greater introspective accuracy following a body-scan 
meditation and that the amount of meditation experience predicted introspective 
aptitude (Fox et al.  2012 ). Thus, whereas direct evidence that meditative training 
improves meta-awareness remains scarce and inconsistent, traditional claims and 
recent fi ndings from cognitive neuroscience indicate that meditation will likely 
make a strong ally for neurophenomenology.  
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    Hypnosis 

 Whereas meditation has long occupied a central space in discussions surrounding 
neurophenomenology, hypnosis has received relatively little attention in this domain. 
Yet, hypnosis and other forms of suggestion hold great promise for advancing the 
synthesis of phenomenology and cognitive neuroscience. In recent decades, a 
mounting body of scientifi c evidence has demonstrated that, among responsive indi-
viduals, hypnotic suggestions can produce remarkable alterations in subjective 
experience as well as cognitive and brain function. One fruitful empirical approach 
employs specifi c hypnotic suggestions to produce “virtual patients” with transient 
syndromes nearly identical to genuine clinical psychopathologies in terms of 
experiential substrates and in some cases also neurobiological correlates (Woody 
and Szechtman  2011 ; Oakley and Halligan  2009 ). For example, a recent study 
used hypnotic suggestion to produce compelling experiences of mirrored-self 
misidentifi cation – a clinical condition wherein patients no longer recognize their 
own refl ection in a mirror. Following a suggestion that “the person you see in the 
mirror will not be you, it will be a stranger”, highly hypnotizable subjects failed to 
recognize their own refl ection and retained their delusional beliefs in the face of 
verbal challenges (e.g., “How is it possible that the person in the mirror looks just 
like you?”) as well as behavioural demands (e.g., being asked to touch their nose 
whilst staring in the mirror) (Barnier et al.  2008 ). We speculate that closer phenom-
enological investigation of such hypnotically induced distortions of self-perception 
could reveal nuances concerning the relation between embodied subjectivity and the 
self viewed as external object (cf Rochat and Zahavi  2011 ). Beyond delusions of 
mirrored- self recognition, cognitive scientists have employed hypnotic suggestion 
to generate a wide range of virtual syndromes including obsessive-compulsive 
disorder (Woody and Szechtman  2011 ), synaesthesia (Cohen Kadosh et al.  2009 ), 
alien-hand syndrome (Blakemore et al.  2003 ), and visuospatial neglect (Priftis et al. 
 2011 ). In addition to the obvious practical advantages of studying virtual rather than 
genuine clinical patients, hypnotic analogues have the added benefi t of allowing 
researchers to generate subtle nuances in symptomology, as well as design and 
implement novel delusions and psychopathologies that suit their specifi c research 
questions. Hypnotic clinical analogues, therefore, constitute an important untapped 
resource for neurophenomenology. More broadly, this approach points to the great 
fl exibility afforded by hypnosis to modulate deep-rooted structures of experience 
with just a few brief words of suggestion. 

 Suggestion can derail processes previously considered ballistic and impervious 
to wilful intervention (   Lifshitz et al.  2013 ). For example, a suggestion to view 
coloured images in black and white produced the experience of greyscale vision 
among highly responsive individuals, with concomitant dampening of low-level 
brain regions associated with colour processing (Kosslyn et al.  2000 ). Another 
example involves the classic Stroop paradigm, wherein participants typically 
demonstrate a lag when asked to report the ink colour of incongruent colour words 
(e.g., the word “blue” printed in red) (Stroop  1935 ). Based on the robustness of this 
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Stroop interference effect, most cognitive scientists consider processing printed 
linguistic stimuli inevitable for skilled readers (MacLeod  1991 ); however, a string 
of reports from multiple independent laboratories demonstrate that a suggestion to 
view the stimulus words as meaningless symbols of a foreign language allows 
participants to override the automaticity of reading and substantially reduce, or in 
some cases even eliminate, the Stroop interference effect (Raz and Campbell  2011 ; 
Raz et al.  2002 ,  2003 ,  2006 ,  2007 ; Augustinova and Ferrand  2012 ; Parris et al.  2012 ). 
Neuroimaging assays have begun to unravel the mechanisms of de-automatization 
as a function of suggestion (Casiglia et al.  2010 ; Raz et al.  2005 ; Terhune et al.  2010 ), 
while behavioural accounts have extended these effects to related cognitive para-
digms probing automatic visual attention (Iani et al.  2006 ,  2009 ) as well as ballistic 
multimodal perceptual integration (Lifshitz et al.  2013 ). 

 At fi rst glance, such striking cognitive-perceptual changes may seem more like 
enthralling curiosities than demonstrations of useful phenomenological tools. Yet, 
in addition to advancing our understanding of controlled and automatic processes 
as well as their interactions, such subjective alterations can be adapted to derail 
habitual patterns of conceptual judgment and support non-judgmental meta-
awareness of the present moment. Investigators have already started experimenting 
with using suggestion-based approaches to foster mindful states of awareness for 
therapeutic purposes (Lynn et al.  2006 ,  2010 ). To be sure, however, efforts to induce 
mindfulness via targeted suggestion are still new and the precise wording of such 
suggestions would require fi ne-tuning based on the specifi c goals of the investigator. 
Classical descriptions of phenomenological awareness as well as traditional medita-
tion instructions may provide a rich point of departure. Suggestions could be as 
simple as, for example, noting without judgment the arising and passing of thoughts, 
emotions, and sensations on a moment-to-moment basis (Lynn et al.  2012 ). 

 A subjective sense of effortlessness commonly accompanies hypnotic 
response, rendering suggestion particularly relevant for promoting meta-awareness. 
Phenomenologists have often remarked that while one can consciously cultivate a 
ground ripe for phenomenological insight, the moment of awareness itself involves 
releasing effortful strategies that would otherwise obscure the phenomena under 
investigation (Depraz et al.  2000 ). Acting in accordance with hypnotic suggestions, 
subjects generally report experiencing their actions and cognitions as effortless and 
involuntary, as though “the cognitive module that executes the suggestion does so 
outside of phenomenal awareness” (Kihlstrom  2008 ). Thus, working below the 
level of conscious effort, a suggestion for improved phenomenological awareness 
may allow practitioners to notice their experience while minimizing interference 
from the wilful act of observation. 

 One may object, however, that because hypnotic procedures generally involve 
deep relaxation and mental absorption (Rainville and Price  2003 ), phenomenological 
reports following suggestion would confl ate the abnormal processes inherent in 
hypnotic states with the structures of usual waking consciousness. Atypical conscious 
planes, however, need not accompany response to suggestion; relaxation and fi xed 
attention, although common, are unnecessary for instigating responses typically 
associated with hypnotic suggestion (Oakley and Halligan  2010 ). Hypnotic phenomena 
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usually follow even in the absence of an induction ritual or explicit mention of the 
context of hypnosis (McGeown et al.  2012 ; Mazzoni et al.  2009 ; Raz et al.  2006 ) 
and responses to suggestions during hypnosis correlate strongly with responses to 
the same suggestions outside of hypnosis (Kirsch and Braffman  2001 ). In addition, 
potential confounding factors associated with the hypnotic ritual can be avoided by 
means of posthypnotic suggestion – a condition following termination of the hypnotic 
experience, wherein a subject remains compliant to a suggestion made during 
hypnosis (Raz and Buhle  2006 ). Because posthypnotic suggestions function during 
common wakefulness, they may allow participants to view and describe their expe-
rience untarnished by abnormalities surrounding the hypnotic procedure. Hypnotic 
and posthypnotic suggestion, therefore, constitute potentially fruitful methods of 
achieving states of receptive observation of experiential processes. Whether hypnosis 
can really improve meta-awareness and the accuracy of subjective reports, however, 
remains largely untested. In the following section, we will discuss how meditation 
and hypnosis can concretely advance a neurophenomenological approach to the mind.  

    Meditation and Hypnosis: Neurophenomenology in Action 

 Some cognitive researchers have already begun to use hypnosis and meditation as 
phenomenological tools to inform their studies, placing phenomenology and neuro-
science in direct contact with one another. Over the past decade, approaches to study-
ing brain function have shifted dramatically from purely task-based paradigms toward 
methods of investigating the subject at rest, in the absence of external stimulation or 
goal-directed behaviour (Kelly et al. 2012; Raichle  2010 ; Callard et al.  2012 ). In line 
with this resting-state approach, new paradigms have begun to exploit the benefi ts of 
manipulating the attention of participants rather than external task parameters (Raz 
and Buhle  2006 ). By allowing researchers to generate profound and highly specifi c 
alterations in attention and consciousness without altering the external stimuli, hyp-
nosis and meditation are emerging as valuable tools for investigating spontaneous cog-
nitive activity and the default-mode – a network of brain regions that show increased 
activity at rest. Default-mode network (DMN) activity correlates with a wide range of 
internally directed cognitive processes, including mind-wandering, self-oriented 
thinking, moral reasoning, and episodic memory (Buckner et al.  2008 ); yet, it is dif-
fi cult to experimentally manipulate the DMN alongside these processes because the 
defi ning feature of the DMN is that it activates spontaneously, in the absence of exter-
nal task demands. Accordingly, in the past few years, researchers have begun employ-
ing contemplative practices in concert with intrinsic connectivity imaging methods to 
elucidate the psychological correlates of resting-state brain networks such as the DMN 
(e.g., Brewer et al.  2011 ; Deeley et al.  2012 ; Hasenkamp et al.  2012 ; McGeown et al. 
 2009 ; Pagnoni  2012 ; Pyka et al.  2011 ; Tang et al. 2012; Taylor et al.  2012 ). 

 Harnessing hypnosis together with experiential reports and brain imaging, a 
recent study showed that hypnotic induction increased subjective ratings of atten-
tional absorption and decreased ratings of mind-wandering, and that these changes 
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were associated with decreased DMN activity and increased activity in prefrontal 
attention networks (Deeley et al.  2012 ). Another recent account leveraged a similar 
neurophenomenological approach to show that subjective ratings of hypnotic 
depth following an induction were associated with changes in global functional 
connectivity in the electroencephalography signal. Furthermore, differences in 
subjective experiential dimensions such as “imagery”, “everyday concerns”, and 
“vestibular and other bodily experiences” were associated with distinct patterns of 
connectivity (Cardeña et al.  2012 ). These hypnosis studies illustrate how manipu-
lating the experiential state of the subject while collecting subjective reports 
can enrich and even guide the investigation of intrinsic brain networks and their 
psychological correlates. 

 Meditators have extensive practice monitoring and regulating fl uctuations of 
complex cognitive states such as focused attention, distraction, and meta-awareness – 
states that are tightly linked with intrinsic connectivity networks in the brain. A recent 
account capitalised on this contemplative ability to better understand the fi ne-grained 
temporal vacillations of key attention systems including the DMN, salience network, 
and executive control network (Hasenkamp et al.  2012 ). Long- term meditation 
practitioners performed a simple breath-awareness meditation in an fMRI scanner 
and pressed a button each time they noticed their mind had wandered from the 
meditation. By parsing the data surrounding the button press, the researchers 
were able to distinguish between periods of distraction (in the few seconds prior to 
the button press), awareness (in the moments immediately surrounding the button 
press), reorienting of attention (immediately after the press), and fi nally sustained 
attention (several seconds after the press). Consistent with their naturalistic 
model of mind wandering and attention, the researchers found that the cognitive- 
experiential states inferred via the buttons press reports clearly delineated temporal 
periods associated with distinct attentional sub-networks. Again, this study under-
scores the value of yoking phenomenological methods and cutting-edge neuroimaging 
techniques to arrive at a more complete and, in this case, temporally nuanced view 
of cognitive and experiential processes. 

 Let us consider one more example to see how contemplative practice can bring a 
neurophenomenological approach to bear on one of the most complex and long-
standing issues in the sciences of mind: the nature of the self. Contemporary cognitive 
scientists and phenomenologists often draw a distinction between embodied, pre-
refl ective subjectivity (the “I” or “minimal self”) and higher-order, representational 
senses of self (the “me” or “narrative self”) (Gallagher  2000 ; Christoff et al.  2011 ). 
At fi rst glance, these categories seem to accord with classical Buddhist descriptions 
of subjectivity, including the tenet of  anatman  or ‘no-self,’ which refers to the false 
perception of a permanent self unchanging over time (cf. Siderits et al.  2011 ). 
Buddhist sources often describe the goal of meditation as uprooting this illusory 
sense of an extended self – perhaps similar to the phenomenological notion of 
narrative self – and uncovering a profoundly embodied, intimate relationship 
with experience – perhaps akin to the contemporary concept of minimal self. Such 
phenomenological descriptions can be “front-loaded” into experimental design and 
explored neuroscientifi cally (Gallagher and Brøsted Sørensen  2006 ). One landmark 
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study used functional magnetic resonance imaging to probe the neural correlates of 
these distinct yet interdependent modes of self-experience in trained meditators 
(Farb et al.  2007 ). Participants with 8 weeks of mindfulness training were asked to 
read personal trait adjectives while engaging in either a “narrative” self-focus, i.e., 
thinking about how the adjectives related to them as a person, or an “experiential” 
self-focus, i.e., openly and non-reactively monitoring their moment-to-moment 
sensory, cognitive, and affective experience. 

 Consistent with contemplative descriptions, during narrative-focus all participants 
demonstrated increased activation in neural regions commonly associated with 
higher-order self-reference and linguistic-semantic processing (medial prefrontal 
and left lateralized cortices, respectively). During experiential focus, however, only 
participants trained in meditation demonstrated a pronounced reduction in activity 
among these higher-order self-reference networks, and a corresponding increase in 
activity among brain regions associated with internal and external sensory percep-
tion as well as body schema (somatosensory cortex, insula, and inferior parietal 
lobule, respectively). The authors conclude that “these results support distinct, but 
habitually integrated, aspects of self-reference: (i) higher order self- reference 
characterised by neural processes supporting awareness of a self that extends across 
time and (ii) more basic momentary self-reference characterised by neural changes 
supporting awareness of the psychological present” (Farb et al.  2007 ). Beyond 
physiologically corroborating the widespread phenomenological distinction between 
minimal and narrative selves, these empirical fi ndings expand this understanding by 
revealing that training can allow people to de-couple these distinct modes of self-
reference. Furthermore, the meditative ability to uncouple these usually tightly 
conjoined self-referential modes was crucial for gaining a better scientifi c grasp 
on the nature of the self. The study by Farb et al., therefore, elegantly demonstrates 
the central thesis of the present paper: that braiding together the strands of contem-
plative practice, phenomenological description and cognitive neuroscience can lead 
to a more complete understanding of behaviour, cognition, and the spectrum of 
human experience.  

    Conclusion 

 Here we explore how contemplative practices such as hypnosis and meditation can 
advance the emerging interdisciplinary dialogue between cognitive science and 
phenomenology. We propose that hypnosis and meditation offer powerful tools for 
instantiating meta-awareness – allowing participants to step back from habitual 
absorption in experiential contents and attend more openly to fundamental experi-
ential processes. Furthermore, we show how these practices can allow researchers 
to generate atypical experiential states that may illuminate cognitive structures 
underlying usual mental life. Although a small number of reports from both the 
phenomenological and empirical domains have begun to foster the kind of collabora-
tive exchange envisioned here, many basic yet critical questions remain unanswered. 

Meditation and Hypnosis at the Intersection Between Phenomenology…



222

For example, do hypnotic suggestion and mindfulness meditation really improve 
the accuracy of phenomenological reports, and, if so, to what extent? In addition, 
how can we meaningfully distil fi rst-person data for analysis alongside behavioural 
and physiological measurements, and what subjective dimensions do we fl atten in 
the process? We hope that this largely theoretical paper will inspire concrete inves-
tigations to answer such crucial questions and help diffuse the boundaries between 
meditation, hypnosis, cognitive science, and phenomenology.     
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    Abstract     Our lives are fi lled with an endless array of perceptions, thoughts, and 
feelings, and our attention usually darts back and forth between them. Yet meditative 
traditions have long valued the capacity to remain undistracted from our immediate 
experience, and countless individuals make a practice of stabilizing their awareness 
in the here and now. What are the implications of anchoring our usually restless 
minds? Could stabilizing our attention provide an informative lens into the dynam-
ics of the human brain? Here we review recent research that situates mindfulness 
as an opposing construct to mind-wandering and a remedy for wandering minds. 
We then review empirical intersections between mindfulness and mind- wandering 
from recent neuroimaging studies.  

        Mindfulness and Non-Distraction 

 The word mindfulness is used with a growing sense of familiarity, but there is ongoing 
disagreement as to the most privileged and useful defi nition of this construct 
(Grossman and Van Dam  2011 ) or even whether the act of defi ning mindfulness is 
appropriate (Schmidt, this volume). Some meditative traditions have defi ned mindful-
ness as sustained non-distraction (Brown and Ryan  2003 ; Wallace and Shapiro  2006 ; 
Dreyfus  2011 ), whereas multifactor conceptualizations of mindfulness emphasize 
additional qualities as well, such as an orientation toward one’s experiences charac-
terized by curiosity, openness, and acceptance (Bishop et al.  2004 ; Baer et al.  2006 ). 
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These defi nitions are by no means exhaustive and there are many traditions of 
mindfulness practice that have evolved over millennia and offer further delineation. 

 Amid this disagreement, there is nevertheless consensus from meditative 
traditions that sustained attentiveness represents a fundamental element of mindfulness. 
Accordingly, we have largely focused our investigations into mindfulness by exam-
ining the capacity for non-distraction. 1  Our focus on non-distraction as a central 
element of mindfulness is not intended to devalue other qualities sometimes ascribed 
to mindfulness, such as intentionality, non-judgment, awareness, openness, and 
curiosity. There is continued disagreement as to whether each of these various 
capacities are suffi cient or necessary constituents of mindfulness, or even whether 
they might be understood as precursors, concomitants, or consequences of mindful-
ness, rather than aspects of mindfulness per se. Fortunately, empirical investigation 
into mindfulness can continue despite these disagreements so long as researchers 
are explicit about their conceptual and operational defi nitions.  

    Mind-Wandering as Task-Unrelated Thought 

 In direct contrast to mindfulness, which entails a capacity to avoid distraction, 
mind-wandering is characteristically described as the interruption of task-focus by 
task-unrelated thought (TUT; Smallwood and Schooler  2006 ). Unlike the struggle 
to identify a validated and widely accepted measure of mindfulness, there has been 
somewhat greater consensus with respect to operational defi nitions of mind- wandering. 
The most widely used measure is straightforward: periodically interrupting indi-
viduals during a task and asking them to report the extent to which their attention 
was on the task or on task-unrelated concerns, a procedure known as “thought-
sampling”, which measures “probe-caught” mind-wandering. There is a broad 
literature validating the self-report measures of mind-wandering obtained through 
thought-sampling by using behavioral (Smallwood et al.  2004 ), event- related poten-
tial (ERP;    Smallwood et al.  2008c ), and fMRI methodologies (Christoff et al.  2009 ). 
Such studies suggest that individuals are able to accurately report whether they have 
been mind-wandering – and even whether they have been aware of it – as revealed 
by distinct patterns of task performance and neural activation in association with self-
reported mind-wandering (for a recent review see Schooler et al.  2011 ). Additionally, 
studies using retrospective reports of mind-wandering after a task has been fi nished 
typically fi nd results that are similar to those obtained with thought-sampling during 
the task (Mrazek et al.  2011 ). This not only provides convergent validity for thought 

1   It is worth noting that this defi nition of non-distraction always exists with reference to a particular 
activity. For example, if your goal is to engage in a task, but instead you become deeply focused 
on off-task concerns, this would not be an example of mindfulness even though your off-task focus 
may be undistracted. 
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sampling, but also suggests that asking participants to intermittently report their 
mind-wandering does not substantially alter their behavior or performance in at 
least some task contexts (Mrazek et al.  2012 ; Barron et al.  2011 ). 

 Another common measure of mind-wandering involves asking participants to 
indicate every time they notice that they have been mind-wandering. This measures 
“self-caught” mind-wandering, providing a straightforward assessment of mind- 
wandering episodes that have reached meta-awareness as an explicit re- representation 
of the contents of one’s own consciousness (Schooler  2002 ). By contrast, thought- 
sampling queries participants at unpredictable intervals and does not require 
participants to attend to their thoughts independently of an external prompt. However, 
because thought-sampling probes occur at varying and unpredictable times during 
a primary task, this method can be used in conjunction with the self-catching 
measure to catch people mind-wandering before they notice it themselves (Schooler 
and Schreiber  2004 ). 

 Several indirect markers of mind-wandering are also available, including those 
derived from performance markers of inattention in the Sustained Attention to 
Response Task (SART; Smallwood et al.  2004 ,     2007a ,  b ,  2008b ; McVay and Kane 
 2009 ; Cheyne et al.  2009 ). The SART is a GO/NOGO task in which participants are 
asked to respond with a key press as quickly as possible to frequent non-targets and 
to refrain from responding to rare targets. Different performance markers in this 
task, such as response times (RTs) or different kinds of errors, have been associated 
with varying degrees of task disengagement (Cheyne et al.  2009 ). For example, 
failures to respond to rare targets (errors of omission) generally indicate a more 
pronounced state of disengagement than a large coeffi cient of variability (CV) for 
RTs (the CV is the standard deviation of RTs divided by the mean). RT CV has been 
associated with a state of mind-wandering that emerges from a minimally disruptive 
disengagement of attention characterized by a periodic speeding and slowing of RTs 
as attention fl uctuates slightly (Cheyne et al.  2009 ; Smallwood et al.  2008b ).  

    Mindfulness and Mind-Wandering as Opposing Constructs 

 Many behavioral markers of mind-wandering have a distinctly mindless quality, such 
as rapid and automatic responding during SART (Smallwood et al.  2004 ), absent-
minded forgetting (Smallwood et al.  2003 ), and eye-movements during reading that 
are less sensitive to lexical or linguistic properties of what is being read (Reichle 
et al.  2010 ). Furthermore, ERP studies have demonstrated that instances of mind-
wandering are characterized by a reduced awareness and/or sensory processing 
of task stimuli and other objects in the external environment (Barron et al.  2011 ; 
Smallwood et al.  2008c ; Kam et al.  2010 ). The ability to remain mindfully focused 
on a task therefore appears to be in direct opposition to the tendency for attention 
to wander to task-unrelated thoughts. Starting from this observation, we began our 
ongoing series of investigations into the relationship between mindfulness and 
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mind-wandering by fi rst examining whether we could fi nd empirical support for this 
intuitive notion that mind-wandering and mindfulness are opposing constructs. 2  

 Existing work that links mindfulness and mind-wandering has relied heavily on the 
Mindful Awareness Attention Scale (MAAS; Brown and Ryan  2003 ), the most widely 
used dispositional measure of mindfulness. This scale addresses the extent to which an 
individual attends to present experience without distraction (e.g., I fi nd myself listening 
to someone with one ear, doing something else at the same time; reverse scored). Low 
self-reported mindfulness as measured by the MAAS is associated with fast and error-
prone responding in the SART (Cheyne et al.  2006 ,  2009 ). These results show that the 
measurement of trait-mindfulness by the MAAS can predict behavioral concomitants 
of real-time mind-wandering observed during performance of a task in the lab. 

 We recently conducted a more comprehensive investigation into the relationship 
between the MAAS and several convergent measures of mind-wandering (Mrazek 
et al.  2011 ). All participants completed the MAAS, a 10-min mindful breathing 
task with thought-sampling probes, a 10-min mindful breathing task requiring 
self- catching of mind-wandering, a 10-min SART, and a self-report measure of trait 
daydreaming that has been widely used to study mind-wandering (Mason et al.  2007 ). 
We found that individuals who reported high levels of mindfulness during daily life 
also reported less daydreaming. Furthermore, high levels of trait- mindfulness were 
also associated with less mind-wandering as measured by self- reported TUT during 
mindful breathing, fewer errors of commission during the SART, and lower RT 
variability. These results provide converging evidence suggesting that – at least based 
on their most common operational defi nitions – mindfulness and mind-wandering 
are indeed opposing constructs.  

    Mindfulness as a Tool for Reducing Mind-Wandering 

 If mindfulness and mind-wandering are inversely related, it follows that mind- 
wandering and its disruptive effects on task performance (e.g. Smallwood et al. 
 2003 ,  2004 ,  2007a ,  b ,  2008a ; Smallwood  2011a ; Reichle et al.  2010 ) should be 
reduced by interventions that increase mindfulness. While mindfulness training has 
been demonstrated to improve executive attention, perceptual sensitivity, and sustained 
attention (Tang et al.  2007 ; MacLean et al.  2010 ), the direct impact of mindfulness 
training on mind-wandering has until recently been less carefully examined. In fact, 
to date there has been little progress in developing empirically proven strategies for 
reducing mind-wandering. 

2   Our selection of non-distraction as a central feature of mindfulness strongly infl uences our 
interpretation of the opposing nature of mindfulness and mind-wandering. More inclusive 
conceptualizations of mindfulness might lead to different perspectives. For instance, although 
there may be wide agreement that episodes of mind-wandering are not instances of mindfulness, 
the absence of mind-wandering may not guarantee the presence of mindfulness. One might 
be undistracted, but lack other qualities sometimes espoused to be essential to mindfulness 
(non-judgment, openness, curiosity, etc.). 
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 We recently examined whether a brief mindfulness exercise can reduce 
mind- wandering, thereby both introducing a potential antidote to mind-wandering 
and establishing a causal relationship between the presence of mindfulness and the 
absence of mind-wandering. This expectation is consistent with the many well- 
documented benefi ts of mindfulness training (for a review see Brown et al.  2007 ). 
However, many prior studies have utilized intensive meditation training lasting 
months or years, limiting the applicability of observed improvements for most societal 
and educational contexts (Brefczynski-Lewis et al.  2007 ; MacLean et al.  2010 ). 
Furthermore, from a methodological perspective, mindfulness intervention studies 
typically include so many different aspects of intervention that it is diffi cult to 
discern which specifi c element is responsible for any observed changes. What is 
useful in discerning the causal role of mindfulness in mitigating mind-wandering 
is a simple manipulation that directly and specifi cally targets individuals’ ability to 
remain mindful. Accordingly, we used an 8-min mindful breathing intervention that 
provides a simple and widely accessible intervention that also affords a high degree 
of experimental control. 

 In this investigation, participants were randomly assigned to conditions in which 
they completed either 8 min of mindful breathing or one of two control conditions: 
passive relaxation or reading. Expectation effects and demand characteristics were 
minimized by informing all participants that they were participating in a study 
designed to examine effects of relaxation on attention. In the mindful breathing 
condition, participants were instructed to sit in an upright position while focusing 
their attention on the sensations of their breath without trying to control the rate of 
respiration. Participants were asked to return their attention to the breath anytime 
they became distracted. Participants in the reading condition were asked to browse 
a popular local newspaper, while those in the passive rest condition were asked 
to relax without falling asleep. Subsequently, all participants completed a 10-min 
version of the SART. Relative to the two control conditions, those who fi rst completed 
8-min of mindful breathing exhibited enhanced performance as measured by behavioral 
markers of inattention commonly associated with mind-wandering (fewer errors 
of commission and lower RT variability). The effectiveness of this intervention 
establishes a causal relationship between the cultivation of mindfulness and subse-
quent reduction in mind-wandering. 

 Building on the fi nding that a brief mindfulness exercise could reduce mind- 
wandering, we next examined whether a more thorough introduction to mindfulness 
could reduce mind-wandering in a manner that would enhance working memory 
capacity (WMC) and reading comprehension. In a recent randomized controlled 
investigation, we examined whether a 2 week mindfulness training course would be 
more effective than a comparably demanding nutrition program in decreasing mind- 
wandering and improving cognitive performance among undergraduates (Mrazek 
et al.  2013 ). We found that mindfulness training improved performance on both the 
measure of WMC and the test of reading comprehension (an adapted version of 
the Graduate Record Examination; GRE). Mindfulness training also reduced 
mind- wandering during these tasks as assessed by thought sampling, self-catching, 
and a validated scale measuring retrospective task-unrelated thought. Notably, 
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improvements in WMC and GRE performance following mindfulness training were 
mediated by reduced mind-wandering specifi cally for those who were most prone 
to distraction at pre-testing. This suggests that mindfulness-based interventions do 
not only benefi t individuals who are already profi cient at attentional control, and 
that training to enhance attentional focus may be a key to unlocking latent cognitive 
skills that were until recently viewed as immutable.  

    Brain Dynamics Through the Lens of Mind-Wandering 
and Mindfulness 

 The task-positive and task-negative networks of the human brain – together comprising 
a substantial portion of the human cerebral cortex – are engaged in an endless 
back-and-forth. As we engage with a task, task-positive brain regions dedicated to 
attention and control are activated. This task positive network is also referred to as 
the dorsal attention network, and it includes brain regions involved in orienting 
attention and executive control. When our minds wander, a different set of task- 
negative brain regions activate (these regions are also known as the default mode 
network). These two networks usually operate in opposition, yet under some 
circumstances they activate simultaneously (Smallwood et al.  2011b ). Understanding 
the functions and dynamics of these respective networks remains an area of focused 
investigation. Here we illustrate how the intrinsically related constructs of mindfulness 
and mind- wandering may provide an informative lens when thinking about the poten-
tially nuanced relationship between the task-positive and task-negative networks. 

    Neural Correlates of Mind-Wandering 

 Over the last decade, accumulating evidence has suggested that activation of the 
task-negative or default-mode network (DMN) may serve as an fMRI marker of 
mind-wandering (for a review see Gruberger et al.  2011 ). The DMN is a collection 
of brain regions that typically show greater activation at rest than during task perfor-
mance. Direct evidence that the DMN is associated with mind-wandering comes 
from studies that link this network to reports of task-unrelated thoughts. One 
approach involves linking retrospective measures of mind-wandering to brain activity 
(e.g. Andrews-Hanna et al.  2010 ). Other studies have documented that situations 
that are associated with greater mind-wandering reports (as assessed outside of the 
scanner) also lead to greater activity in many of the key elements of the DMN 
(Mason et al.  2007 ; McKiernan et al.  2006 ). Furthermore, Christoff and colleagues 
( 2009 ) combined experience sampling with fMRI while participants engaged in 
the Sustained Attention to Response Task. During periods of off-task thought, DMN 
activity was higher than when participants were focused on the task, an observation 
that has been replicated by Stawarczyk and colleagues ( 2011 ). Importantly, Christoff 
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and colleagues also demonstrated that DMN activity increased prior to performance 
errors that have themselves been linked to greater mind-wandering. In summary, 
although DMN activity may underlie more than just task-unrelated thoughts, a 
growing body of evidence clearly indicates that DMN regions are more active 
during mind-wandering than during focused task-engagement.  

    Neural Correlates of Mindfulness 

 What happens in the brain when someone meditates, and does this depend on exper-
tise? If mind-wandering and mindfulness are opposing constructs, neural markers 
of mind-wandering should decrease during the practice of mindfulness. This topic 
has been approached largely through investigations with experienced meditators. 
The accumulated practice of experienced practitioners might be expected to produce 
stronger contrasts between rest and meditation, though it is also possible that 
these individuals’ resting state is largely characterized by an ongoing mindfulness 
(see discussion below of Froeliger et al.  2012 ). It can also be informative to investi-
gate the underlying neural correlates of mindfulness among individuals without 
prior training. This second approach is helpful because attempts to identify the neural 
processes of distinct aspects of mindfulness (like non-distraction) can be obscured 
by the divergence in how mindfulness is defi ned and practiced. In fact, researchers 
often study experienced meditators who have undertaken considerable training in a 
number of related but potentially dissociable practices: non-distraction, non-judgment, 
non-reactivity, non-attachment, etc. 3  From this vantage point, investigating the 
neural mechanisms supporting mindfulness among non-meditators helps control for 
prior history with mindfulness that may not align with the experimenter’s opera-
tional defi nition. Here we review selected research that addresses what happens in 
the brain during periods of focused-attention meditation in both inexperienced 
and experienced meditation practitioners, with an emphasis on how this research 
illuminates the intersection between mind-wandering and mindfulness. 4  

 A recent investigation focused specifi cally on neural correlates of mindfulness 
among non-meditators (Dickenson et al.  2012 ). This study used an fMRI block 

3   One could argue that a genuine instance of mindfulness must be characterized by the presence 
of non-distraction, non-judgment, curiosity, and openness, and therefore, that investigations 
pertaining to a single quality of mindfulness will be insuffi cient in their ability to draw conclusions 
about the construct in its totality. Although more focused research into specifi c features of mind-
fulness risks not fully representing the more inclusive characterizations of the construct, they do 
allow for more tractable empirical investigations. It is considerably more feasible to operationally 
defi ne and measure non-distraction than it would be to integrate measurements of curiosity, 
openness, non- judgment, awareness, and non-distraction to ensure that all these elements are present 
simultaneously. 
4   Focused-attention meditation may not represent an instance of mindfulness within multi-factor 
frameworks of mindfulness that would require the presence of some constellation of additional 
qualities besides non-distraction. 
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design in which participants alternated between 50 s of focused-attention meditation 
and a control task in which they were provided with the instructions: “let your mind 
take you wherever it goes as you normally would throughout the day.” Relative to 
the control task, there was increased activation of a variety of regions associated 
with the task-positive network during meditation. Specifi cally, signifi cant increases 
were found in superior parietal lobule (SPL), temporal-parietal junction (TPJ), pre- 
supplementary motor area, dorsal anterior cingulate gyrus, and the insula. Meditation 
also led to a decrease in activation of a coherent subset of the default mode network, 
including medial PFC, dorsomedial PFC, angular gyrus, and precuneus. This study 
clearly demonstrates that focused-attention meditation can activate brain regions 
associated with control of attention, even among non-meditators. However, it remains 
unclear whether the activation of task-positive regions represent focused attention, 
the  attempt  to focus attention, or both. Regardless, the combination of increased 
activation of the task-positive network with reduced activation of default- mode 
network regions is consistent with the notion that individuals are at least attempting 
to engage their attention on their breath while suppressing the distraction of 
mind-wandering. This is also broadly consistent with evidence that functional 
connectivity between task-positive and default mode networks should change during 
meditation – a topic we return to shortly. 

 Although Dickenson and colleagues ( 2012 ) found clear activation changes during 
meditation that could be interpreted as reduced mind-wandering, another study 
employing a similar methodology found only partially consistent fi ndings. Brewer 
and colleagues ( 2011 ) examined differences in neural activation during meditation 
among both non-meditators and experienced meditators who had an average of over 
10,000 h of practice. As part of a larger investigation, participants completed two 
4.5-min focused-attention meditations in which they were asked to pay attention to 
the sensations of breathing. During baseline scans that preceded the meditations, 
participants were instructed: “please close your eyes and don’t think of anything in 
particular”. Unlike Dickenson and colleagues ( 2012 ), this investigation did not fi nd 
meditation-induced reductions in activation of key default mode regions (PCC and 
mPFC) or any changes in task-positive network regions among non-meditators. 
By contrast, experienced meditators showed reduced activation in both PCC and 
mPFC. A between-groups contrast revealed that during focused-attention medita-
tion, meditators showed signifi cantly less activation in PCC and left angular gyrus 
compared to non-meditators. In sum, advanced meditators showed the expected 
pattern of reduced default mode network activation, whereas non-meditators showed 
no signifi cant changes. This complete absence of activation changes that Brewer 
and colleagues ( 2011 ) found in non-meditators is striking, and might be explained 
by the combination of a small sample size and a long-block design that the authors 
suggest may have de-optimized their analyses. Additionally, novice meditators may 
rapidly alternate between attempts to focus, focused attention, and lapses of attention. 
This could lead to a less consistent activation of brain regions during the focused- 
attention meditation, although participants in Dickenson et al. ( 2012 ) would have 
been subject to similar fl uctuations of attention and yet that investigation revealed 
several predicted effects. 
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 Although there is some inconsistency with respect to non-meditators, the results 
across these studies are generally consistent with the notion that brain regions 
associated with mind-wandering are relatively deactivated during focused-attention 
meditation. The inconsistency across studies could be a consequence of the varia-
tions in block design, meditation instructions, and control/baseline task instructions. 
It is also worth mentioning that in each study, participants repeatedly alternated 
between meditation and control tasks. Given that even brief mindfulness inductions 
can result in subsequently altered performance (Mrazek et al.  2011 ), there is 
some risk that meditation-related neural changes could bleed into control tasks. 
One alternative strategy would be to have all participants fi rst complete a control 
task and then complete a meditation task, though this design is also not without 
limitations (i.e. order effects).   

    Neural Activation Versus Functional Connectivity 

 Experienced meditators tend to show greater activation of task-positive regions and 
decreased activation of DMN regions during meditation, indicating that mindfulness 
practice infl uences the magnitude of activity within various brain regions. Given that 
the brain operates as a highly complex system, it is plausible that these changes in the 
magnitude of neuronal activity are coupled to changes in the interactions between 
brain areas (and their associated networks). Functional connectivity analysis of fMRI 
data has recently gained traction as an informative approach toward understanding 
the dynamics of the brain and the extent to which different brain areas are function-
ally connected to one another. Functional connectedness, in the context of fMRI 
data, is measured by examining the strength of correlations between the time-courses 
of neuronal activity across different brain regions. Brain regions are functionally 
connected to the extent that their respective activation patterns are correlated during 
a particular task or context, regardless of whether those regions are adjacent or 
structurally connected. Importantly, functional connectivity is present between 
brain regions even if they exhibit highly anti-correlated (i.e., negatively correlated) 
patterns of activation; such anti-correlations suggest inhibitory or control processes 
that are likely just as important to brain function as co- activations of brain areas. 
Here we review the impact of mindfulness training on functional connectivity both 
within and between the default-mode and task-positive networks. 

    Mindfulness and Functional Dynamics 
Within the Default Mode Network 

 Jang and colleagues ( 2011 ) examined the differences in functional connectivity 
within the DMN during the resting-state between 35 experienced meditators 
and 33 controls without prior meditation experience. Separate analyses were 
conducted using either the medial prefrontal cortex (MPFC) or the posterior 

Insights from Quiet Minds…



236

cingulate cortex (PCC) as seed regions (both of these regions are considered to 
be primary hubs of the DMN; see Buckner et al.  2008  for evidence supporting 
this claim). While the patterns of connectivity were similar for either seed region – 
including MPFC, PCC, inferior parietal cortices, and lateral temporal cortices 
for both seed maps – the experienced meditators exhibited greater functional 
connectivity within the medial prefrontal region than controls. Activation of the 
medial prefrontal cortex has been associated with concentrating on internal focus 
and sensations (so-called “internalized attention”, Hölzel et al.  2011 ); these 
results therefore suggest that meditation practice may produce changes in functional 
connectivity within anterior DMN regions that may afford enhanced concentration 
or self-awareness. 

 Whereas Jang and colleagues ( 2011 ) found increased DMN functional connectivity 
within the MPFC (an anterior DMN region) among experienced meditators, 
self-reported mindfulness during daily life among non-meditators has also been 
associated with increased functional connectivity in more posterior portions of the 
DMN (i.e., the precuneus (Pcu) and the posterior cingulate cortex (PCC)) (Prakash 
et al.  2012 ). Although there is a discrepancy regarding the specifi c region(s) 
involved, the existing literature therefore indicates that mindfulness is associated 
with increased functional connectivity within key DMN regions. On appearance, 
this is diffi cult to reconcile with the previously reviewed evidence that mindfulness 
practice leads to less DMN activation. If mindfulness is associated with lower 
levels of DMN activity, then why should training in mindfulness act to strengthen 
the functional connections within this network? One potential answer may lie in the 
relationship between the anterior and posterior regions of the DMN. Jang and 
colleagues ( 2011 ) found greater functional connectivity within an anterior portion 
of the DMN (i.e., MPFC) while Prakash and colleagues ( 2012 ) found greater con-
nectivity within posterior regions (i.e., Pcu and PCC), but recent research suggests 
that the functional connectivity between these anterior and posterior regions may 
in fact decrease with mindfulness/meditation training. Hasenkamp and Barsalou 
( 2012 ), in a study comparing trained vs. novice meditators, found that the trained 
meditators exhibited decreased functional connectivity between a regional cluster 
containing portions of the MPFC and anterior cingulate cortex (ACC) and a cluster 
containing the PCC. Thus, these mindfulness-trained individuals exhibited less 
anterior- posterior functional coherence within the DMN (a similar connectivity 
relationship between the ACC and PCC was also observed by Kilpatrick et al.  2011 ). 
As such, it is plausible that mindfulness training may improve the intrinsic functioning 
of this task-negative system overall (as indicated by the observed increase in con-
nectivity within specifi c regions of the DMN). However, by means of reducing 
the functional connectivity between anterior and posterior regions, mindfulness 
may reduce the likelihood of intrusive mind-wandering (e.g., rumination, prospection, 
etc.), the content of which is provided by the more posterior regions of the DMN 
(in their DMN review, Buckner et al. ( 2008 ) suggest that the DMN, particularly the 
PCC, is chiefl y involved in internal mentations such as episodic remembering, 
prospection, and theory of mind).  
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    Mindfulness and Between-Network Functional Dynamics 

 Hypothetically, mindfulness training may be expected to produce several key 
changes in the way the brain operates, both at rest and also under task constraints. 
For instance, individuals who have been trained in mindfulness techniques may be able 
to exert more attentional control over their thoughts, and as such they may be expected 
to display heightened coherence in brain networks associated with attentional 
control, especially during task settings in which such control is most critical. In a recent 
study, Froeliger and colleagues ( 2012 ) examined whether mindfulness- trained 
individuals indeed display these characteristics. They compared meditation- trained 
individuals with a control group and found that during a resting-state fMRI scan 
the meditation-trained group displayed higher functional connectivity within the 
task-positive network, suggesting a heightened control over the direction of attention 
for these individuals, even outside of the context of meditation. Additionally, those 
trained in meditation exhibited higher functional connectivity between the 
task-positive network and the DMN when meditating than when at rest, perhaps 
indicating a greater level of executive control in these individuals. 

 Several additional studies have provided converging evidence that mindfulness 
training enhances connectivity between DMN and task-positive regions. Brewer et al. 
( 2011 ) reported that meditators (compared to controls) exhibited greater functional 
connectivity between DMN regions (including the PCC) and task-positive regions 
(specifi cally, the DLPFC). Hasenkamp and Barsalou ( 2012 ) also found a similar trend 
in functional connectivity patterns, namely that meditation-trained participants 
exhibited greater functional connectivity between a key anterior DMN region (e.g., 
the ventro-medial prefrontal cortex; VMPFC) and a key task-positive region, the infe-
rior parietal lobule (IPL). As the IPL has been functionally associated with attentional 
disengagement processes (e.g., Posner et al.  1984 ), the authors suggest that this 
increased connectivity in meditators better allows for these individuals to disengage 
from mind-wandering states and re-engage in their meditative practices. This increased 
coherence between DMN areas and areas involved in attentional control has also been 
documented by Taylor and colleagues ( 2012 ), who compared experienced vs. novice 
meditators and found, similarly, that experienced meditators displayed higher 
functional connectivity between the IPL and the VMPFC during the resting-state. 

 In summary, the existing literature suggests that mindfulness training is associated 
with increased functional connectivity (i) within key default-mode regions (e.g., MPFC), 
(ii) within the task-positive network (e.g., DLPFC), and (iii) between default-mode 
and task-positive regions. How does mind-wandering fi t into this picture? In con-
sidering this, it is important to keep in mind that functional connectivity does not 
distinguish between neural recruitment and inhibition. The fact that DMN regions 
are temporally coupled to task-positive regions in mindful individuals may there-
fore refl ect the fact that these control regions are now, as a result of training, better 
able to exert inhibitory or reactive infl uence on these DMN regions, thus preventing 
mind-wandering from disrupting periods of mindfulness. This interpretation is 
bolstered by the fi nding that, overall, DMN activity is lower during meditation for 
experienced mindfulness practitioners (Brewer et al.  2011 ).   
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    Future Directions 

 This review suggests that one important direction for future research is to integrate 
these various observations about mindfulness training, mind-wandering, and brain 
dynamics into a single cohesive training study. We now know that mindfulness 
training can reduce mind-wandering and that individuals with extensive meditation 
experience show functional changes within and between task-positive and default- 
mode regions that are consistent with less mind-wandering. A clear next step would 
be to determine whether these changes in underlying neural activity mediate the 
improvements in task-focus. 

 Future research must also keep potential benefi ts of mind-wandering in view. 
After all, there are circumstances in which diverting attention away from the “here 
and now” is benefi cial. Thinking about the past or planning the future can of course 
be done deliberately, but research has indicated that even spontaneous mind- 
wandering that occurs when we are occupied with another task can be useful in 
some circumstances. For instance, recent fi ndings suggest that mind-wandering 
can promote future planning (Baird et al.  2011 ) and enhance creative incubation 
(Baird et al.  2012 ). Yet the accumulating evidence for the positive outcomes of 
mindfulness might be interpreted to suggest that mind-wandering is of no benefi t, 
especially within a framework that places these constructs in direct opposition. In 
contrast, the potential benefi ts of mind-wandering could be interpreted to suggest a 
downside to mindfulness. For instance, a practice of mindfulness that eliminated 
mind- wandering might lead to neglect of distal goals like retirement planning (even 
though it would not eliminate the opportunity for more deliberate goal-oriented 
planning). It may therefore be that mindfulness is most helpful when it affords a 
degree of control over mind-wandering that allows for its benefi ts while minimizing 
its costs. With mindfulness individuals might become better able to mind-wander at 
the right times (e.g. when primary task demands are relatively modest) and on the 
right topics (e.g. on productive issues that can foster future planning or creativity).     
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    Abstract     Secular meditation training (MT) practices such as mindfulness training 
have sparked recent public and scientifi c interest, yet it is unknown whether such 
practices can contribute to lasting cultural change. This chapter argues that 
widespread cultural integration of meditation depends upon whether the scientifi c 
community can provide clear explanations for how meditation promotes well-being. 
In this spirit, a functional approach for studying MT is proposed: while research can 
and should be informed by practitioners’ subjective reports, meditation research 
gains scientifi c ground only by proposing and testing for change in measurable 
perceptual or regulatory capacities. This empirical commitment need not stand at 
odds with the beliefs of spiritual practitioners, but can instead reinvigorate discourse 
and a commitment to deeper understanding of the principles underlying effective 
meditative practice. A discussion of the author’s work illustrates how the functional 
approach has been applied to investigate MT’s purported regulatory benefi ts, while 
acknowledging many unresolved mechanistic questions. This chapter is intended 
to provide the reader with a greater understanding of how a fl edgling scientifi c 
model of meditation has developed, and suggests some upcoming challenges on the 
road to achieving a broad social impact.  

        Introduction 

 Contemporary meditation training (MT) refers to a group of contemplative practices 
aimed at fostering well-being and improving stress tolerance. Representing a 
secular adaptation of ancient Eastern traditions (Kabat-Zinn  2003 ), contemplative 
practices have grown in popularity throughout Western culture over the past three 
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decades. There are many historical reasons for this recent rise in popularity, beginning 
perhaps with the emergence of meditation practices in the West during the 1960s. 
At that time, the hippie movement introduced Western youth to the idea of meditation 
as a form of consciousness transformation (Miles  2004 ), a practice that was perhaps 
most famously endorsed by the Beatles following their encounters with the medita-
tion teacher Maharishi (Kroll  1974 ). Concurrently, the Vietnam war exposed many 
young Westerners to the Eastern Buddhist practices, some of whom returned to the 
West to found meditation training programs (Schmidt  2011 ). While both the hippie 
movement and Vietnam war have long subsided, their effects in terms of introduc-
ing meditation to the West have become increasingly apparent in popular culture: 
venerable masters in Kung Fu movies have lent a social cachet to meditative prac-
tices (Hunt  2003 ); meditation courses have become widely available through stan-
dardized training programs such as mindfulness-based stress reduction (MBSR) 
(Kabat-Zinn  1982 ); the Dalai Lama, admired worldwide for his message of peace, has 
strongly endorsed meditative practice as a path to well-being (Goleman  2004 ); the 
scientifi c community has begun to empirically corroborate reported benefi ts associ-
ated with MT (for recent reviews, see (Hölzel et al.  2011 ; Shapiro et al.  2006 ); and 
mass media endorsement of contemplative science has stoked public imagination, 
such as a 2003 Time magazine cover on the science of meditation. 

 Despite this unique confl uence of public and scientifi c interest in techniques 
such as mindfulness or loving-kindness meditation, MT’s future in Western culture 
is at a crossroads. Public interest is fl eeting and shifts from trend to trend; without a 
more substantive scientifi c account of  why  MT works, its popularity may wane as 
the sense of novelty fades. Skeptics of meditation may balk at the mysticism associated 
with contemplative training, spurning the cultural mystique that fi rst made such 
practices a source of curiosity in the West. To be fully integrated into Western 
culture, MT requires description within a Western mode of discourse such as a 
scientifi c theory. Subjective reports of training benefi ts can and will continue to 
popularize the practice without scientifi c backing, but deep-rooted institutional 
change generally requires endorsement from the institution responsible for knowl-
edge discovery, i.e., scientifi c authority (Bikhchandani et al.  1992 ). Support from 
the scientifi c community gives policy makers the freedom to introduce meditation 
programs into hospitals and schools, where, if effi cacious, their institutionalization 
more deeply entrenches MT practices in Western culture. With support in clinical 
and educational settings, similar community programs may follow. For example, 
this medical integration model has been instrumental in the popularization of MT 
through 8-week MBSR courses, fi rst introduced to support chronic pain patients 
through the University of Massachusetts medical school. Following initial demonstra-
tions of clinical effi cacy, MBSR course delivery was standardized, allowing forms 
of the course to be taught today through both health-care facilities and community 
programs around the world. Yet MBSR requires a lengthy 8-week commitment, 
including an hour a day of home practice. Why should increasingly busy individuals 
dedicate their time to such an endeavor? 

 Despite the recent success of programs such as MBSR, a major challenge on the 
road to MT’s cultural acceptance is that current scientifi c models do not adequately 
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explain how a solitary meditative practice increases coping and resilience against 
social stressors. In the author’s experience running mindfulness programs, this 
explanatory gap often leads participants to question the point of meditation 
practices. These participants seek some relief from worry and suffering, but do not 
see a connection between hours of silent contemplation and improved relationship 
quality. For training candidates cautious in committing their time to practice, and 
for policy makers similarly cautious in committing public resources to funding 
meditation programs, evidence of the practice’s effi cacy may not be suffi cient, 
despite robust fi ndings from the clinical sciences (e.g., see Chiesa et al.  2010  for 
a review). For these more cautious adopters, knowing  why  MT will help may be 
a critical step in their enrolment. Thus, clinical fi ndings must be supported by 
basic science evidence for mindfulness’ mechanisms of change, evidence which 
may also have an impact on training practices themselves, refi ning MT intervention 
protocols. 

 This chapter explores the emergence of a Western scientifi c account of mindfulness, 
introducing some candidate mechanisms by which MT may promote well- being. 
The discussion begins by reviewing the different approaches researchers have 
brought to contemplative science, and how these approaches might contribute to a 
broad mechanistic theory of mindfulness meditation. The chapter continues with 
a proposal that MT may best be studied through a functional approach to research: 
it is argued that while research can and should be informed by practitioners’ subjec-
tive reports, mindfulness research best contributes to our scientifi c understanding 
by proposing and testing for change in specifi c perceptual or regulatory capacities. 
Finally, discussion of the author’s own work illustrates how the functional approach 
has been applied to investigate how the meditative practice translates to general 
benefi ts, including a discussion of some major outstanding mechanistic questions. 
This chapter is intended to provide the reader with a greater understanding of how 
the fl edgling scientifi c model of meditation is developing, and where it still has to 
go to effect social change.  

    Approaches to Contemplative Science 

 A primary goal of the emerging fi eld of contemplative science is to provide the 
scientifi c community with a mechanistic model of how meditation works. In doing 
so, researchers are constrained by the need to provide empirically-robust research 
paradigms while faithfully representing the contemplative traditions from which 
such paradigms are derived. Such derivations still afford researchers’ great latitude 
for exploration: even when studying a particular contemplative practice, research 
may focus on a wide array of potential mechanisms of change, training interventions, 
target populations, and outcome measures. This section will review several recent 
fi ndings in this emerging contemplative science and describe how they fi t into the 
development of a broader theory of MT’s mechanisms of action. 
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 One of the broadest distinctions in contemplative research approaches lies in 
 who  is studied, i.e., whether research focuses on novices or expert practitioners. 
Thanks to ordinances from the Dalai Lama and leaders of other contemplative 
traditions, research laboratories have been able to collaborate directly with advanced 
contemplative practitioners, such as Buddhist monks with more than 10,000 h of 
meditation experience (e.g., Brefczynski-Lewis et al.  2007 ). Such research provides 
insight into the long term effects of meditation practice. At the other end of the 
spectrum, researchers have begun to study the initial impact of meditation training 
on novice practitioners (e.g., Tang et al.  2007 ), hoping to describe how the average 
person might be affected by engaging in MT. These approaches each have their 
own advantages and shortcomings: in short-term interventions, fi ndings are more 
generalizable because the participants are more similar to the population of non- 
meditators. A weakness of such short-term designs is that it is diffi cult to know how 
much of a meditation ‘dose’ is required to observe a true response as opposed to 
some sort of expectation effect (Farb  2012 ). For example, a person fi rst attempting 
meditation may benefi t from attempting a self-improvement practice, even if his 
or her initial ability to effectively meditate is actually minimal. For this reason, 
it is important for researchers to follow-up initial fi ndings of MT effects with active- 
control experiments, so meditation can be measured against practices with known 
effi cacy such as improved nutrition or exercise habits. 

 Given the issues involved with studying new meditators, an obvious alternative 
is the study of long term practitioners. The study of experienced meditators avoids 
the issue of minimal dose, but suffers instead from a lack of experimental control, 
as such designs are necessarily cross-sectional in nature, and because it is not 
feasible to randomly assign 10,000 h of meditation to a participant in an experiment! 
Cross-sectional designs can richly track the relationship between experience and 
changes in capacity and participant experience, but such designs are not valid 
models for causal inference, due to the problem of self-selection- perhaps those 
who achieve such heights of meditation experience were unlike the general popula-
tion when they began, in disposition or background, and so the accessibility of long 
term effects to a general population is called into question. Thus the most striking 
issue in the study of long term practitioners is the question of generalisability: how 
similar are the people willing to spend decades of intense training to the general 
population? Are their intentions in pursuing liberation and enlightenment really 
comparable to that of a secular practitioner engaging in MT as a way to reduce 
stress? Furthermore, long-term practitioners may become so adept at existing within 
a meditative state that it becomes diffi cult to create a baseline or control condition. 
For these meditators, meditation may be the default state, which may account for 
the lack of neural activity observed in very long term meditators in comparisons of 
meditation vs. rest (Brefczynski-Lewis et al.  2007 ). 

 As in most dichotomies, both perspectives are valuable in developing a  complete 
longitudinal map of MT effects. In infl uencing potential participants and policy 
makers, advanced practitioners can serve as a ‘gold standard’ for mindfulness out-
comes, while the success of new practitioners helps to demonstrate the accessibility 
and effi cacy of these practices in a secular context. Unfortunately, the question of 
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‘who’ is engaging in MT is not completely resolved by looking at practitioners with 
varying levels of experience. Motivations for practice may vary greatly between 
practitioners, affecting both the quality of the practices and their downstream effects 
on emotion regulation and well-being. This variation may be most apparent in new 
practitioners, who come to an MT course for different reasons. For example, some 
practitioners may be primarily motivated by desire for relaxation and freedom 
from distressing thoughts, fi nding relief in the calm of prolonged stillness and 
attention to body sensation. Other participants may be motivated by a desire for 
self-insight, and seek to use MT as a vehicle for exploring their relationships with 
themselves and others. Attentional focus during meditative practice can then vary 
according to motivation, with the relaxation-oriented group prioritizing attention 
to feelings of peace and tranquility as an escape from distressing thoughts, while 
the insight-oriented group views these same thoughts as a learning opportunity, 
attending to their conceptual progression rather than feelings of relaxation. 
Critically, the long term effects of engaging in such distinct attentional foci may 
result in very different outcomes. For example, the relaxation-focused participants 
might demonstrate improved physiological tone in the face of stress but show little 
changes in patterns of behavior that create such stressors, whereas the insight- 
focused participants might show relatively limited benefi ts to physiological resil-
ience but relatively greater reductions in social stress as they learn to cultivate more 
skillful responses to perceived social stressors. Indeed, one rare study of the asso-
ciation between expectations and outcomes in long-term practitioners found tenta-
tive support for the suggestion that “what you get is related to what you want” in 
meditation, distinguishing between self-regulatory, self-exploratory, and self-liber-
ation goals and outcomes (Shapiro  1992 ). The power of expectations to deter-
mine perceived benefi ts in meditation is an important issue in developing a general 
scientifi c model of the process. For example, if groups of people with different 
types of expectations all report benefi ts from practice, how do investigators make 
sense of these two different ‘fl avors’ of meditation? Can we say that one is actually 
better than another? 

 One approach to studying how different motivations lead to different MT 
practices is to attempt to validate all motivation, creating an account that permits 
distinct ways of meditating. On the other hand, some meditative strategies may be 
superior to others despite variability in individual preferences, and a normative 
theory of MT would therefore be helpful in distinguishing between what feels com-
fortable and what is effi cacious. In the example above, clinging to positive feelings 
like relaxation is generally not espoused as the focus of an MBSR course; instead, 
calm and relaxation are viewed as providing a safe space within which insight into 
the patterns of emotional and cognitive reactivity can be viewed, leading to personal 
insight. Meditation may not always be relaxing, especially during stressful periods, 
and so clinging to a relaxation rather than insight goal may lead to further distress 
rather than the alleviation of suffering. From this view, it would be a disservice 
to participants to encourage ill-fated goals of clinging to relaxation. Despite this 
theoretical concern, it has not been scientifi cally verifi ed that promotion of relax-
ation through meditation is unsustainable. If the benefi ts are real and lasting from 
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such a practice, is it fair to mandate insight as a goal for all MT participants? In nego-
tiating a scientifi c model of meditation, researchers must show that non-canonical 
goals such as a relaxation focus do not lead to sustained benefi ts relative to an 
insight focus, in accordance with what Buddhist psychological theory suggests. The 
fi rst step in addressing such questions however involves acknowledging individual 
differences in participant motivation and including such differences in research 
models, which to date is rarely done. Furthermore, it will be important to track the 
change in expectations as participants shift between particular meditation goals. In 
the    Shapiro ( 1992 ) study mentioned above, the research on one group of long- term 
meditators suggests that there may be a systematic progression from self- regulation 
to self-exploration to self-liberation over long-term practice; as interest in medita-
tion grows, it will be interesting to examine whether increasingly heterogeneous 
motivations follow a predictable trajectory that supports the idea of discrete, hierar-
chical stages of meditative insight. 

 This variability of participant goals points to a broader issue in performing 
contemplative research: how does an investigator choose the MT mechanisms 
hypothesized to produce benefi ts? Does one rely upon well-established stages of 
meditation gleaned from Buddhist psychological theory and canonized in classic 
texts, or does one appeal to the idiosyncratic preferences and experiences of 
contemporary practitioners, whose heterogeneous experiences may better refl ect 
what is actually happening in the training? Furthermore, the Buddhist literature 
itself is heterogenous – the meditative traditions espoused therein are rich and 
varied, deriving from thousands of years of consideration and debate on the nature 
of suffering and a path that leads to liberation from such suffering (Trungpa and 
Lief  2009 ). Yet classical Buddhist psychology does offer some homogeneity in 
describing meditation mechanisms that could be operationalized to form the basis 
of a research program. For example, a major landmark in the path to liberation from 
suffering is the recognition of the inherent emptiness to all things, that because all 
objects are dependent upon our perception of them, they have no independent 
reality (Tashi and McDougall  2009 ). Suffering is perpetuated by clinging to these 
appearances and failing to recognize their illusory nature. Based upon this theory, 
it is possible then to measure whether MT participants have similar insights, and 
whether such insights predict increased well being and resilience to stress. A practical 
concern in this endeavor is what to do if Western participants’ reports of experiences 
do not present such insights. Does this mean that the theory is incorrect, the training 
is incorrect, the measurement is too early in the training process, or that this 
 theoretical insight does not apply when divorced from a Buddhist cultural context? 
These thorny issues may stem from an attempt to impose a foreign cultural under-
standing onto a Westerner’s way of relating to his or her personal experience. On the 
other hand, if these classical theories are accurate, perhaps such insights are univer-
sally realized with enough training, but are prematurely sought after following only 
a few months of training. There is therefore an art to designing research studies 
seeking out particular benchmarks of progression through meditative practice. 
What benchmarks are likely to be the most universal? How can they best be mea-
sured? In attempting to address these concerns, collaboration with contemplative 
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teachers may be particularly useful, as they will have a subjective sense of these 
issues from their own teaching experience. At the same time, researchers must be 
careful not to invalidate practitioner experiences that diverge from canonical texts, 
as there is no guarantee that the most benefi cial effects of meditation in a contem-
porary Western context will align with ancient teachings. 

 From a scientifi c perspective, using classical Buddhist texts as the primary source 
of hypothesis generation can be useful for supporting and explaining positive 
fi ndings, but fraught with ambiguity if such fi ndings do not emerge. Furthermore, as 
many Buddhist constructs are abstract, such as perceiving the inherent emptiness of 
reality, they can be diffi cult to operationalize, as we cannot easily create an experiment 
to manipulate metaphysical perceptions. While a complete theory of meditation 
must ultimately include such higher order constructs, fl edgling efforts to establish a 
contemplative science may benefi t from addressing more tractable steps along the 
path. An alternative to this top-down investigative approach is to work instead from 
the bottom-up, attending to capacities specifi cally recruited by MT interventions 
that cut across different participant motivations. Such capacities may be general 
benefi ts of meditation that occur at the level of attention or sensation. For example, 
much of MT amounts to a specialized form of attention training, seeking to alter 
the basic context through which a person perceives the world (Kabat-Zinn  1990 ). 
The idea of altered perceptual capacity is one that resonates strongly with Western 
psychological science: it has long been held that human perceptual acuity is a 
fl exible capacity that can be improved through training (Gibson and Eleanor  1953 ). 
Training in a visual task for example results in improved task-performance and 
altered activity in the brain’s visual cortices in the brain (Sasaki et al.  2010 ). 
It serves to reason that repeated attention practices associated with MT may yield 
similar observable capacity changes. This focus on practical capacities rather than 
more abstract conceptual changes is known as the functionalist approach to scientifi c 
research. The functionalist approach may be helpful in characterizing the most 
universal effects of mindfulness training in that it seeks to establish the effects of 
training at the most basic perceptual and attentional levels of change, making 
incremental progress towards changes in higher order insight and personal meaning. 
By postulating practice effects based on the specifi c content of the practices, we may 
begin to forge a chain of evidence between basic perceptual or attentional changes 
and broader effects on identity and well-being. 

 It should be emphasized that the proposal of focusing research on functional 
changes closely related to meditation training is not intended to disparage the 
importance of contributions from advanced practitioners or through reference to 
classic Buddhist psychological texts. Indeed, the stages of meditation practice 
described by contemplative scholars provide an important road map for scientifi c 
inquiry, and also serve as a ‘quality control’ check for secular meditation paradigms. 
For example, the meditation master Mahasi Sayadaw writes of progressive stages of 
meditation (Sayadaw  2006 ) based upon the  Visuddhimagga , known as ‘the great 
treatise’ on Therevada Buddhist meditation practice. After describing meditative 
practices which focus on awareness of breath sensation and mental labeling of 
all sensory events, the fi rst stage of insight he describes is a form of mindfulness 
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or meta-awareness of the arising and passing of all sensory and mental events 
(p. 16). The idea that noticing experience leads to the cultivation of a reliable and 
consistent form of meta-awareness suggests a testable benchmark for effective 
training. Further, the discovery of how to cultivate such meta-awareness would 
constitute a tangible fi nding in the scientifi c literature and an important explanatory 
step in accounting for MT benefi ts. Thus the classical text provides a direction 
for research, guiding investigation to try to link practice-specifi c capacity changes 
to general changes in meta-awareness. 

 Contemplative science can therefore progress by testing whether capacity 
changes related to MT align with canonical benchmarks of meditative progress. 
Buddhist psychological theory already contains allusions to these benchmarks and 
what constitutes correct and incorrect practice. To be valid, experimental paradigms 
or interventions should attempt to promote correct practice, although a study may 
compare these practices to putatively incorrect practices to test canonical claims. 
Practices most likely to help participants achieve benchmarks of successful MT can 
then be included in normative theory. While we are perhaps still far from describing 
achievement of the fi rst benchmark, i.e., how meta-awareness is developed through 
attentional practices, several steps towards such a theory have begun to emerge.  

    The Functionalist Approach in Contemplative Research 

 The functionalist approach examines what an object of investigation does, rather 
than debating its deeper meaning or origins. This perspective has for example been 
useful in advancing the fi eld of emotion research in its focus on emotion effects 
rather than seeking to establish an emotion’s evolutionary or socially constructed 
origin (Farb et al.  2013c ). In meditation research, the functional approach involves 
hypothesizing specifi c observable capacities engendered by meditation training and 
tracking their cultivation through training, such as the emergence of compassion, 
equanimity, or body awareness. 

 From the functionalist perspective, the identifi cation of specifi c capacities stems 
from two major sources. First, identifi cation can be based upon practitioner reports, 
an approach which is most valid from meditation’s own philosophy of relying on 
direct experience, but is also limited by a person’s level of insight and the accessibility 
of meditation mechanisms to consciousness. Identifi cation may also progress by 
analysis of the meditation practices themselves. For example, MT exercises almost 
invariably involve directed attention to breath sensation, so one might infer that the 
ability to accurately and stably monitor respiratory rhythms is a capacity for measuring 
meditation related change. This focus on observable capacities that are directly 
related to practice content provides a rich ground for investigation, and unlike 
more abstract theories of meditation effects, such theories are also falsifi able. 
For example, it was thought that Vipassana meditators ought to show superior per-
formance in heartbeat detection due to their extensive training in observing subtle 
body sensations. Empirical research however belies this notion, demonstrating that 
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meditators fared no better in a heartbeat detection task than age-matched controls 
(Khalsa et al.  2008 ). Such fi ndings suggest that if there are benefi ts to sensory 
detection from meditation practice, these benefi ts may be localized to the sensory 
targets and not generalize to other sensory domains. The heartbeat, which is not 
generally an attentional target in Vipassana practice, therefore was not more readily 
detected, despite subjective reports of greater ease and accuracy in such detection in 
advanced meditators. Falsifi ability of hypotheses is a cornerstone of good scientifi c 
theory (Popper  1962 ), and an important building block of a convincing mechanistic 
account of MT. As Vipassana practices are the predominant source of meditative 
exercises found in mindfulness MT (McCown et al.  2010 ), the evidence suggests 
that heartbeat detection may not be an optimal measurement of perceptual plasticity 
in mindfulness MT, although these fi ndings do not more broadly refute the possibility 
of enhanced interoceptive accuracy through training. 

 Despite evidence contradicting increased heartbeat detection through MT, the 
functionalist perspective has had greater success in identifying meditation-related 
perceptual changes in surface body awareness. For example, it is scientifi cally well- 
established that the brain’s representation of the body is biased towards the hands 
and face, with proportionately greater sensorimotor cortex devoted to these regions 
than the back or legs (Penfi eld and Boldrey  1937 ). The use of attention-based body 
scans in Vipassana meditation could plausibly give practitioners greater insight into 
this inequality of sensory resolution for different body parts, and indeed in a recent 
study, investigators observed that meditators showed greater awareness of this biased 
mapping than a control group (Fox et al.  2012 ). Thus, while heartbeat detection may 
be too subtle a perceptual measure for studying mindfulness training effects, other 
tests of body awareness may be benefi cial in tracing the path from specifi c capacity 
training to enhanced well-being.  

    Interoception as a Functional Mechanism of Mindfulness MT 

 Interoception, the capacity to sense visceral and somatic events within the body, is 
a major attentional focus of early mindfulness MT practices. While more general 
changes to the attentional system are evident following training interventions 
(Jha et al.  2007 ), interoception is a capacity which is specifi cally related to the training 
exercises; participants completing mindfulness interventions often report an altered 
relationship to their breath and body (Hölzel et al.  2011 ), and early mindfulness 
instruction focuses on cultivating and sustaining interoceptive awareness (Kabat- 
Zinn  1990 ). 

 From a functional perspective, the ability to maintain interoceptive awareness is 
a good candidate marker of mindfulness training because it affords a set of strong 
predictions in terms of patterns of neural recruitment. Because interoception is a 
sensory rather than conceptual process, one can hypothesize the involvement 
of primary interoceptive cortices, theorized to reside in the posterior insula through 
a spinothalamocortical pathway was proposed to carry sympathetic afferents that 
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signal the physiological condition of all tissues of the body (Craig  2002 ). The 
integration of interoception into present moment awareness by contrast is hypothe-
sized to depend upon the anterior insula (Craig  2009 ), which has been associated 
with switching of attentional states, acting as a conductor of sorts for determining 
which mental processes occupy conscious awareness (Menon and Uddin  2010 ). 
Mindful, non-judgmental interoceptive attention is theorized to lead to well-being 
because it allows practitioners to understand the transitory nature of visceral expe-
rience, and to generalize this understanding to recognize the transitory nature of 
thoughts which might otherwise be viewed as objective truth (Silananda  2002 ). 
It should be noted that interoceptive attention alone is not an absolute good when 
paired with habitual, catastrophic appraisals that are defi ning characteristics of 
anxiety and post- traumatic stress disorders. However, when paired with attitudes 
of equanimity and acceptance of experience, the transitory signals provided by the 
body can provide a rich attentional environment for understanding one’s habitual 
patterns of cognition and reactions. 

 Using this neuroscience model, my colleagues and I have attempted to test the 
role of interoception in MT. In testing the model we had a number of concerns. 
First, it was important to demonstrate that the voluntary direction of attention 
towards interoceptive signals such as the breath would reliably engage this interocep-
tive network, particularly within the insula, putative primary interoceptive 
cortex. In one recent study, we were able to demonstrate that relative to attention to 
external visual targets, attention to the breath activated the posterior insula, even 
in participants with no meditation experience (Farb et al.  2013a ). This fi nding 
corroborated participants ’  reports that respiratory sensation was immediately acces-
sible as a target of attention. However, because even non-meditators were able to 
recruit posterior insula activity during interoception, MT did not modulate the 
degree of recruitment in primary interoceptive cortex. Thus the neuroscientifi c data 
contradicts a theory of MT as increasing the raw input of interoceptive signal from 
the body. How such information is then processed and integrated into contextual 
awareness is, however, a different story: our second region of interest, the anterior 
insula, demonstrated altered activity in the MT group (Farb et al. 2012). In untrained 
participants, exteroception led to signifi cantly greater anterior insula recruitment 
than interoception, suggesting that despite ease of interoceptive sensation, access 
to such sensation was not considered motivationally relevant. In the MT group 
however, there was no difference in interoception and exteroception-related recruitment, 
and the interaction between group and attention condition was signifi cant. These 
results suggest that MT increases access of interoceptive information from the 
posterior insula to the anterior insula, integrating momentary changes in body sen-
sation within the broader information context afforded to consciousness. 

 The fi nding of increased integration of body sensation into the prefrontal attention 
system via the anterior insula is consistent with Buddhist theoretical accounts 
of developing awareness of momentary arising and passing of body sensation 
(Silananda  2002 ). At the same time, this work advances our knowledge of brain 
plasticity, demonstrating that interoceptive attention can be a source of neuroplasticity 
much as has been demonstrated for the external senses. Further research may 
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corroborate these fi ndings through cheaper behavioral measures of breath or body 
awareness. Research may then attempt to extend these theories by linking indices 
of interoceptive awareness to changes to more general attention direction and 
stability, attention effects which have already been linked to meditation practice 
(Jha et al.  2007 ; MacLean et al.  2010 ; Tang et al.  2007 ). In this way, a mechanistic 
model linking specifi c practices to broad changes in the attentional system begins to 
emerge. With this rung of the ‘research ladder’ in place, investigation may then 
progress to further steps along the theoretical path, such as the realization of a lack 
of self underlying the continuous arising and passing of sensation and thought 
(Sayadaw  2006 ).  

    The Cultivation of Deeper Meaning 

 Findings of altered interoceptive recruitment following MT are encouraging, but 
serve as only a candidate link in an explanatory chain for how meditation promotes 
well-being and relieves suffering. An initial criticism of fi ndings that describe 
altered perception or attention is that they are short-lasting. For every improved 
capacity linked to MT, it behooves us to consider how enduring and ingrained 
such changes are: have participants simply learned an isolated attentional technique, 
or has a deeper shift in values or the nature of self-reference occurred? The pos-
sibility of a change in skill without deeper, more meaningful change may even be 
a likely outcome of secular MT that has been excised from a broader cultural 
tradition: from the Buddhist psychological perspective, meditative practice alone is 
insuffi cient to promote enduring well-being; instead, there is a broader context of 
lifestyle factors which may prove to be necessary for one to undergo positive self-
transformation. Furthermore, even if sensory capacity is chronically altered through 
training, the link between such changes and altered regulatory capacity remains 
unproven. A skeptic could argue that training perceptual capacity is one thing, but 
to alter the basic principles of self-reference underlying stress reactivity is a more 
monumental task, and ultimately unsustainable. Echoing such sentiments, the 
rapper Jay-Z famously remarked:

  Check out my swag’ yo, I walk like a ballplayer 
 No matter where you go, you are what you are player 
 And you can try to change but that’s just the top layer 
 Man, you was who you was ‘fore you got here ( 2003 ) 

   The challenge for contemporary contemplative science is to document changes 
that extend beyond this “top layer” of attention change, and determine whether such 
changes alter the habitual patterns of reactivity to emotional challenge, improving 
the adaptiveness of such responses. 

 One way to address the issue of altered emotion regulation is to identify trait-
like training-related changes to both the attention system and practitioner skill in 
emotion regulation. For example, a recent longitudinal study examined the effects 
of a 3-month meditation retreat on a number of attentional and emotional outcome 
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  Fig. 1    Summary of neural evidence for how mindfulness meditation training (MT) affects intero-
ceptive attention.  Top panel : training is theorized to promote propagation of interoceptive signal 
from primary interoceptive cortex in the posterior insula to motivational and contextual awareness 
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measures (Sahdra et al.  2011 ). Training-related improvements in response inhibition 
on an extended attention task were linked to improvements in adaptive function, 
a composite score based upon personality and emotion regulation measures. A wait-
listed control group did not show such improvements with repeated testing, but 
when this control group subsequently participated in their own 3 month retreat, their 
improvements on the attention task were again associated with improvements in 
adaptive function. While such a study design cannot rule out expectation effects 
contributing to improvements in both attention and well-being, it does provide 
suggestive evidence that training-related changes to the attention system have wider 
downstream consequences for mental health. It should be noted that this study 
did not measure interoception, but instead sustained visual attention over a 30 min 
period, investigating a potentially distinct mechanism of meditation training, 
i.e. sustained attention rather than body awareness. Nevertheless, the functional 
approach to meditation research is well exemplifi ed by this work. 

 With respect to interoception as a mechanism for change, a parallel set of fi ndings 
has begun to emerge. In the Farb et al. ( 2013a ) study described above, connectivity 
analyses suggested that posterior insula connectivity with the middle insula 
increased in a trait-like manner, irrespective of attention condition (Fig.  1 ). Similarly, 
while the control group increased posterior-anterior insula connectivity as a function 
of engaging interoceptive attention, the MT group constantly demonstrated this 
elevated level of connectivity, during both interoceptive and exteroceptive attention. 
Together, these fi ndings suggest the trait-like elevation of interoceptive signal 
propagation towards the prefrontal cortices following MT. In a related study, interocep-
tive signal in the right insula following emotional challenges was greater in an MT 
than control group, and this activity was associated with lower depression inventory 
scores, corroborating the notion that interoceptive access is important for adaptive 
regulation following an emotional challenge (Farb et al.  2010 ). Neither of these 
studies employed a longitudinal design, making it premature to conclude that MT 
led to increased insula connectivity and activity following emotional challenge. 
In both the attention and interoception studies, the role of expectation is not experi-
mentally controlled through an active control group, so these inferences remain 
speculative in nature, though they are consistent with the idea of adaptive MT-related 
improvements to specifi c attentional capacities.

   Accounts such as these are promising in showing that measuring changes to 
specifi c mental capacities may support an empirical account of MT. These fi ndings 

Fig. 1 (continued) in the anterior inusla.  Middle panel : bar graphs contrasting interoceptive and 
exteroceptive attention in the posterior and anterior insula. The interaction between group and 
attention condition was signifi cant in the anterior insula but not posterior insula, suggesting the 
anterior insula is a better activation-based marker of MT-related change. Error bars represent 
standard errors, and asterisks represent signifi cant differences at the  p  < .05 level.  Bottom panel : 
connectivity analysis plots between the posterior and middle insula for Control and MT groups. 
Points on the scatter graph are whole time-course data for a representative participant from each 
group, revealing positive anterior connectivity from the posterior insula in the MT but not control 
group. These fi ndings were originally presented in (Farb et al.  2013b )       
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are, however, only low rungs on a theoretical ladder connecting meditation practices 
to the cultivation of deeper meaning and positive personal transformation. There are 
many intermediate steps between changes in these capacities and broad mindfulness 
benefi ts, such as the weakening of self-interest, the extinction of unhealthy patterns 
of emotional reactivity, or the cultivation of positive emotional states. Ideally, a 
complete theory of meditation training would even link proximal functional changes 
associated with MT to the deep metaphysical insights described in Buddhist 
texts, such as the awareness of the emptiness underlying the perceptual world, or 
the universal nature of human suffering and its resolution (Trungpa and Lief  2009 ). 
Such a complete theory may also need to include other training practices that are 
complementary to the ego-dissolution associated with mindfulness. For example, 
when asked how to best know, whether someone is progressing in meditation, the 
Dalai Lama did not reference changes in the sensory capacity, but rather asserted 
that “kindness” is the true marker of advanced meditative practice, suggesting 
that the inclusion of loving-kindness practices and compassionate behavior may 
also be important aspects in the model. The fi eld of potential inquiry is indeed 
broad, and a great deal of work remains in addressing this arc of self-improvement 
through meditation.  

    Concluding Remarks 

 Despite the challenges of the work still to come, we may consider that a scientifi c 
model of meditation need not be complete to effect cultural change. A successful 
account of MT is already emerging and may be realizable in the short term: such an 
account may succeed by relating changes in specifi c perceptual or attentional capacities 
with reported changes positive changes in personal values, feelings of well- being, 
and altruistic behavior. If these benefi ts continue to be documented and the mecha-
nisms for generating them refi ned, such success will hopefully attract suffi cient 
interest from the broader community so as to affect public policy in funding MT 
programs and providing additional public exposure for such training’s benefi cial 
effects. This increased exposure can in turn generate greater interest in the deeper 
mechanisms of meditative practice, promoting reinforcing cycles of scientifi c inquiry, 
institutional commitment and public exposure. From a research perspective, the 
priority in this cycle is to continue to tackle empirically testable theories of training-
related capacity change. Validation and refutation of such hypotheses are equally 
valuable in informing implementation of mindfulness practices, and in generating 
public understanding of how such practices function. 

 We stand at a crossroads in the future of meditation practice in the West. The 
decline of religious authority and rise of secular, liberal society has left a normative 
gap in how best to exercise our culturally-inherited freedom. Undoubtedly most 
people desire to live a life that is satisfying and meaningful, and it is becoming 
increasingly clear that reliance on technology and consumption alone cannot provide 
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such satisfaction. There is a growing willingness to explore techniques which can 
provide such meaning, yet given our emphasis on individual freedom, Westerners 
are justifi ably skeptical of dogmatic practices, particularly ones which address 
issues of identity and personal values. Just as religion was once a source of moral 
authority that provided opportunities for social unity, science now provides a 
dominant mode of discourse for assessing the value of unfamiliar techniques and 
ideas. Contemplative science therefore presents one potential avenue to address 
skepticism of technologies for self-change, but only if clear and convincing 
evidence emerges for why MT practices are worth the investment. While this reliance 
on science may seem ironic given meditation technique’s dedication towards the 
realization of knowledge through direct experience, it is important to consider 
that the motivations for pursuing such direct experience are inevitably going to be 
culturally inherited. Contemplative science has the opportunity to provide a source 
of culturally integrated acceptance of MT’s potential. Through functional approaches 
to investigating MT practices, contemplative research suggests that MT improves 
capacities for interoception, sustained attention, and emotion regulation. Whether 
such capacity changes can be robustly linked to improvements in well-being and 
personal meaning will defi ne the next decade of meditation research, and help to 
determine contemplative practice’s relevance in Western society.     
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    Abstract     There are many academic and philosophical entry points available to us 
in describing the enigmatic effects of meditation. The standard model of enquiry 
logically starts with a neurobiological explanatory mode, describing anatomical and 
physiological correlates to meditation. For example, meditation practice can be 
correlated positively with cortical thickness in several brain regions. The standard 
model is based on cause and effect relationships, which are essentially linear 
and that any phenomena must be ultimately explained as physical manifestations 
rooted in matter. Such a viewpoint has been described as  scientism,  a philosophy 
that purports to defi ne that the world ‘really is’ reducable to matter. Here knowledge 
derived from sociological, psychological, anthropological, hermeneutical, philo-
sophical or theological perspectives is mainly irrelevant. However, increasingly a 
diversity of qualitative and quantitative research methods have been called for in 
building evidence- informed medicine, whereby the thinking underpinning  scientism  
is being challenged to its very core. For meditation research beyond the standard 
model, standardised as well as explorative statistical procedures, including 
multivariate regression analyses and principal component analysis, may assist in 
analysing differences and exploring correlations between a multitude of different 
qualitative and quantitative meditation outcomes. Such outcomes may include 
effects regarding mortality and morbidity, telomerase activity, sense of coherence 
(SOC), and even address possible non-local phenomena such as synchronicity and 
spirituality. Results from integral meta-theoretical enquires may tell us if meditation 
practice link subjective markers of spirituality, synchronicity and SOC with 
objective markers of telomerase-mediated genetic integrity and morbidity and 
mortality. Such results together with health economy data may inform evidence-
informed decision making and healthcare reform globally in relation to spiritual 
phenomena as public goods.  
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the Standard Model 
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        The Philosophy of Science and the Standard Model 

 There are many academic and philosophical entry points available to us in describing 
the enigmatic effects of meditation. Conventional avenues of enquiry logically start 
with a neurobiological explanatory mode, describing anatomical and physiological 
correlates to meditation in an attempt to proxy meditation purely in its material 
dimension. 

 Such an approach would be coherent with the common understanding of cause and 
effect relationships, which are essentially and most of the time linear. This approach 
to enquiry stems from the unprecedented successes of approaches founded in materi-
alism. Since the seventeenth century, mechanistic and materialistic explanations have 
revolutionized mankind’s ability to isolate, measure and weight complex phenomena 
and account for them within a theoretical framework which is communicable without 
subjectivity and bias; at least that has been the theory and the intention. 

 Hence, a molecular approach to the effects of meditation is deemed by many as 
having the best potential for success in conveying mechanisms of action acceptable 
to rational man. From such a perspective, the obscure historical trajectory of 
meditation practice and theory derived from ancient cosmologies such as Tibetan 
Buddhism is to be rejected as mainly pre-rational phenomena. In such a view, the 
fact that effects of meditation can be evidenced by neurobiological events is not 
seen as the result of insight into true and real phenomena, but rather the result of 
random cultural experiments leading to meditation practices whose survival and 
success is purely a matter of a kind of Darwinian selection and cultural habit 
in which the fi ttest practices are retained. In short, the standard model of logical 
reasoning can account for everything that has been stipulated about meditation. 

 Any other explanation deviating from such logical and deductive reasoning 
would be explained as devoid of validity, similar to, for example, theories attempting 
to explain Traditional Chinese Medicine by energy fl ow in meridians. It is this 
scientifi c philosophy and reasoning which has revolutionized our world, or as 
Bertrand Russell puts it: “Everything that distinguishes the modern world from 
earlier centuries is attributable to science, which achieved its most spectacular 
triumphs in the seventeenth century” (Russell  1961 ). 

 The Copernican revolution involved a major thrust of self-confi dence whereby 
man was empowered to break free from the dogmas and politics of religion, as 
interpreted by the Church and its allies for millennia. By way of an increasingly 
sophisticated understanding of the body and its functions alongside with theories 
underpinning a separation of the body from the ancient trinity (body, soul and 
spirit), a new model of man as machine devoid of soul and spirit was the result of 
those developments. 

 Had it not been for the French Revolution and the aim for  equality, liberty  and 
 fraternity , the mechanistic model would probably have had less impact. The French 
Revolution was able to jumpstart the materialistic evolution, without accounting for 
 fraternity  and  equality  as qualities that need to be based on moral and ethical values 
beyond the material ones, if liberty is to be realized. 
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 Ironically, some of the heads that were chopped off during the French Revolution 
belonged to key representatives of the  Gnostic  traditions, which at that time opposed 
the dogma of the Church with a countervailing view of the trinity itself embedded in 
concepts derived from ancient traditions of Alchemy. Notably, Alchemical princi-
ples are the building blocks in many ancient medical cosmologies ranging from 
Asian to European traditional medical systems. As far as the Gnostic movement was 
concerned, the trinity was never intended to be institutionalized and dogmatically 
governed by authorities. Rather, the opportunity lies in every man and woman learn-
ing to explore, handle and integrate the trinity in a way that harmonizes with the 
core ideals of the French Revolution.  

    Science and Scientism as a Departure for Meditation Research 

 The Nobel prizes in medicine or physiology, physics and chemistry are expressions 
of a society that predominantly rewards a materialistic inquiry and thereby supports 
a worldview that values above all else quantitative analysis and deductive reasoning. 
This approach has been immensely successful in enhancing prosperity, reducing 
mortality and morbidity and has led to unprecedented global increases in life 
expectancy. 

 Hence, it comes as no surprise that this forceful avenue of discovery – leading to 
rocket science, nuclear bombs, central heating and iPhones – has been capitalized 
on by the market economy. This implicit and explicit authority, conveyed by industry, 
medicine and mechanisms with patentability as the common goal, has seriously 
undermined any other attempts for enquiry and explanation beyond the materialistic 
perspective. This forceful joint venture, now for the fi rst time in mankind, has 
the power and ability to explain the earth on the one hand, and to irreversibly destroy 
the earth as we know it, on the other, if the power of science is not balanced by 
commonly shared values. 

 By using conventional quantitative, deductive scientifi c approaches in investigating 
meditation, quite a few interesting results have been described. For example, 
meditation practice can be correlated positively with cortical thickness in several 
brain regions corresponding to the cingulo-fronto-parietal attention networks (Grant 
et al.  2013 ). Additional ample evidence suggests that meditative practice activates 
specifi c cortical areas and improves attention (   Jha et al.  2010 ) (see also the chapters 
by Austin, Farb and Esch in this volume). Notably, recent research by the Nobel 
Prize laureate Elisabeth Blackburn and co-workers even show that meditation 
positively infl uences genetic integrity by increasing telomerase activity subsequent 
to meditation practice (Jacobs et al.  2011 ). 

 Hence, in explaining meditation we might well proceed along this successful 
avenue of enquiry, being considerate of the fact that the landmarks of quantitative 
science have had an unforeseen and dramatic side effect. By mainstream society 
omitting phenomena that we are currently unable to describe by linear and quantita-
tive analysis, a vital, fundamental aspect of life has eclipsed scientifi c and rational 
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scrutiny. Materialism insists that all phenomena must be ultimately explained as 
physical manifestations rooted in matter. If this is not seen as possible, the phenomena 
themselves are ignored, and are ridiculed as being pseudoscientifi c or, worse still, 
unimportant. Such a viewpoint has been described as  Scientism,  a philosophy 
that purports to defi ne what the world ‘really is’ solely by the current methods of 
scientifi c inquiry (Loughlin et al.  2012 ). It adopts what the philosopher Thomas 
Nagel called ‘an epistemological criterion of reality’, defi ning what is real as that 
which can be discovered by certain quite specifi c methods of investigation. As a 
consequence, all features of experience not revealed by those methods are deemed 
‘subjective’ in a way that suggests they are either not real, or lie beyond the scope of 
meaningful rational inquiry and thereby, by default, unimportant and irrelevant for 
consideration. This devalues capacities that are in fact essential components of good 
reasoning and moral practice. Ultimately, the implications of scientism for statements 
of value undermine judgements essential for science itself to have a sound basis. 
Scientism has implications, therefore, for ontology, epistemology and also for which 
claims we can assert as objective truths about the world, and as a consequence also 
for morality.  

    The Middle Ages and Scientism 

 If we analyse the implications of this approach, we must conclude that we need to 
embrace science but reject scientism if we are to avoid stifl ing virtuous practice, and 
in order to develop richer conceptions of human reasoning. To reverse this trend, we 
need to fi nd, or revive, a conceptual framework that replaces the impersonal, overly 
technical approaches towards evaluating meditation reason and practice. Alternatives 
to scientism are possible where the full range of sources of knowledge that form our 
intellectual heritage – including insights from the humanities, ethics and philosophy – 
are combined to explore meditation. 

 The restrictions of scientism can also be remedied by the academic revolutionaries 
of quantum theory, which amazingly enough are able to evidence fundamental 
phenomena that go beyond linear causality. By including entanglement, non- locality 
and scientifi c theorems like  Bell’s Theorem  (Shimony  2012 ) new models of reality 
and new ways of conceptualizing the world are possible. 

 What if meditation is also a spiritual phenomenon? What if we could describe 
spiritual phenomena as real, but whose reality lies in a dimension beyond what can 
be conceived materialistically, a form of goods that are, in principle, available to 
everyone and hence public goods? What if they are even common resources 
essential for humanity but not subject to corruption or sales profi ts, because they lie 
outside of economic purviews, not least because they are simply not patentable? 
Would such a theoretical scenario stand a chance of success in today ́s secular world, 
given that it would challenge most of the values and methods we hold dear and 
which for most people seem essential to their happiness, and their release from 
misery and suffering? Who – in the age of the  web  and rockets to Mars – will take 
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the risk of challenging our maybe unconscious and deep seated cultural aversion 
to times when the keys to the spiritual “goods” were in the hands of totalitarian 
despots, with very little mindfulness, self-knowledge and understanding as in the 
late period of the Middle Ages. These dreadful times were characterized by 
hardship and calamities, such as famine, plague, and war, which decimated the 
population of Western Europe. In the 4 years from 1347 through 1350, the Black 
Death killed approximately a third of the European population. Controversy, heresy, 
and schisms within the Church paralleled the warfare between states, the civil war, 
and peasant revolts occurring in the kingdoms. 

 It is important to acknowledge that the period before this, the High Middle Ages, 
was known for intellectual life marked by scholasticism and the founding of 
universities as well as the construction of Gothic cathedrals which was one of the 
outstanding artistic achievements of this particular time period. These cathedrals, 
were often dedicated to Mary and hence named  Notre Dame  to emphasize the 
importance of the feminine principle within general religion and the conceptual 
framework of Alchemy. 

 Despite such achievements, most people fearfully refer to the long period of the 
Middle Ages ranging from eighth to the sixteenth century, with the circumstances 
typical of the late Middle Ages (fourteenth to sixteenth century). This historical 
paradigm shift, from a fl ourishing intellectual and culturally outstanding Europe, to 
a continent marked by calamities, corruption, inquisition and death, resulted in a 
fear driven development of mankind towards individual empowerment and free-
dom. This development has been accompanied with outstanding materialistic inven-
tions but also an increasing aversion against anything explicitly religious or spiritual 
in contemporary society. Acknowledging these historical traumas is a prerequisite 
to fully explore and understand meditation beyond the notion of scientism. Unless 
we can consciously work with addressing such fears and historical wounds, we will 
not be able to advance our society towards fully taking on research into complex 
phenomena related to dimensions beyond the body. Most decision makers, funders, 
and societies will not reward such fi shing expeditions into uncertainty given the 
historical disappointments. Hence, we seem bound to explore meditation from a 
scattered materialistic perspective, and where knowledge derived from sociological, 
psychological, anthropological, hermeneutical, philosophical or theological 
perspectives will have a minor impact on its narrative. Neurobiological cause-effect 
thinking will dominate the picture. Possibly, some views derived from quantum 
physics may be allowed as a footnote or curiosity by mainstream medical science, 
and possibly also as an affordable insurance policy in the unlikely event that future 
fi ndings might retrospectively endorse the footnote.  

    Challenges Beyond the Standard Model 

 So here we are, apparently having arrived with a rather pessimistic outlook implying 
that truthful insight into all the realms of meditation, spiritual as well as physical, 
is not really attainable given the present circumstances. However, increasingly a 
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diversity of research methods have been called for in building evidence-informed 
medicine, whereby the thinking underpinning scientism is being challenged to its 
very core (Rawlins  2008 ). Here, qualitative and quantitative methods are envisaged 
as complementary and fi ndings are triangulated in order to build the best foundation 
for informed decision-making. Despite this emerging trend among health tech-
nology assessment boards, the prevailing notion of what constitutes excellent 
science among most medical researchers today still clearly leans towards the ideas 
of scientism. 

 Given this situation, the greatest challenge for a paradigm shift of magnitude in 
science probably requires proving the existence of spiritual dimensions that cannot 
be reduced to material phenomena beyond doubt in a reproducible fashion, including 
repetition by independent researchers. However, this is in itself not a likely scenario 
for events, which are probably characterized by non-locality and entanglement. The 
psychologist Carl Gustav Jung and physicist Wolfgang Pauli collaborated in an 
attempt to describe phenomena infl uenced by meaning and only describable as non-
linear events, and referred to them as  synchronicity , but they were not very successful 
in conveying what that actually meant even in psychological terms. This does not 
come as a surprise given the insurmountable challenges that Jung and Pauli faced in 
their time. These were challenges that no one before had attempted to investigate 
academically: the deep aspects of individual and collective psychology. Parallel 
attempts by Freud and the like were not as bold, which may explain why Jung’s 
ground breaking work has never really surfaced into mainstream psychology and 
society. In fact, most individuals proposing alternative views on spirituality – ranging 
from Giordano Bruno to Jung and Rudolf Steiner – have been banished in one way 
or another by representatives of the prevailing doctrine. In retrospect, some of their 
intelligent contributions may actually provide trustworthy and indispensable 
domains of theory in building a comprehensive basis for understanding meditation 
and spirituality, alongside with e.g., the theories of quantum physics. As a matter of 
fact, quite a few researchers are now trying to merge complementary domains of 
ideas to achieve a theory that accounts for the spiritual realm in a rational way and 
potentially testable by science. Leaning on the suggestions and potential theories of 
these individuals, some notably co-authors of this very book, the time might be ripe 
to explore meditation from a trans-rational and integral meta- theoretical perspective. 
Integral means comprehensive, inclusive, non- marginalizing, embracing. Integral 
approaches to any fi eld attempt to be exactly that: to include as many perspectives, 
styles, and methodologies as possible within a coherent view of the topic. In a certain 
sense, integral approaches are “meta-paradigms”, or ways to draw together an already 
existing number of separate paradigms into an interrelated network of approaches 
that are mutually enriching (Visser  2003 ). 

 A number of bold experiments have been able to show signifi cant effects that can 
so far not be accounted for by the standard model. Here, experiments suggestive of 
non-locality and entanglement outside strictly physical contexts and a large body of 
anecdotal evidence suggesting non-locality on an individual level may be included. 
The latter category of phenomena involves an enormous disadvantage in that they 
are generally non-reproducible. To conventional scientifi c thinking, this is in itself a 
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criterion of pseudo-science and may in no way be accounted for as contributing to 
our knowledge base. This very fact is the Achilles heel of most “out-of-the-box” 
research including qualitative research, and explains why such results are often 
discarded. And it is here that this disagreement becomes the tipping point between 
excellence and garbage science. 

 This points to one problem: The methodological prerequisite of experimental 
science presupposes the separability and replicability of phenomena at will. If parts 
of our reality do not conform to this presupposition, then by default they will eschew 
any scientifi c scrutiny. What if the phenomena of spirituality and non-locality are 
exactly of this kind? 

 Thus, non-reproducibility challenges the essence of experimental science and 
means that any deviation from this core tenet makes fi ndings either untrue, or would 
mean that the standard model is incomplete. Hence, if Copernicus had problems 
in arguing that the sun was at the centre of the solar system rather than the earth, 
anyone may imagine what might happen if we were to reject the standard model 
of scientifi c enquiry as impaired, given all the success stories it has yielded, and 
how painful this would be to the totality of contemporary society, which has built 
its foundation on this prerequisite. Looking on the positive side, surely any credible 
and successful attempt to broaden the standard model will almost automatically 
change mankind in the same way as Copernicus did. 

 How might this be achieved, and what role might meditation play here, apart 
from being the study object itself? Exploring phenomena beyond the materialistic 
viewpoint may very well require an enquiry into, as yet, non-standard methods in 
science, as the standard methods determine to a great extent what we are able to 
detect. Hence, we suggest the idea that we must use something exceptional to detect 
the exceptional, otherwise it will merely be seen as a type of noise or obscure event. 
We may recall the exons in DNA, which for decades were regarded as “trash”, 
instead of something we have good reason to believe is important but which we do 
not have the means to understand at present.  

    Exceptional Ways of Inquiry into the Unknown 

 The greatest chance of reforming the standard model comes from fi ndings obtained 
by means of new technologies, like the telescope for Galileo that made it possible to 
extend the reasoning and ideas of Copernicus. These were so to say hand-in-glove 
inventions essential for the resulting material landmarks. Similarly, it is fair to ask, 
what type of technology or method could guide us into researching the spiritual 
effects of meditation? Technology may play a role here, but probably not in the front 
seat. Rather, a method more aligned with the expected result, is likely to be more 
relevant. Perhaps the “telescope” in this case is meditation and systematic intro-
spection itself, whereby meditation can be used to enquire about meditation – a 
contemplative enquiry of the mind as described by Arthur Zajonc ( 2009 ). 
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 This was the standard way of Hindu and Buddhist psychology for centuries 
(see the contribution by Puta and Sedlmeier in this volume). Here meditation is 
used to confront the depths and heights, the moral and spiritual realities that 
underlie all things. 

 In addition, non-local phenomena, or synchronicity if one prefers, cannot reasonably 
be captured by the standard model, because of the very fact that it moves outside the 
model but with implications for effects determined in the standard model. Hence, it 
is likely that there is a relationship between a possible spiritual realm and what the 
standard model can measure on a general level, but which is not reproducible on an 
individual level, as is to be expected. Remember that although individual quantum 
events such as the radioactive decay of a single nucleus cannot be predicted, the 
half-life of a large aggregate can be measured and even understood statistically. The 
trick is to understand how we might experiment with such probability relationships 
in this new arena. One prerequisite for such a relationship is that synchronicity – 
despite it being an unpredictable phenomenon not bound to the confi nes of the 
material world – is hypothetically crucial for life itself. If so we can ask, given testing 
conditions that are non-artifi cial and spiritually meaningful to the individual, could 
one reveal the true nature of this relationship? How can this be experimented on, 
when experiments per se are created? 

 Well, the phenomenon of spirituality is probably best tested under real-life 
conditions which are not tampered with, but where a systematic approach may 
uncover effects which are not likely to be the result of the standard model. Hence, 
qualitative and quantitative inquiries in natural environment, without experimental 
manipulations will be necessary.  

    An Experimental Framework 

 Given all the previous attempts to describe meditation, ranging from in-depth inter-
view fi ndings to experimental studies into anatomical and genomic correlates, it 
might be the time to put the puzzle together. Standardised as well as exploratory 
statistical procedures, including multivariate regression analyses and principal 
component analysis, can assist in analysing differences and exploring correlations 
between a multitude of different qualitative and quantitative domains and outcomes. 
Findings from qualitative explorations of meditation may be aggregated through 
meta-synthesis and can be included in statistical meta-evaluation procedures, 
together with data from various domains of quantitative enquiry. Aggregates of 
domains and outcomes may very well include effects of meditation on an individual 
level regarding mortality and morbidity, telomerase activity, levels of sense of 
coherence (SOC), synchronicity and spirituality. 

 An explanatory hypothesis could be that meditation is linked to higher levels of 
spirituality, leading to greater SOC, which affects telomerase-mediated genetic 
integrity over time with implications for morbidity and mortality. How meditation 
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might be related to spirituality, SOC and genomic regulation are challenges that 
can be addressed and where the results can be used to describe an evidence-based 
comprehensive theoretical framework of meditation effects. 

 Hence, by means of a combination of the highest quality of scientifi c design, 
multidisciplinary as well as multi-method enquiry and innovative statistical 
approaches, we may be able to explore meditation effects beyond the standard 
scientifi c model. Results of such enquiries may inform decision-making and 
healthcare reform globally. A careful approach will help ensure that fi ndings 
related to meditation and spiritual matters are done in a manner that can win 
respect, given the strength of the research design and the quality of the antici-
pated results. 

 Most likely, phenomena with implications beyond the linear rationalist world 
view, can not be convincingly studied on a single rational level, but rather on a trans- 
rational and integral meta-theoretical level as discussed previously.  

    Epilogue 

 Historically, the mystical traditions of all peoples have treasured meditation’s 
illumination of consciousness and the insights that derive from contemplative 
experience. Texts concerned with such experiences can be found in every culture 
and in every faith tradition (Zajonc  2009 ). Despite its acknowledged contribu-
tions to cultural enrichments over centuries, the scientific undertakings linked 
to exploring meditation on a spiritual level may seem to pose insurmountable 
challenges. But, let’s imagine for a moment that meditation indeed could be studied 
systematically and its effects proven beyond doubt even on a spiritual level. What 
would the consequences be? Would such paradigm shifting create a tipping point 
for political unrest globally, or would it quantum leap mankind into fuller 
integration? 

 Irrespective of such speculations, the very fact that mindfulness practices, such 
as Mindfulness Based Cognitive Therapy (MBCT) and Mindfulness Based Stress 
Reduction (MBSR), are seen as stripped of spiritual and religious values, is undoubt-
edly contributing to their exponential increase in health care utilisation worldwide. 
Like a Trojan horse, the putative inherent link between spiritual phenomena and 
meditation practice is hence manifesting itself in mainstream secular society, mainly 
unintentionally. This time without the historical politics and stewardship of reli-
gious doctrine, but now rather giving every practitioner individually the opportunity 
to discover for herself what the interior telescope of meditation practice may reveal 
and reward.     

  Acknowledgments   I am very grateful for the reviewing and editing of versions of the text by 
Bo Ahrenfelt, Katarina Falkenberg, David Finer, Walter Osika, Stefan Schmidt, Harald Walach 
and Arthur Zajonc.  

Spiritual Phenomena as Public Goods…



270

   References 

    Grant, J.A., E.G. Duerden, J. Courtemanche, M. Cherkasova, G.H. Duncan, and P. Rainville. 2013. 
Cortical thickness, mental absorption and meditative practice: Possible implications for 
disorders of attention.  Biological Psychology  92(2): 275–281.  

    Jacobs, T.L., E.S. Epel, J. Lin, E.H. Blackburn, O.M. Wolkowitz, D.A. Bridwell, et al. 2011. 
Intensive meditation training, immune cell telomerase activity, and psychological mediators. 
 Psychoneuroendocrinology  36(5): 664–681.  

    Jha, A.P., E.A. Stanley, A. Kiyonaga, L. Wong, and L. Gelfand. 2010. Examining the protective 
effects of mindfulness training on working memory capacity and affective experience.  Emotion  
10(1): 54–64.  

    Loughlin, M., Lewith, G., and Falkenberg, T. 2012. Science, practice and mythology: A defi nition 
and examination of the implications of scientism in medicine.  Health Care Analysis  21(2): 
130–145.  

    Rawlins, M. 2008.  The Harveian oration of 2008 . London: Royal College of Physicians.  
    Russell, B. 1961.  History of western philosophy . London: Routledge.  
      Shimony, A. 2012. “Bell’s Theorem”. In  The stanford encyclopedia of philosophy  (Winter 2012 

Edition), ed. Edward N. Zalta.   http://plato.stanford.edu/archives/win2012/entries/bell- theorem/    . 
  http://plato.stanford.edu/entries/bell-theorem/      

    Visser, F. 2003. Wilber, K. Foreword. In  Thought as passion , ed. F. Visser, xii–xiii. Albany: 
SUNY Press.  

     Zajonc, A. 2009.  Meditation as contemplative inquiry: When knowing becomes love . Massachusetts: 
Lindisfarne Books.     

T. Falkenberg

http://plato.stanford.edu/archives/win2012/entries/bell-theorem/
http://plato.stanford.edu/entries/bell-theorem/


271S. Schmidt and H. Walach (eds.), Meditation – Neuroscientifi c Approaches 
and Philosophical Implications, Studies in Neuroscience, Consciousness and Spirituality 2,
DOI 10.1007/978-3-319-01634-4_16, © Springer International Publishing Switzerland 2014

    Abstract     The fi rst part of the paper focuses on the narrow philosophical question 
of whether one can know ultimate reality through meditation. I argue that such 
knowledge is not possible, that experience is always mediated. Interpreting the 
Buddha naturalistically, I argue that his aim was less about knowledge and more 
about providing insight into how one can live a fl ourishing life. In the second 
section of the paper, I discuss ways in which a philosophical approach (broadly 
understood) may benefi t a team engaging in neurological studies of meditation. 
Such an approach might help in linguistic analysis, as well as in understanding 
the cross- cultural context of traditional meditation traditions. I further suggest that 
mindfulness might make one more open to scientifi c discovery. Finally, I propose 
that the study of meditation will both benefi t and be benefi ted by theories of extended 
cognition.  

        Introduction 

 Meditation grew up within spiritual traditions of the East and the West, and when 
Western philosophers approach the topic of meditation within these wider contexts, 
the road is fraught with dangers. I mention three here. There is fi rst the problem 
of cross-cultural understanding. Signifi cant work has been accomplished over the 
past decades in teasing out major cognitive differences between these two 
general cultural traditions. Second, there is the issue of simply understanding 
the millennial- old religious traditions in which multiple voices have spoken, some-
times in contradictory utterances. And, third, there is the problem of a Western 
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philosopher trying to understand the philosophical import when religious practitioners 
make assertions about what they know through meditative experiences. This is 
especially true for someone like me who has had a long-term interest in meditation, 
religious traditions, and mysticism, and has even practiced meditation on an elementary 
level, but I would never claim to be an expert in any of these practices; indeed, these 
traditions and the writings about them are so vast that they are overwhelming 
to someone who has not spent years studying and practicing them. Nevertheless, 
I will examine only one claim, that certain meditative experiences give practitioners 
knowledge of ultimate reality, an unmediated access to reality. I will examine 
several ways in which we can understand this claim. This discussion will raise only 
a narrow philosophical issue in light of the vast literature. Although my conclusion 
about this claim for knowledge of ultimate reality is negative, that we cannot have 
such knowledge, we can gain important insights that can be applied to more general 
questions of meditation and neuroscience. In a second section of the paper, I will take 
the conclusions from the fi rst section and use them to give us some further insight 
into meditation and into its relationship with neuroscience.  

    Epistemological Claims Made in Meditation 

 Claims to know ultimate reality are usually attributed to what is often referred to as 
a mystical experience, which sometimes occurs spontaneously but is usually the 
result of deep meditative practice. There are a number of characterizations of mystical 
experience, 1  but the one I want to focus on is its noetic quality, as James ( 1902 ) has 
pointed out, that the experience is both a feeling and a knowing, and what is known 
is often purported to be ultimate reality. This claim is often found in the popular 
literature, but it is also found in more scholarly works and in the claims of those who 
have had a mystical experience. 

 When looking at the popular literature, claims abound that assert the meditator 
has direct insight into the nature of things. Meditation, it is asserted, is a process 
where one can experience ultimate reality; it is “seeing things as they really are” 
(Collins  1982 , p. 115). In a description of insight meditation, we see the assertion 
that it is a meditation that enables a person “to see the real nature of external things” 
( London Buddhist Vihara ). 2  We can fi nd another example in the statement that 
meditation can cultivate the “penetrative mental faculty which perceives and under-
stands the realities the way they really are” ( Meditation ). 3  

1   See, for instance Ellwood ( 1980 ), James ( 1902 ), Stace ( 1972 ), Underhill ( 1967 ). 
2   This is part of a longer discussion to be found at:  http://www.londonbuddhistVihara.org/med_aware/
pmedinsight.htm/ 
3   This section “ The Buddha as Healer ”, entitled Meditation, is part of a larger discussion found 
at:  http://www.buddhanet.net/cmdsg/Gettings8.htm . In fairness, I want to note that the discussion 
begins with a different focus on the aim of meditation, one that aims primarily at mental development. 
I will return to this aim later in the paper. 
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 But one does not fi nd such claims only in the popular literature. In a classic 
philosophical analysis of mysticism, W. T. Stace ( 1972 ) divides mystical experiences 
into two types, an extrovertive type and an introvertive type. Both types, however, 
seem to claim epistemological objectivity in terms of reality. This sense of objectivity 
is not derived from a argument but it is asserted to be constitutive of the experience 
itself. “An inner light assures him of this” (p. 134). 

 While Ellwood ( 1980 ) is arguing for understanding mysticism in its context and 
within its special spiritual tradition, he nevertheless affi rms that mystics “claim to 
contact … transhistorical reality” (p. 19). 

 In her scholarly analysis, Underhill ( 1967 ) describes mysticism in two doctrines: 
Absolute Truth speaks to the real self, and “only in so far as the self is real can it hope 
to  know  reality” (p. 23). Quoting Coventry Patmore, she affi rms that “‘mysticism’ is the 
science of  ultimates ,… the science of self-evident Reality, which cannot be ‘reasoned 
about,’ because it is the object of pure reason or perception” (p. 25). 

 Some mystics assert that what one knows is the Absolute (The Godhead, or outer 
reality) and others focus on knowing the true self. In either case, the view is that one 
is in contact with ultimate reality.  

    Precautions About These Claims 

 We must be careful when accepting these claims. Let me make two preliminary 
remarks before I focus on the issue of whether it is possible to know ultimate reality 
through an unmediated perception of the world in meditation. 

 The fi rst precaution focuses on a problem of cross-cultural understanding. Much 
of the literature concerning mysticism derives from the East, and particularly it 
comes from experiences when using Buddhist meditation, and most of my remarks 
will be directed toward and derived from this religious tradition. In addition to 
longstanding anthropological reports of a radically different understanding of the 
world throughout cultures, there have been a growing number of experiments that 
point to signifi cant cognitive differences between Eastern and Western cultures. 
Nisbett ( 2003 ), for instance, argues that those two represent two kinds of cultures, 
Collectivist and Individualist, respectively, with different understandings of the self. 
They also use different “habits of mind” (45) that have different assumptions about 
stability and change, ways of organizing the world, patterns of attention and percep-
tion, and ways of categorizing objects in the world. Experiments show that these 
differences are so deep that the two cultures even perceive differently when looking 
at a scene. Nisbett and Miyamoto ( 2005 ) have developed evidence that there is a 
difference in perception between Japanese and American participants in their studies. 
Cognitive differences in the more holistic thought of Easterners as opposed to the 
more individualistic thought of Westerners bleeds over into one’s perceptual experi-
ence. Japanese tend to view objects in their context, not focusing on the individual 
objects, while Americans focus on the individual primary object in a scene. And to 
mention one more example, Weinberg et al. ( 2008 ) found cross-cultural differences 

Does Meditation Give Us Unique Insight into Ultimate Reality?…



274

when examining basic epistemological problems. These cross-cultural differences 
seem to be deep and fundamental; Western thinkers unfamiliar with these cross-
cultural differences may not fully understand what is being asserted by someone not 
from a Western tradition. 

 A second precaution that I would like to point out deals with language. We are 
all too familiar with the diffi culty of translating some words from one language to 
another. But this problem can be exacerbated by what Rosemont ( 1991 ) has called 
“concept clusters.” He introduces this concept within a discussion of two fundamen-
tally different views of the person in Confucianism and the West, and points out that 
there are two concept clusters, systematic ways of thinking about Western “rights- 
bearing individuals” and Eastern “role-bearing persons,” that refl ect individualist 
versus holistic orientations. Even when we use the same words, such as “morality,” 
“person,” and “autonomy,” the concepts may vary systematically between the two 
cultures; these terms need to be understood as part of a cluster of ideas that have 
different meanings and relationships to each other in the two cultures. 

 Even within a culture, however, concepts can change meaning, either adding or 
subtracting meaning over time. An example would be the use of “gender.” Fifty 
years ago, the primary usage of the term referred to a linguistic use, for instance in 
German in referring to masculine or feminine or neutral nouns, or in a biological 
use. Only later did the practice of using the word in a sociological sense develop and 
become the primary use of the term. Another example comes from when I started 
teaching over 45 years ago. At that time I asked (before teaching a section of the 
course on Descartes) whether students thought that the statement, “the thought of 
fried chicken is a brain process,” made sense to them or if they thought it was as 
logically incoherent as saying “a square is a circle.” At this time, 23 of 25 students 
thought the statement was logically incoherent because thinking is a mental event 
and not a physical event. On the other hand, beginning two decades ago, the voting 
was reversed, with most people wondering why I would even ask such a question 
because it was so obvious that thoughts are nothing but brain processes to these 
recent students. So our popular understanding of such a fundamental concept like 
“thinking” has changed dramatically over several decades. 

 But there are also concepts used in science that may be ambiguous. Take the 
concept of “representation,” for instance. This idea gained a philosophical foothold 
through Cartesian dualism, in which consciousness was supposed to represent the 
world in veridical perception. Descartes literally thought that what we saw – what 
was contained in consciousness – was a mental re-presentation of an external physical 
object in consciousness. Thus, the concept of representation entails a dualist under-
standing of mind and matter. Yet, today, the term is used widely in psychology and 
in philosophy by those people who eschew dualism. Presumably, it is believed that 
one can use the term without evoking its historically dualist view. One needs to ask 
whether the term has dramatically changed its meaning or whether using the term 
implicitly but thoughtlessly plays upon a dualist view while putatively rejecting it. 
This is not a question of idle speculation, but it has real implications, especially for 
the question I wish to turn to now, whether meditators can have an unmediated 
experience, a representation, of ultimate reality.  
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    Experience Is Mediated 

 Given our ordinary understanding of representation, certainly coming out of the 
Cartesian tradition, and seemingly in its more modern psychological usage, mystical 
claims seem to assert that they re-present reality, that the meditator has direct insight 
into reality, into the way things really are. However, I want to argue that there is 
good reason to doubt these claims. And, I do not think that there are any differences 
in this regard between a literal perception of the world and an internal perception, 
an in-sight or introspection, because the arguments I propose should hold for both 
varieties of cognition. My argument is that experience always is mediated. Let me 
turn to that discussion now. 

 As mentioned above, Nisbett and Miyamoto ( 2005 ) produced evidence that 
Japanese and Americans see different things when viewing a scene, with Japanese 
viewing objects within their context, while Americans focus on the individual 
primary object in a scene. So, these cultural differences seem to mediate the perception. 
We “see through” these cultural fi lters. 

 However, one might present a counter-argument that perception is actually a 
two-step process. This view asserts that the fi rst step is a passive reception of the 
perceptual experience, and the second step is an instantaneous interpretation of this 
experience that gives rise to the conscious experience. Hence, the argument goes, 
while the initial experience is unmediated, the conscious experience derived from 
the second step is mediated through one’s worldview, to say it in a general way. 
One might argue that meditation allows one to engage in the fi rst step, blocking the 
second step in which the experience is mediated through one’s conceptual apparatus, 
and thus the meditative experience can yield an unmediated experience of reality, 
the real nature of things. 

 Such an approach is wrong, I believe, for several reasons. First, this approach is 
a version of traditional foundationalism in philosophy in which one asserts that 
there is an ultimate foundation to knowing, that if one peeled away the interpretative 
processes, one would arrive at a piece of foundational knowledge on which 
one could test various interpretations to get to the truth of the matter. Such a foun-
dationalism has been criticized on a number of grounds. A quite colorful approach 
was taken by the nineteenth century existentialist, Nietzsche ( 1960 ), who, when 
asserting that God is dead, was arguing that neither God nor any thing or any process 
could serve as a foundation to knowledge. 

 More recently and directed at the question of whether science can provide a 
foundation, N. R. Hanson ( 1958 ) argues against perception being a two-step 
process, one in which the fi rst step perception is viewed similar to a camera taking 
a photo, which is subsequently interpreted in the second step. He says: “Instantaneous 
interpretation hails from the Limbo that produced unsensed sensibilia, unconscious 
inference, [and] incorrigible statements…. These are ideas which philosophers 
force on the world to preserve some pet epistemological or metaphysical theory” 
(p. 10). Employing the experimental evidence from Gestalt psychology, he examines 
closely what it means to see. He says that when we look at a reversible perspective 
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fi gure, such as a Necker cube, differing perceptions are not due to interpretation 
imposed upon a sensation. The sensations are the same; if two people are asked to 
draw what they see, they will draw the same thing. “Seeing is not only the having of 
a visual experience; it is also the way in which the visual experience is had,” (p. 15) 
and this is due to differing conceptual organizations in the experience. The context 
and background knowledge are necessary for the particular organization, but one 
does not fi rst have a bare sensation, a raw feel, and then interpret it; rather, what one 
sees is conceptually organized. Perception is thus “theory-laden.” 4  These arguments 
provided background for Thomas Kuhn ( 1962 ) to propose in his ground-breaking, 
 The Structures of Scientifi c Revolutions , that our scientifi c theories are mediated by 
our scientifi c paradigms. Although others have argued that scientifi c progress does 
not proceed in exactly this way, the basic idea that scientifi c observation has to 
be understood as being mediated by theory is generally accepted. We see (and 
understand) through our knowledge; seeing is not a two-step process of raw sensation 
that is subsequently interpreted. 

 Phenomenology is also an approach to experience that rejects experience as a 
two-step process. For Merleau-Ponty ( 1962 ), to experience is to interpret. Any 
experience is already interpreted. Or, as Heidegger ( 1963 ) puts it, we are engaged in 
projects in our daily lives as Being-in-the-world, and any notion of experience as a 
purely passive activity does not accord with how we experience the world.  

    Meditation and Perception 

 With this background, we can ask the question whether an experience in meditation 
can yield knowledge of ultimate reality, as some people have claimed. I think the 
answer must be negative. All experience, whether internal or external perception, 
must be mediated. We come to any experience with background knowledge and 
assumptions, and we experience through this tacit knowledge. 5  Meditation does 
not offer us a foundation of special knowledge. It does not provide an unmediated 
experience in which we can know ultimate reality. My conclusion is based on the 
argument that experience is not a two-step process, where there is the Given, as 
Rorty ( 1979 ) expresses it, in the fi rst step. The notion of a Given is a myth. All of our 
experience is mediated through our cognitive systems; we come to all experience 
with a background. Even the act of meditation is part of a larger project that we have 
chosen in our lives. There is always a cognitive context for our experience. 

 But, mystics may say, there is a noetic quality to the experience, as James has 
pointed out. It feels like one knows when one is experiencing. They assert that 
there is a certainty that is attached to the mystical experience (and only the mystical 
experience). The mystical experience is unique in this regard. It is the perfect case 
of knowing when experiencing. 

4   Hanson distinguishes between “seeing as” and “seeing that,” but these are distinctions made in seeing-talk, 
“in our seeing concept” (p. 21), but they are logical distinctions, not different steps in knowing. 
5   For an additional argument, see Polanyi ( 1966 ). 

H.L. Edge



277

 I can only respond as a philosopher that there is a distinction between subjective 
certitude and objective certainty. I have no doubt, after reading descriptions of 
mystical experiences, that the experience comes with subjective certitude. But I can 
only try to understand it using the best arguments available. I cannot take any one’s 
word on this issue. Even if the experience in every culture and in every time is 
described the same way, as Stace ( 1972 ) has asserted, it can still be illusory. Given 
the strong arguments against the Myth of the Given, simple assertions to the 
contrary cannot be accepted. And it is also the case, as Ellwood ( 1980 ) has argued, 
that “no such thing as mysticism in the abstract exists, only mystics of particular 
traditions” (p. 19). My own experience with mystical states confi rm the interpretive 
aspect of these experiences. 

 Several decades ago, when I was studying the mystical experience, I employed 
several techniques, including an Altered States of Consciousness Induction Device, 6  
to produce experiences in several participants that seemed to mimic traditional 
mystical experiences. One of the participants described his experience as “turning 
inside out” and “becoming the universe,” a state that he described as being without 
any feeling. This was a student who had had no knowledge of the mystical literature. 
Another student, who was enrolled in a colleague’s class on mysticism, described a 
much different experience. He writes,

  I was at the source of awareness, enlightenment, and existence, manifested in a form of 
energy linking all objects animate and inanimate…. I realized for the fi rst time, in the sense 
of direct contact and exposure, the existence of a life-force of energy that was manifested in 
every human being and form…. I had mystical union and at-one-ment with a life-force… I was 
surrounded by meaning and freed from the despair of meaninglessness, guilt, and time. 

   And he even quoted a passage from a book on mysticism about having a truth 
not about anything particular but a knowledge of the whole. The differences in these 
two descriptions refl ect different tacit knowledge. 

 However, one might propose another counter argument here. It might be said that 
what happens in meditation is that we rid ourselves completely of all concepts and 
we arrive at a state of pure awareness which is not mediated. I will leave aside the 
possibility of such a state, 7  and simply say that, even if such an experience took 
place, it is not an epistemological moment. The meditator has not gained any knowl-
edge but simply was aware. Of course, one might refl ect on that experience, which 
may be ineffable, and try to describe the experience with the available concepts, 
but then the person must interpret. For the person herself to make sense of the 
experience, she must interpret it, but in doing so, we are back to the level of the 
conceptual. Put simply, pure awareness cannot guarantee the truth of a statement 

6   This is a device that induces an altered state in a participant, developed originally by Bob Masters 
and Jean Houston. One stands in a cradle that is hung by a rope so that it swings freely; the participant 
is blindfolded and, in my case, had headphones playing white noise, so that the combination of loss 
of spatial orientation and minor sensory deprivation puts one into an altered state which can then 
be guided by the experimenter. I used the device only a short time before turning to a more analytic 
approach to the mystical state. 
7   I believe my arguments against experience being a two-step process apply here. 
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about an experience describing it. So, even if we can make sense of having an 
unmediated awareness, and I must admit that I cannot, one could not even know 
that one has had it, much less describe it or think that one has confronted ultimate 
reality. Hence, mysticism cannot provide us with unmediated knowledge of 
ultimate reality.  

    Another View of the Mystical Experience 

 D. T. Suzuki ( 1972 ) offers a related way of thinking about the mystical experience 
when he says, “The ultimate reality, whatever name you may give to it – the Self, the 
Mind, the Absolute, or God – is really a something, or a nothing which is altogether 
beyond the grasp of the thinkable thinking agent” (pp. 10–11). In this context Suzuki 
is not only arguing against logical and dualistic thinking, but he is also saying that 
our conceptual categories are inadequate to re-present the experience. The words 
“ultimate reality” are not appropriate to describe the experience. One reason for 
this conclusion is that thinking discriminates, and the experience does not seem to 
be about anything that is discriminable. Thus, we can conclude that the mystic’s 
standpoint is not conceptual. The point I want to make here is that there is an argument 
within the Zen tradition of rejecting the idea that the mystical experience should 
be described as experiencing ultimate reality. 8  That kind of language is not adequate 
to the task. Suzuki is suggesting that the function of meditation is not to engage in 
a kind of peek show, that one does not simply to look at, or gaze at, some sort of 
reality. Suzuki asserts, “You must not try to catch the self or ultimate reality in the 
way you perceive the star, a tree or a table before you… Zen is therefore not a ware 
on sale in the public market” ( 1972 , p. 18). Rather, he suggests, there is another task 
that is the aim of meditation, which I will discuss below. 

 It is important to emphasize that the conclusion that meditation does not give us 
unmediated access to reality does not in my mind lessen the value or important of 
the insights gained in meditation. Indeed, I suspect that placing an emphasis on 
such an unmediated cognitive experience sidetracks us from what appears to be 
the more important, perhaps the traditional, aim of the meditative experience. 
I believe that this conclusion is supported by a number of statements, particularly 
about Buddhism, made by practitioners of Buddhist meditation as well as others 
who have analyzed the experience. But let me make one more point before we turn 
to consider more closely what seems to be said to be the aim of meditation within 
the spiritual traditions. 

 Stace ( 1972 ), you will recall, made a distinction between the Extrovertive mystical 
experience and the Introvertive mystical experience. When one makes the claim that 

8   To be fair to Suzuki, it should be pointed out that he also sometimes uses language that seems 
to say that one experiences reality. He says, for instance, “The Zen master had taken hold of the 
real thing” ( 1972 , p. 3). But, I think the direction of his thought is to reject these attempts in favor 
of another approach. 
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one can experience ultimate reality, it suggests that we may be referring to the 
Extrovertive experience. But, if one cannot talk about meditation grasping ulti-
mate reality in this sense, perhaps we can talk about experiencing in the Introvertive 
Experience the true nature of the Self. However, I do not think that such an approach 
can be successful, taken at face value. We encounter the same issues when having 
an in-sight as we do when we have an “out-sight,” if I may use that term. Internal 
experience is just as mediated as an external experience. Nevertheless, the turn toward 
self is an important one and is worth pursuing. In fact, we have good evidence 
to think that the meditative experience is aimed at self-knowledge, although we 
do not have to think that it is knowledge of some ultimate Self, even if it is a 
constructed self, as the Buddhists assert.  

    What Might Be the Spiritual Aim of Meditation? 

 Once again we can turn to Suzuki who said that “Zen purposes to discipline the 
mind, itself, to make it its own master, through an insight into its proper nature. This 
getting into the real nature of one’s own mind or soul is the fundamental object 
of Zen Buddhism” ( 1977 , p. 40). I don’t think we have to enter the argument, for 
instance, about whether the Atman is the Brahman (in Hindu thought) or whether 
we need to deny that there is an individual self or there is only the Universal Self. 
Again, I think that these metaphysical claims fall victim to the previous arguments 
that there is no unmediated experience. But the meditative experience certainly does 
give us knowledge about the self and about how we experience the world in our 
ordinary modes of experience. We learn on the one hand that we are liable to 
experience the world in an attached way – immediately judging, rejecting, accepting, 
avoiding, and grasping – and it is possible to control these immediate reactions. On 
the other hand, we can experience the impermanent nature of the self, its constantly 
changing nature. 

 Owen Flanagan ( 2011 , p. 95) makes this latter point when he says:

  When properly interpreted, Buddhists believe that there are persons, and the talk of persons 
themselves is harmless so long as we recognize that  person  and  self  refer to something, a 
pattern that is conventionally useful but that does not name anything “ultimate” or “really 
real.” …. 

   We are familiar with the tradition of Western philosophers discussing the nature 
of the self. There are philosophers who have argued for an existing mind/thing with 
the essential property of thinking; the Cartesian  cogito (res cogitans)  is certainly 
an example of this approach. But a large number of thinkers have rejected such a 
characterization of the self as an entity, David Hume ( 1988 ) being an example. 
Further, phenomenology has argued that we can closely examine our experience 
to see what kind of self we experience, and generally they argue that we fi nd no 
enduring Cartesian entity. As the Sanskrit scholar Gombrich ( 2009 ) explains, “The 
third hallmark is very often mistranslated (sometimes by me, too, in the past) has 
‘not having a self or essence’. That is indeed how later Buddhists came to interpret 
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it, but that was not its original meaning…. [I]t became the one-word expression of 
the Buddha’s anti-essentialism” (p. 70). So, one can argue that there is a self, but 
that there is no self with an essence. There is no self with a permanent, immutable 
core. Everything, including the self, seems impermanent and changing. 

 Therefore, the meditative experience can be a window into a closer examination 
of how we experience something that we want to call a self and to describe its nature. 
Gombrich has argued that “[t]he Buddha rejected ‘being’ as a reifi ed category; 
for him there is no such  thing  as ‘existence’. He likewise rejected the concept of 
consciousness that went with it: just as being was a process, not a thing, so was 
consciousness. In fact, consciousness was a process we all experience and one 
which he analyzed” ( 2009 , p. 69). Similar to Husserl ( 1973 ), who argued that we ought 
to bracket questions of existence and simply describe experience, so the Buddha 
argued that we should pay attention to experience and not worry about questions 
of being. As Gombrich ( 2009 ) puts it: “The Buddha rejected all questions of the 
type ‘Does  x  exist?’ He rephrased it: ‘Can we experience  x ?’” (p. 73). 

 I am open to going even further to suggest that the meditative experience can 
offer us a unique experience of the self, perhaps an understanding of self that is hard 
to experience in any other way, given the special character of meditation. A number 
of commentators on Buddhism have talked about the experience of the imperma-
nence of the self, the fl eeting nature of our monkey mind, and the absence of any 
enduring self. The claim does not have to be about ultimate reality nor does one 
need to argue that this experience is totally unmediated for it to be a signifi cant and 
important insight about us as humans. 

 Let me give a short summary of where we are in the chapter. Having examined 
and rejected the claims that the aim of meditation is to engage in epistemology and 
metaphysics about ultimate reality, we noticed that there was a distinct focus on the 
self but also rejected the idea that we were engaged in epistemological claims 
about any ultimate self. It is time to follow up on what strikes me (and others) as the 
driving force of Buddhist meditation. Rather than engaging in epistemology or 
metaphysics, the Buddha was more engaged in an ethical exploration of how 
we should live our lives if we are interested in fl ourishing as humans. When one is 
confronted with questions about existents, one can affi rm them or deny them, or 
simply set aside the question. I believe that the Buddha simply put them aside.  

     The Buddha as Healer 

 While not wanting in any way to disparage the world’s great religions, all of which 
have had wonderful meditative and mystical traditions, nevertheless as a philosopher 
I want to try to understand the basic aims and motivations of these religions 
and their religious founders. As Flanagan ( 2011 ) sought to understand Buddhism 
from a naturalized frame of reference, I am seeking to do the same. In this respect, 
I am impressed by the voice of the former Tibetan (Gelug) and Korean (Zen) monk, 
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Stephen Batchelor ( 1997 ), in his book  Buddhism Without Beliefs , 9  at least on this 
point. Batchelor points out that the Buddha used the language of medicine, offer-
ing a prescription against suffering. Much as a doctor would recommend aspirin or 
a particular medicine if a patient came to her seeking relief, so the Buddha offered 
his prescription for overcoming suffering (or the impermanence of life) in the Four 
Noble Truths. These statements were not statements to be believed in, Batchelor 
argues, but prescriptions to be tried. Essentially, as a physician, the Buddha was 
saying: “This worked for me; I think it will work for you.” Experience it for yourself 
and see if it works. Gombrich ( 2009 , p. 161) also argued for this position, saying:

  Again and again the Buddha emphasized that his goal as a teacher was entirely pragmatic. 
His followers came to know him as the great physician; the  Dharma  was the medicine he 
prescribed… Though there is no canonical evidence for this interpretation, modern scholars 
have plausibly argued that the formulation of the Four Noble Truths follows the medical 
idiom of the time: fi rst the disease is diagnosed, then its origin or cause is established, then 
it is accordingly stated what a cure would consist of, and fi nally the treatment to achieve 
that cure is prescribed. The Buddha described himself as the surgeon who removes the 
arrow of craving. 

   And    Suzuki ( 1977 ) explains, “Zen has nothing to teach us in the way of intel-
lectual analysis; nor has it any set doctrines which are imposed on its followers 
for acceptance” (p. 38). 

 My own introduction to this view took place decades ago when a visiting Buddhist 
initiate came to our campus. She led us daily in meditation and talked about 
Buddhism, and one day after the meditation session, I began a discussion with her in 
an attempt to better understand what she was saying. I spoke about the ultimate 
Oneness of all things and the metaphysical implications of such a worldview, and she 
stopped me to tell a story. Early in her training, she said, one of her tasks had been to 
serve tea daily to the head of the monastery. The Roshi was very specifi c in how the 
tea should be served, so every day she brought in a pot of tea, waited a certain time 
and then poured four cups of tea. The Roshi put two of the cups on the opposite side 
of the table and slowly drank the other two. Fascinated by this ritual, she fi nally got 
up the courage to ask the Roshi why he was doing that – was he symbolically offer-
ing tea to the spirits? What metaphysical meaning lay behind the two cups across 
from him. The Roshi smiled and said, “I only want to drink two cups of tea.” The 
point of her story became obvious. The point of Buddhism was not metaphysics, and 
we too often get tangled up in metaphysics and forget what Buddhism is really about. 

 Of course, Buddhism has subsequently been developed as a religious system 
with a set of over-beliefs, as William James ( 1902 ) calls them. Just as one should 
not mistake the map for the territory, so one should not mistake the beliefs built up 
over generations as the aim of the Buddha. Of course, the Buddha was not interested 
in physical healing as much as mental healing, or more generally, we can see his 
intent in his talks with disciples as suggesting what can be thought of as a path to a 
fl ourishing life. As such, his aim is not epistemological but moral. 

9   As well as his newer  Confessions of a Buddhist atheist  ( 2010 ). 
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 Flanagan ( 2011 ) is correct, I think, when he says the Buddha was “offering 
advice, philosophical therapy, about how best to live a good and meaningful life as 
a person” (p. 94). If we take this naturalized view of Buddhism – that is, if we strip 
it of its religious tradition that developed after the Buddha – I believe that the aim 
of meditation is to help humans achieve a fl ourishing life, and a path to this life is 
through mindfulness, 10  a calm and non-judgmental awareness of things. 

 Mindfulness is at the heart of Buddhism, but most often we in the West think 
of mindfulness as a specifi c form of meditation. In turn we think of meditation as 
practiced in a sitting posture, but strictly speaking, we need to distinguish the 
practice of mindfulness from the practice of what we normally think of as meditation. 
Mindfulness is an attitude toward life and not restricted to sitting postures or a 
number of other practices developed in the West. Transcendental Meditation and 
other forms of focus meditation probably introduced most Westerners to meditation 
and these meditations are usually practiced in a sitting position, so it is easy to see 
why meditation and a sitting posture are confl ated in the West. However, sitting 
postures are not regularly practiced in several Buddhist countries in Asia 11 ; 
nevertheless mindfulness is central to their practices. It is better if we begin to think 
of meditation in a broader sense that encompasses all forms of mindfulness practice, 
as I will mention later. 

 If the aim of the Buddha’s sayings is focused toward producing human fl ourish-
ing, what are his suggestions? First, the distinction between happiness and fl ourishing 
needs to be made. Philosophers for centuries have been discussing happiness as the 
aim of life. Aristotle ( 1962 ) said that it is the only end that is done for itself and is 
self-suffi cient. However, he distinguished the fl ourishing life from the life of pleasure, 
and he introduced the term  eudaimonia , which has often been translated as happiness, 
but is better understood as the fl ourishing life. The fl ourishing life is one that is most 
fully human. Aristotle’s view of the fl ourishing life contains aspects that are tied to 
his cultural context, and for the purposes of this paper we do not need to consider 
his list of virtues. Rather, we need only note the ancient Greek view that, just as 
good health consists of a fully functioning body, so the fl ourishing life is brought 
about by the full functioning of the whole person. In the same way, the Buddha was 
diagnosing the human condition and suggesting ways to live a healthy, fl ourishing 
life, how best to live a good and meaningful life: one of serenity, self- contentment 
and well-being. 

 First, the Buddha offers advice on what is not the way to a fl ourishing life, a life 
(solely) of the intellect (which is good advice for a philosopher). Buddhists speak of 
the Great Death of our ordinary life, which is too often composed of judgments and 
pronouncements. We should put aside the intellectual life to try to experience life 
without intellectual judgment. Suzuki ( 1972 ) describes it: “Slay, they would say, 
with one stroke this meddling intellect, and throw it to the dogs” (p. 75). My teacher 
decades ago said it less challengingly to me with her story about the Roshi and his 

10   I am using mindfulness in a general way referring to Eastern approaches. See Schmidt ( 2011 ) for 
an analysis of the differences in mindfulness in the East and West. 
11   See Flanagan ( 2011 , p. 106). 
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tea. Suzuki ( 1972 ) says, “When the Zen master gives you any answer, you must 
remember that his standpoint is not at all conceptual. It is always deeply rooted in 
his innermost experience itself…. Intellectually or logically, his utterances are 
unintelligible and nonsensical” (p. 4). In meditation, we give ourselves up to some-
thing that is not conceptual. Mystics always say that the experience is ineffable, 
and this is because it is not a conceptual experience. As such, it is unthinkable and 
inexpressible. Zen points the way, and in this experience, we learn something about 
the fl ourishing life. As Suzuki ( 1977 ) puts it, “The discipline of Zen consists in 
opening the mental eye in order to look into the very reason of existence” (p. 40). 12   

    Mindfulness 

 I have argued that the aim of the Buddha was not primarily an epistemological one, 
as trying to understand ultimate reality, but I am not denying that knowledge is one 
of the things that the Buddha shared with his disciples. Buddhism is an in-depth 
examination of the psychology of self; it offers an extraordinary taxonomy of 
various states of mind and types of experiences. With this knowledge, we will be 
better able to control our meditation. If we understand the various states and types 
of consciousness, we will better able to achieve the attentive state that is called for 
in meditation, realizing that many experiences are mere distractions or beside the 
point. We can recognize and understand destructive states of mind and eliminate 
them. If others have experienced various levels of consciousness as they have progressed 
into deeper, more attentive states, and share such a taxonomy, then we may be better 
able to fi nd the way to an attentive mind. 

 Gombrich is insightful when he points out that the historical context of early 
Buddhism was dramatically different from our own. What little schooling took place 
outside of the monasteries for men was essentially training for the job that their 
father had, as well as training for the women directed toward the hearth. We take for 
granted the benefi t of our schooling, which, in addition to basic intellectual skills, 
we also learn to focus by reading or solving a math problem. We learn to interact, to 
become sensitive to other people and to the environment. At the initial level, mind-
fulness taught basic skills of attentiveness and focus, something that is a bi-product 
of our education today. “Today we tend to over-interpret what was meant at one 
level by awareness and concentration” ( 2009 , p. 172). Of course, the Buddha aimed 
at enlightenment, not simply at developing focus, but such “mental training must 
initially have been… a basis for moral and intellectual understanding” ( 2009 , p. 172). 

 As such, training in mindfulness was taking a moral position. Modern phi-
losophy has stressed a rational approach to ethics in utilitarianism and in Kantian 
deontology – that one calculates the greatest amount of happiness for the greatest 
number of people, or that one tries to universalize the maxim of our action to see if 
an action is a moral one. But, traditional ethics did not consist primarily in such 

12   So, at this point, you may want to stop reading this chapter and just sit! 
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rational activity. Aristotle, for instance, focuses on character and the virtues 
appropriate for a good person. The aim was to be a good person, not create rules 
for good conduct. It is in this sense that the Buddha was offering an ethics, an under-
standing of how we can  live  a good and fulfi lling life. Mindfulness is a way that we 
can become less egoistical and recognize that we are responsible for ourselves. 

 The notion of character is prescriptive, not descriptive. To describe a good 
character and the attendant virtues is not simply to describe a personality trait; it is 
rather to say that this is how we  ought  to live. So, the prescription for the mindful 
life is not basically an attempt to merely describe the self or reality. Rather, meditation 
can be used for moral insight and training. As the physician offers you a prescription 
for better health, so the Buddha was prescribing a better kind of life. Wisdom is 
needed for this life, but so is mindfulness because an attentive and open life is a 
good life. It is a life in which we can fl ourish. 

 This is one reason why practitioners describe the meditative experience as a kind 
of “coming home.” It feels like they have arrived at a natural place, a natural way to 
walk in the world. “Zen purposes to discipline the mind itself, to make it its own 
master, through an insight into its proper nature. This getting into the real nature of 
one’s own mind or soul is the fundamental object of Zen Buddhism” (Suzuki  1977 , 
p. 40). In arriving at a  satori  experience, we achieve not simply a new viewpoint but 
a new way of living, a way that had been obstructed by our own over- intellectualization. 
“All of your mental activities will now be working to a different key, which will 
be more satisfying, more peaceful, and fuller of joy than anything you ever 
experienced before. The tone of life will be altered. There is something rejuvenating 
in … .Zen” (Suzuki  1977 , p. 97). Amid the impermanence of life, we can achieve a 
sense of serenity, peace, and contentment. And this is true enlightenment. 

 I can make the point in a slightly different way. One of the important ideas in 
Buddhism is the assertion of no-self, the denial of a permanent self. Believing that 
such a permanent self exists gives rise to illusion, grasping, and ultimately suffering. 
The literature on this idea is vast, and I do not want to enter into that discussion, 
but simply ask one question: why is the view of no-self so important in Buddhism? 
On the one hand, one can assert that one is engaging in metaphysics; having made 
contact with reality as it really is, one is simply describing it. In other words, in saying 
that one experiences no-self one is engaging in philosophy, in talking about the 
ultimate constituents of “what is.” This is the approach I have been criticizing. Or, 
on the other hand, as I have been suggesting, one can answer the question by saying 
that the Buddha was trying to cure suffering. “The Buddha did not see himself as a 
philosopher constructing an ethic of argumentation but as a healer concerned to cure 
the suffering of mankind, from which he himself had recovered” (Collins  1982 , 
p. 117). When one achieves enlightenment, one is relieved of suffering and the illusion 
of a permanent self (or world); one can engage in the “fl ow” of living, with greater 
clarity and spontaneity and with less “baggage.” 

 In other words, if it is craving that causes suffering, and if we are able to have an 
experience in meditation without craving, then one is no longer experiencing suffering 
(or discontent, or disharmony, or emptiness). Without craving and its fear of losing 
that which is craved, I believe the Buddha says that we will experience generosity 

H.L. Edge



285

and loving-kindness. In turn, in the experience of being healed from suffering as 
well as the loving-kindness that results from it, we have wisdom; acting out of this 
state of loving-kindness, without suffering or discontent, we will live with a sense 
of contentment and joy. It will be a life of personal fl ourishing. 

 The Westerner, on the other hand, will think that there is a rational approach to 
living correctly, asking if one’s behavior can be universalized in a Kantian fashion 
or if it can derived from a utilitarian calculus. In other words, one monitors behavior 
by comparing it to an objective standard external to the living of life. Moral thought 
in the major theories of Western philosophy is rationalistic; one uses reason to 
fi gure out what the objective standards are and in turn how one should live, and 
having settled on the correct course of action, one employs will to act in this way, 
and the standard reason for failing to act this way is either that we have not used 
reason appropriately or we have experienced a weakness of will. Juxtapose the 
experience of living in this objective way in which one is comparing one’s actions 
with an objective standard to the experience in meditation of seeming to “come 
home,” of living without grasping or craving. And if we carry that sense into everyday 
living, I think this is what Suzuki means when he says that life has a different tone. 
I think Morris ( 1994 ) was correct when he said, “The Buddha… was… in search of 
a psychological state that would give the person a sense of peace and tranquility in 
an otherwise turbulent and changing world” (p. 54).  

    Meditation and Neuroscience 

 Let us turn to a discussion of meditation and neuroscience. Others in the book may 
be discussing the physiological correlates of meditation (see the e.g. the chapters by 
Clausen et al., Hasenkamp, Hinterberger and by Trautwein et al. in this volume) 
and what we can learn from these. But, I will leave that topic to the experts, and 
focus on more philosophical questions. 

 It may be worth pointing out that both neuroscience and the philosophical 
approach I have been taking have two things in common. First, both attempt an 
objective, external understanding of states of consciousness. Second, both take a 
naturalizing approach to these states. I will later make a suggestion that neuroscience 
can make progress toward mediating the split between the internal and the external. 

 One difference between philosophy and neuroscience is important to point out, 
however. If I am correct that the aim of the Buddha was for us to live fl ourishing 
lives, neuroscience cannot tell us what makes for a fl ourishing life; this is primarily 
the job of philosophy. Neuroscience cannot tell us what  eudaimonia  is. However, 
there is no doubt that a neurological investigation of the meditative state can con-
tribute uniquely to our understanding of meditation. As a non-reductionist, I do not 
believe that neurology fully explains meditation, and certainly it does not explain 
away moral aspect of meditation, but neurology not only can give us a unique 
understanding of meditation, but it offers us insight into the meditative processes 
and thus could actually help facilitate the meditative process. Additionally I will argue 
that philosophical inquiries into meditation may also benefi t neuroscience. 
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 Let us look more closely at the connection between the fl ourishing life and 
neuroscience. How to live one’s live is basically a normative question; it is laying 
out what sort of life would be good for humans to live. It tries to explain how 
humans can be fulfi lled and what sort of life will lead to that fulfi llment. It is 
assumed that such a life fulfi lls the highest human good. For Aristotle, it is a life 
lived out of virtues; which virtues one ought to possess is a philosophical question 
(and I am speaking of philosophy broadly here, so that it includes religion and other 
areas). Most Westerners today would question whether all of the virtues that 
Aristotle recommended would be ones we would want to follow, and surely a list of 
virtues in Europe would differ from those in Tibet. But, many of them on the list 
would overlap, and one can make a good argument that the Buddha was talking 
about some of these fundamental ones. 13  While the neurosciences and other 
sciences may give us empirical data concerning how people think and make decisions 
and what the neurological correlates are, they are not equipped to answer the pre-
scriptive question about which life constitutes the fl ourishing life and which virtues 
humans should live by, although they surely can give us the sort of data that would 
make us rethink our philosophical answers. And there is no question that scientists 
can also engage in such philosophical discussion, but when they do so, they are 
moving beyond the narrower confi nes of their empirical work.  

    Philosophy and Neuroscience 

 The topic of meditation is, of course, complicated. In the fi rst part of the paper, one 
of the questions I focused on was the narrow one of evaluating claims that one can 
know ultimate reality in the mystical experience. In addition to the complexity of 
any meditative discipline, there is the additional problem of the numerous kinds 
of meditation. Not only are the instructions on how to meditate different, but differ-
ent practices claim to have different outcomes. Therefore, it is diffi cult to talk about 
meditation in general. While I often talk about Zen meditation in the fi rst part of the 
paper, there are a number of Zen practices, in addition to there being a plethora of 
other practices. For instance, Lutz, Dunne, and Davidson ( 2007 ) discuss a number 
of forms in their paper on meditation and the neuroscience of consciousness. Among 
others, they talk about the Recollection of the Buddha, Lovingkindness, Tantric 
forms, Focused Attention, Vipassana Realization of Selfl essness, Open Presence, 
and Non-Referential Compassion. Some of these forms focus attention, while 
others don’t. Some try to manipulate energies, and some don’t. Some try to produce 
an emotional state, and some don’t. And there are a myriad of other differences, and 
these authors do not consider more physical forms of meditation such as Tai Chi 
or Yoga’s use of asanas. 

13   Certainly virtues such as compassion, altruistic joy, equanimity, truthfulness, patience, and vigor 
would make both lists. 
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 Not only are there different styles, but there are different stages of the depth 
of meditation, which often take years of practice to reach, and the styles aim at 
different depths of consciousness. As Austin ( 2006 ) has pointed out, such complexity 
poses a challenge for neuroscientifi c research. If we additionally consider the different 
subjective experiences of meditators, as well as their differing reports, even if we 
assume the meditators are able to adequately describe their experiences, it is easy to 
see how complex neuroscientifi c research on meditation can become. 

 However, although the complexity introduces specifi c challenges, it also offers 
some opportunities. Typically, there is a rich history found in the main meditative 
approaches, and these traditions often characterize the states of consciousness 
that are aimed at with good precision. Each form of the various meditations aims 
at a particular goal, and the researcher is thereby able to investigate those particular 
states of consciousness. Thus, depending on the practice, there seems to be a 
predictable effect on the state of consciousness, and often the bodily state. Therefore, 
the researcher is able to examine the subjective reports of the meditator, and if 
they follow the expected outcomes, is able to map the neurophysiological correlates 
of those states. 

 Furthermore, the traditions argue that there are stages in the process and that 
these stages succeed each other gradually over time with practice. Thus it is possible 
for the researcher to gain a much more fi nely tuned set of correlations with the 
progressing stages. 

 We should not forget the practical implications for such research. When differences 
of brain waves were discovered to correlate with different states of consciousness, 
the idea of biofeedback was initiated to great practical effect. Using simple machines 
that gave different forms of feedback about one’s physiology, one was able to 
begin to learn how to control a number of bodily states. From learning simply to 
relax to learning to control heart rhythm, the practical value of feedback as a way 
to achieve physiological goals has become mainstream. In the same way, beginning 
to correlate different levels of deepening stages of meditation, for instance in a Zen 
meditation, might have great practical value in terms of feedback, allowing a 
meditator to make signifi cantly better progress in meditation, and perhaps with 
health benefi ts, as well. 

 I do not want to imply that we should seek a magic bullet to achieve  satori  in 
three easy steps. If I am right about the Buddha being interested in our living a 
fl ourishing life, the higher stages of meditation cannot be achieved easily. Simply 
having a profound experience does not guarantee that one’s life will be changed and 
that one will automatically develop the attendant virtues. The point is not simply 
having an experience, but it is rather the kind of life that one develops after all the 
hard work of achieving the special experience. This is the reason why a number of 
people argue that, even if an experience has the external markings of a mystical 
experience – such as in an experience of unity – such an experience should not 
be classifi ed as mystical if it does not change one’s life. The aim of the Buddha was 
to say that we should be a certain kind of person and live a certain kind of life, not 
be a spectator in experience. 
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 So, my argument that the results of experiments in neuroscience can have practical 
value to a meditator is not to suggest that we can develop a technology of achieving 
mystical states. Rather, I want to propose that such a technology might be used in 
conjunction with traditional training practices to help a meditator recognize ways 
to deepen her experience and continue a disciplined approach to meditation, leading 
to a fl ourishing life.  

    The Team Approach to Research 

 I have mentioned above several complexities involved in research. Let me add to 
that list, because we fi nd additional complexities in the fact that these practices are 
typically described within spiritual traditions, which arose in particular cultural 
contexts. These forms of meditation subsequently have spread cross-culturally. 
Given all of these complexities, it seems to me that such research would benefi t 
from a cross-disciplinary team in which philosophical perspectives (in the broad 
sense of this term) are included along with a number of others. Further, it would also 
be extremely helpful if at least one member of the team is a practicing meditator, 
and probably even a practitioner of the particular form of meditation that was being 
currently researched. This may sometimes be the neuroscientist, as in the case with 
James Austin, or it could be another member of the team. Such a person would 
be invaluable in planning the experiment and helping to interpret the phenomeno-
logical reports of the participants. A bit later, I will discuss what may be a more 
radical advantage.  

    Help in Terminology 

 A philosophical perspective can help in a number of ways, and since philosophers 
are often trained in analysis of language, a philosophical approach might help 
in discerning appropriate terminology. Lutz, Dunne and Davidson point out that 
“…we have yet to standardize the English lexicon of technical terms for the 
analysis of meditation ( 2007 , p. 507).” To be helpful for research, terminology 
needs to be naturalized from what is most often a religious context. A particular 
problem, of course, derives from the well-known characterization of mystical 
experiences as ineffable. Nevertheless, mystics still proceed to describe their 
experience, sometimes asserting that they have direct experience of some truth, or 
sometimes they introduce metaphoric language. All religions overlay religious 
experience with interpretive language and beliefs, so it is important to examine what 
is central about the experience and what is interpretation in order to develop a natural-
ized terminology helpful for research. 

 As mentioned above, these meditation practices have typically evolved out of 
particular spiritual traditions that have been developed over time and within certain 
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cultural contexts. Often the language is transferred to another culture and repeated 
by practitioners because that is the language that they have become familiar with in 
being introduced to the spiritual tradition and the meditation. Such language needs 
to be analyzed. One must take into account central goals of particular meditative 
practices, understand its cultural context and history, and attempt to develop a 
naturalized understanding that can be useful for empirical research. 

 The problems may come not only from spiritual traditions, but they can derive 
from academic traditions just as easily. Let me give an example by referring to a 
point I made earlier. It is typical in cognitive psychology, for instance, to refer to 
representations that are found in consciousness, and it is correlations with these 
representations that neuroscientists are attempting to map out. But since this term 
arose in a dualistic context, it gives the impression of it being a mental object that 
re-presents an object in the physical world in perception (i.e., in consciousness). 
We naturally tend to think of a representation as a mental thing (even when we call 
it a symbol). However, it is not clear a naturalized conception of consciousness 
would describe consciousness in the language of objects. We might want to use 
more dynamic language to talk about consciousness (or even eschew the term 
“consciousness” and talk about “consciousing”). For instance, if you talk about 
having “representings” rather than having  a  representation, for instance, a different 
view of how to think about consciousness arises, one incidentally that seems closer 
to the dynamic experience described as “impermanence” in Buddhist meditation. 
Such an active, dynamic approach and analysis would yield a different vocabulary 
and potentially different experimental questions than using vocabulary whose original 
context is dualistic and assumes a kind of entity ontology, asserting that the world is 
composed of things rather than processes. Such questions about terminology are 
fundamental for both philosophical psychology and for neuroscience, and they can 
be more fully analyzed and discussed with a philosophical approach, in a broad 
understanding of this term, within a multi-disciplinary team. Our language contains 
implicit assumptions, and we need to become clear about what they are. 

 Among others, phenomenologists have argued that when we refl ect on our 
experience, we typically interpret it using concepts that do not adequately describe 
the experience. Phenomenology has developed a rich vocabulary and descriptions 
of experience, which are alternatives to the dominant approach. In general, these 
approaches attempt to eschew implicit dualistic descriptions of our experience, and 
they reject an entity ontology. Rejecting the Cartesian question of whether we can 
really know that the external world exists, they describe our experiences as dynamic 
and grounded within the world. Heidegger ( 1963 ) proposes that we are Beings-in- 
the-world, engaged in projects as a woodworker engaging intently on a project in his 
workshop. Merleau-Ponty ( 1962 ) argues perceptively that the body is the primary site 
of knowing in the world, not consciousness, and his naturalizing phenomenology 
emphasizes that knowing is a function of our sensory-motor functions. While this 
approach has had infl uence in cognitive psychology, it might be  interesting to begin 
to interpret the meditative experience through this perspective. 

 However, a research team should not intentionally employ a pre-existing 
interpretive framework but should encourage the participants to engage in a kind of 
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phenomenology in which they describe their experiences as carefully as possible. 
Only under those circumstances will researchers make progress in correlating 
physiological states with participants’ reports.  

    What Can We Know?  

 In the fi rst part of the chapter, I examined the question of whether we know ultimate 
reality through meditation. I argued that we cannot, but furthermore that this does 
not seem to have been the aim of the Buddha, but rather it was to encourage a fl our-
ishing life. Although I gave a negative answer to the possibility of grasping ultimate 
reality, I suggested that we nevertheless gain important knowledge in meditation. 

 Many Zen practices, as well as other practices, such as a mantra meditation, 
attempt to focus attention on one object. Zen practices encourage non-judgmental 
attention; in such a state, one does not name the object or make a judgment about it. 
Austin ( 2006 ) describes it as a state “relatively free from discursive mythological 
interventions including metaphors, similes, analogies, and related symbols” (p. 231). 
Suzuki ( 1977 ) says that the standpoint of the Zen master “is not at all conceptual” 
(4). He argues that Zen attempts to get beyond logical, dualistic thinking in which 
the intellect “must give itself up” (p. 11), and he writes that “language with all its 
logicality has its limit in dealing with experience which takes place in the realm of 
unthinkables” (p. 12). He further points out that “we are too much of slaves to words 
and logic” ( 1977 , p. 61). Zen practice, therefore, is one that produces non- judgmental 
and non-linguistic attention, and thus attempts to by-pass the natural tendency to 
name and judge in experience. 

 Neurophysiologically, Zen training encourages mediators to experience more 
and more times in which “their left hemispheric language functions are diminished. 
The training enables word-thoughts to fade into the background” (Austin  2006 , 
p. 231). One of the things that tends to happen in such states is that, without the 
typical linguistic and dualistic naming of objects, one begins to experience the object 
as less and less of an “other,” and the sense of separation of the self and the 
object begin to disappear. One senses a kind of merging; one can imagine that as 
the object begins to fade from attention that one can experience a sense of merging 
with no object of focus. In such a case, it might feel like a merging with a reality 
that is larger than the individual self, as the individual self and individual object 
of attention have faded into the background, and hence one has a sense of uniting 
with some kind of reality. This seems to be Deshmukh’s ( 2006 ) point when he 
says, “An attentional act creates the duality of the attended-attendee, resulting in a 
specifi c conscious experience. Disengaging attention to the limit results in a resting 
attentiveness with global, nonspecifi c … mental-awareness” (p. 286). 

 But let me focus on the point about giving up language and the dualistic intellect. 
Although, as I argued before, I do not think that there is a totally unmediated experi-
ence, nevertheless when one focuses on giving up judgment, it seems to be the case 
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that one could  reduce  the level of mediation. The more one practices non- judgmental 
attention, say in mindfulness meditation, it seems reasonable that one might develop 
greater cognitive fl exibility and reduced cognitive rigidity (Greenberg et al.  2012 ), 
and thus one might sense decreasing levels of mediation. The traditional conceptual 
binds would have been loosened. In such a state, with reduced conceptual fi ltering, 
it may be that one could emerge from the state with new insights, with new 
connection among ideas. This is one of the reasons that it is important to have an 
experienced meditator on the team; he could not only describe in sharper fashion 
the experience and therefore the research could make more detailed correlations 
with specifi c states of consciousing, but also such experiences might open up 
creative thinking. 

 Philosophers of science have made a distinction between the logic of discovery 
and the logic of justifi cation, and they have focused on the latter, the logic of justi-
fi cation (whether theories can be justifi ed). They have had little to say about the 
logic of discovery because the creative process of discovery was thought to be 
mainly outside of the realm of control. However, it might be the case that the 
training in non-judgmental attention might be employed as an aspect of scientifi c 
training. As Kuhn ( 1962 ) pointed out, formal training in science aims at inculcating 
a particular understanding of how things work in the scientifi c discipline, as well as 
its assumptions. In a certain way, it therefore trains one to ignore anomalies and 
work within the confi nes of the current understanding of how things work. Its aim 
is to create fi lters through which the scientist observes the world and theorizes 
about it. What I am suggesting is that training in non-judgmental meditation 
might be employed to encourage the type of seeing in which anomalies are more 
readily noticed and considered, and alternative approaches to standard practice 
might be suggested. 

 Charles Tart ( 1975 ) put forth a rather radical suggestion a number of years ago 
about an idea that he developed after having experienced a Rolfi ng session. The 
suggestion seems analogous to the process I mentioned above concerning non- 
judgmental processes (although I think he actually judged that the Rolfi ng was quite 
painful). He argued that one could develop state specifi c sciences. Since each altered 
state of consciousness has its unique characteristics, to fully understand that state 
Tart suggested that we train observers or scientists to enter the altered state and 
make observations. They might be trained to share these observations within 
the altered state and see what consistency they have among their descriptions. 
Additionally, Tart speculated that these scientists might be able to theorize within 
these altered states and develop new insights and understandings of the specifi c 
states. I am not sure that meditators in states of non-judgmental attention could 
share their insights; nevertheless, they might engage in the sharing of descriptions 
and theorizing immediately following the meditative experience, even if they are 
using dualistic language at this point. I am not suggesting that such state specifi c 
sciences are possible, but if a scientist is trained in non-judgmental attention, 
one could develop a greater ability to look at data non-judgmentally, without seeing 
it as much through the lens of the current paradigm. 
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 At the very least, it might be helpful to have as many of the team of researchers 
trained in non-judgmental meditation and having reached a certain level of practice.  

    Are We Atomic Individuals or Are We Connected? 

 At the conclusion of this chapter, I cannot address in any adequate way the topic of 
what humans are like, or what has been the subject of much theorizing, what human 
nature is. 14  This is a complicated topic with far-reaching implications, and I am 
humbled by the insight into this topic given over the millennia by religious fi gures, 
philosophers, psychologists, and other social and natural scientists. All I want to do 
is to make one potential addition to this vast literature, one that derives from my 
own and others’ experience in meditation. 

 It has always struck me as ironic that meditation seems like such an isolated, 
individualistic enterprise. It focuses so much on the individual and her state of 
consciousness that it may seem almost self-indulgent. Yet the sense of self that one 
derives from the experience is just the opposite. The more profound experiences in 
meditation are ones in which the individual self shrinks in focus and in importance, 
and there may be the sense that one is intimately connected to something larger. 
Rather than experiencing oneself as an isolated, atomic self, one comes away from 
the experience with the sense of a related, connected self. In the more profound 
experiences, this seems to be what is described as feeling connected with nature or 
with the ultimate. 

 In my own and others’ research on cross-cultural understandings of the self, we 
fi nd a distinction between what has been called Western individualism and non- 
Western collectivism. This distinction has been described in many ways. Schweder 
and Bourne ( 1984 ) make the distinction between the egocentric and the sociocentric 
self, and Markus and Kitayama ( 1991 ) talk about the independent vs. the interde-
pendent self. Marsella ( 1985 ) describes the Western individuated self as “separate, 
detached, and self-suffi cient,” while the non-Western self is “extended to include a 
wide variety of signifi cant others” (p. 209). The basic distinction is that the self 
in the West is thought of as atomic, independent, and unconnected to others and the 
world, a separate entity. On the other hand, peoples outside of the Western tradition 
think of and experience the self as more extended and connected to others and even 
to the land (consider the Australian Aboriginal totemic view of themselves). 

 While I am mindful of distinctions not only among these descriptions of self, 
as well as differences between these and the unitive experience of mystical insight, 
the point I want to make is that the idea of self that comes through meditation 
is more similar to the non-Western sense of self than the individualistic descrip-
tions that are traditional in the West. It is true that phenomenologists have argued 
that we do not ordinarily experience ourselves as atomic beings, but this has been 

14   Or whether there exists a human nature; the Buddhists seem to deny it. 
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a minority position in Western thought. On the other hand, the profound experience 
of the loss of self in meditative experience, and certainly the unitive experience of 
mystical experiences, leads us singularly to say that our more fundamental 
experience of ourselves is not as an atomic being but as a self that is related and 
connected. I believe that this experience may have implications for the following 
contemporary topic. 

 An interesting discussion in contemporary philosophy of mind and cognitive 
science tries to understand how best to characterize human cognition. The more 
classical individualist approaches have been challenged by an argument for extended 
cognition. Rather than viewing cognition as a function solely of the brain, the 
hypothesis of extended cognition argues that the brain readily uses the external 
environments in cognition, such as a notebook or a cell phone. 15  Individual cogni-
tion, it is argued, takes place in an extended process, so that these external objects 
become part of the cognizing mind. Mason Cash ( forthcoming ) has argued that 
these views of extended cognition still seem implicitly to incorporate an individu-
alistic conception of mind, and so he argues for the view that we need to substitute 
the traditional Western view of individual autonomy with the concept of relational 
autonomy, and we can thus think of cognition as extended into the social milieu of 
cultural and institutional practices. Thus, any cognition can be counted as mine if 
I can be held responsible. He suggests we can turn to the much discussed feminist 
notion of relational autonomy to understand this alternative view of cognition. 
Feminism has widely discussed a more relational understanding of the self. 

 We can also turn, it seems to me, to the cross-cultural literature such as the ones 
I have cited above to understand a more relational view of the self and of autonomy. 
But, we might also turn to the literature on meditation, especially the literature of 
the great Asian religions to think about a view of the self that is basically relational 
as opposed to atomic. I would argue, therefore, that the meditative experience 
is precisely one that gives a profound sense of an extended self and of extended 
cognition, and the meditative experience might have important contributions to our 
understanding of extended cognition. 

 Therefore, I would recommend to a team of researchers investigating the neuro-
science of meditation that it should not only continue the traditional theorizing 
based on consciousness as stemming from the brain, but I would recommend that 
the team should put the research into the context of extended cognition. Not only 
might the results of research on meditation have important implications for the theory 
of cognition as extended, but, also, it might be the case that the idea of extended 
cognition might have implications for research. The meditation research that I am 
aware of seems to have implicitly incorporated the individualistic view of cognition 
into the experimental setting. This research looks at the brains of meditators and 
tries to discern correlates of the various meditative states. But, it seems to me that 
the brain is one organ in a physical system, extending at least to the whole body, if 
not beyond. Given our understanding of the brain and of meditation, even the more 

15   For instance, see Clark ( 1997 ,  2008 ). 
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individualistic approach of considering only brain function is a tremendously 
complicated task, and it might be that this is precisely where research must begin. 
But, I’d place my bet on the view that the cognitive process is extended at least 
throughout the body, and ultimately, a better understanding of the physiological 
correlates of meditation will occur when we begin to understand how the whole 
physical system is studied.  

    Conclusion 

 I have argued that meditation cannot give us unmediated access to ultimate reality, 
but I concluded that the aim of the Buddha was to lead us to a fl ourishing life; the 
Buddha was interested in a good life, not epistemology. Meditation is one factor in 
helping one live such a life. As such, we should learn as much as we can how to 
successfully meditate, and neuroscience can facilitate that process in noting more 
objective measurements of various states of consciousness and levels of consciousness 
that could benefi t a practitioner in progressing through specifi c levels of meditation 
toward a specifi c chosen state of consciousness. To achieve a successful research 
program, it would be advantageous in various ways to include a philosophical 
approach in a multi-disciplinary team.     
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    Abstract     The present chapter explores how human experiences, including experiences 
of God or Ultimate Reality should be understood in relation to reality. It is suggested 
that experiencing is the sine qua non of human existence. It is argued that human 
beings cannot not experience. Experiences are real in the sense that they have causal 
effects on the brain, and the cultural-religious-personal environment in which 
human beings are embedded. Also a distinction is made between concepts, concep-
tions and conceiving. In order to answer the question how human experiences can 
be justifi ed, two principles or criteria are adapted (1) The experience should have 
de facto evidence and (2) it should have effective evidence. In order to answer 
the question how such experiences should be understood during the course of 
interdisciplinary research, four main types of naturalism are analyzed, ontological, 
methodological, epistemological naturalism and supernaturalism. The result of the 
analyses suggests that a minimalist coherent ontological naturalism or an extended 
or fl exible interferential ontological naturalism should be adapted. Finally, the 
problem of the gap between descriptive and normative claims is considered.  

        Introduction 

 Saint Francis of Assisi experienced many years a struggle between two 
discrepant ideals of life. He could not decide upon whether to live the life of the 
world or to obey the persisting call of the spirit. One day when he was walking in 
the country side, he passed a little forgotten church (the church of S. Damiano). He 
went in to pray. As he fell down before the Crucifi x, he experienced being ‘smitten 
by unwanted visitations [and] found himself another man than he who had gone 
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in’ (Underhill  1912 , p. 218). Still being moved by what happened, he experienced 
the painted picture of Christ Crucifi ed speaking to him, calling his name: ‘“Francis” 
it said, “go, repair my House, the which as thou seest is falling into decay”’ 
(Underhill  1912 , p. 218). Francis obeyed. His entire worldview had changed for 
ever; there was no more struggle as to which type of life to choose. There were no 
more hesitations and no more uncertainties. 

 Another example of such fascinating experience is the conversion of Saint 
Catherine of Genoa. It is said that Catherina possessed a religious nature already 
from childhood but suffered a life of loneliness and was often depressed, not least 
due to an unhappy marriage. At the age of 26 at the occasion of a Catholic festival, 
her sister, being a nun, asked her to make a confession. Not convinced at all, Catherine 
obeyed and went to see the confessor. As she knelt before him, her whole world 
changed. As described by Evelyn Underhill, ‘she received in her heart the wound of 
the unmeasured Love of God, with so clear a vision of her own misery and her faults, 
and of the goodness of God, that she almost fell upon the ground’ (Underhill  1912 , 
p. 219). She experienced infi nite love. Her experience did not end there but continued 
for many hours afterwards. Also Madame Guyon, having longed to become a nun 
since she was 12 but similarly to Catherine had been pushed into an unhappy 
marriage, suddenly experienced ‘a  profound wound , which was full of delight and 
of love–a wound so sweet that [she] desired that it might never heal’ (Underhill  1912 , 
p. 223). Also here the experience changed her way of living completely. 

 There are plenty of similar descriptions of life-changing experiences. Evelyn 
Underhill’s magnifi cent book addresses only the subject of Christian mysticism but 
contains 600 pages of exciting stories. One fi nds such stories across religions as 
well as in non-religious worldviews. The experiences seem to come spontaneously 
or are obtained by way of long term meditation, yoga and prayer, for example. 
They are not only found in history but also occur today. Consider the following 
two examples of transforming experiences as they were told to me by one of my 
informants whom I called Grace:

  One Sunday, when I was about eight years old, I was sitting in the living room on my own, 
reading the children’s Bible. It was natural for me to do so, because I am the daughter of a 
minister, and I liked the Bible stories very much. Suddenly, a kind of white smoke came out 
of the page I was reading. Being the daughter of a minister and having heard many Biblical 
stories, I was not afraid at all but curiously watched what happened. The white smoke turned 
into fi gures that smiled at me and left. I remember this experience as something that really 
happened, and have no doubt about the reality of the spiritual fi gures. (Runehov  2007 , p. 122) 

   She continued:

  About a year later, on an occasion when I was lying in bed making shadows on the wall with 
my hands (forming a duck etc.), I suddenly saw that one of my hands burned. There were 
fl ames coming from the palm of my hand and my fi ngers. Again, being the daughter of a 
minister and having heard so many Biblical stories about fi re and since my hand did not hurt 
at all; I was not really afraid and watched what happened. The fi re disappeared as quickly 
as it came, leaving no marks of course. Later in life, when I became an icon-painter, 
I remembered my burning hand and believe that this was a Divine sign that my hands 
would become important instruments for the religious task I would be given. (Runehov 
 2007 , pp. 122–123) 
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   Indeed, such experiences seem to be immune to the increasing secularism and 
atheism of today. Regardless of the way in which they are obtained, regardless of the 
cultural-religious and personal settings of the experiencer, these experiences have 
lasting effects on the lives of those undergoing them. The conversion can be phrased 
as – once I was blind but now I see; I was unconscious but now I am aware; I was 
asleep but now I am awake, I was lost but now I am found. The past is forgotten, all 
things are made new. Furthermore, suddenly one seems to know what to do, one 
has a purpose with and in one’s life. Even the most hard-skinned atheist, neuro-
psychologist Michael Persinger who maintains that such experiences are illusory 
also admits that ‘[m]ultiple variants of sensed presence often precede mystical and 
religious experiences that are frequently followed by sudden, permanent changes in 
the self-concept’ (Persinger  1993 , p. 915). 

 How can we understand these experiences, which some refer to as experiences of 
God or Ultimate Reality, other as experiences of a higher state of consciousness and 
Albert Einstein as a ‘cosmic religious feeling’ (Einstein [1931]  2006 , p. 28).  

    What It Is to Be a Human Being 

 Philosophical explanations of what it is to be a human being or what is the  sine qua 
non  of human beings come in different variations. I will only name a few. According 
to philosopher Jean-Paul Sartre, to be a human being is to never be what one really 
is but to always be what one is not. Hence he seems to argue that the  sine qua non  
of human beings is always to have to choose (which is a freedom without being 
free). Sartre maintains that human beings cannot not choose. In the act of choosing, 
the person is alone. Her choices are absolute, unique and individual ( 1992 ). 
Nineteenth century philosopher Arthur Schopenhauer saw this  sine qua non  to be 
the will, a will that is in need of development from being a  will for one-self  to 
becoming a  will in itself  (from will to WILL). He argues that our body and our will 
are one. The will gives a-priori knowledge about the body while the body provides 
aposteriori knowledge about the will ( 1992 , p. 168). For philosopher Ludwig 
Wittgenstein, the  sine qua non  of being human is to possess the capacity of language, 
which enables a variation of language games ( 1973 ). 

 However, also scientifi c explanations of what is the most important feature of 
being human come in different variations. For example, some neuroscientists and 
evolutionary biologists would argue that the uniqueness of human beings is (the 
evolution of) their neocortex. Related to this, some cognitive scientists argue that it 
is especially the cognitive capacities generated by the neocortex what constitute 
human beings. Physicist would argue that since, at the end of the day, everything can 
be explained by physics, a human being is ultimately constituted by the properties 
and relations, actions and interactions of particles and fi elds or whatever basic 
entities physics deals with (Lockwood  1989 , p. 20). 

 Within religious contexts, it is the soul or spirit that is regarded to be the essence 
of a human being. Contemporary philosopher of religion Linda Trinkaus Zagzebski 
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argues that it is personhood (rather than rationality) that is the quality of humankind 
that distinguishes them from other instances of nature and furthermore, that the 
personhood of human beings is the most signifi cant way in which humans are like 
God (Zagzebski  2004 , p. 203). 

 I agree with Sartre that one of the quandaries of human existence is frequently 
having to choose. I also agree with Schopenhauer that the will is a powerful instrument 
in human life. For instance, the relationship between God or Ultimate Reality and 
humans is seen as a “union of feeling and will” (   Burns  2002 , p. 15). I agree that the 
neocortex and its further developments are signifi cant for distinguishing between 
humans and other species. I also agree with the philosophical idea of the uniqueness 
of the human mind and the uniqueness of personhood. However, all serve, in one way 
or another what it actually is to be human, namely to be an  experiencer . A la Sartre 
I argue,  human beings cannot not experience . Accordingly I suggest a pragmatic way 
of thinking concerning reality. As anthropologist and theologian Lluis Oviedo writes,

  Putting the problem in pragmatic terms helps to avoid some shortcomings of a more 
ideological stance, and helps to escape a too precipitate scientifi c closure of the subject. 
Even in its minimal version, the pragmatic account ensures at least a possibility of gaining 
some access to the religious conscious experience and its ability to infl uence real life and 
relationships; even it can generate the illusion of a ‘black box’. (Oviedo  2007 , p. 128) 

   I am not denying that God or Ultimate Reality may exist independent from 
human experiences; rather, I am emphasizing Ultimate Reality as experienced by 
human beings; as such, it is a reality that can be investigated similar to the reality of 
other human experiences. 

 In my opinion then, body and mind (soul or spirit) are the tools for making a 
human being what she is. The body is without doubt the sustainer or sometimes the 
destroyer (as for example due to brain damage or heart failure); and similarly, the 
mind contains the drives human beings need (for good and worse). Neither by itself 
is what human beings are, not even in combination. The  sine qua non  of (human) 
existence or being (sein) is to be an experiencer. 1  Experiences are what constitute 
our reality (Walach and Runehov  2010 , p. 158). We experience all the time, from the 
foetus stage to dying. In doing so we transcend different levels of reality but all of 
them are part of our reality. Some examples of such transcendent experiences are 
from dream- or coma-state to waken-state, from experiencing nature to experienc-
ing experiencing nature. Human beings transcend one dream level with yet another 
dream level when dreaming that they are dreaming. Humans transcend a level of 
reality also when they recover from illness or leave a period of sorrow or stress 
behind. Finally, when they experience unity in Ultimate Reality, leaving  distinctness 
in ordinary reality behind, they have transcended levels of reality. 

 However, postulating that our experiences are real suggests that our experiences 
have causal effects on our brain, mind and the world. This implies that there is 
mutual causality between the subjective to the intersubjective and to the objective 
worlds. Let me illustrate my point further.  

1   In a previous article I made a distinction between being as sein and being as ein Wesen – a being. 
(Runehov  2006 , p. 62). I put human between brackets because to be an experiencer does not 
only apply to human beings. 
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    The Realness of Experiences 

 The philosophical debate that concerns the realness of experiences has a long history. 
At the opposite sides of the debate there are those arguing that our experiences 
are real because they are experiences of something that exists out there (inde-
pendent of us). Differently put, our experiences are  true  representations of the 
outer reality, the object or subject of experience is exactly as we experience it. 
This kind of realism is described by Hillary Putnam as, ‘there is exactly one true 
and complete description of “the way the world is”’ (Putnam  1981 , p. 49). Those 
defending such a view of reality are advocates of  naïve or metaphysical realism.  
On the other side of the scale we fi nd those defending  metaphysical anti-realism.  
According to this view there is no reality independent of our experiences at all. Between 
these two opposite versions of realism we fi nd critical -, internal, pragmatic - and 
non- metaphysical realism. Even though it certainly is interesting to compare the 
different versions of realism, it is not what I have in mind here. For the time being 
it is not important to investigate whether or not the object of experience  exists.  
Rather, what matters is that since human beings cannot not experience, it is more 
fruitful to try to say something about the realness of these experiences as such. 
Hence, what is more interesting is to look at the  concept  and  conception  of some 
item of reality but also how it is  conceived.  

 For example, the concept of water is H 2 O and represents the chemical properties 
and necessities for water to be water. However, we do not conceive of H 2 O. The 
conception of water then represents the ability to apply the concept water in a correct 
way so that it is possible to determine whether or not one is referring to water. 2  For 
example, a conception of water could be that it boils at a temperature of 100 °C. 
Conceiving water concerns how water is experienced, for example as warm, cold, 
wet, colourless, etc. We have concepts of God and Ultimate Reality. These concepts 
differ. Indeed, the concept of the Christian theistic God is quite different form the 
Buddhist concept of Nirvana. However, the conception of God and Ultimate Reality 
makes it possible to determine that we are referring, be it in different ways, to a reality 
that is partly or wholly transcendent in relation to ordinary reality. These concepts 
and conceptions would not have been created if such reality had not been experienced 
and if human beings had not made the effort to make these experiences intelligible. 
Hence, conceiving precedes concepts and conceptions and at the same time, it also 
transcends them. The phenomenon of colours provides a splendid example of such 
transcendence. 

 Colours are real from the perspective of human perception. Physicists, relying on 
their methodological enquiries, maintain that colours as such do not  exist  (Ward 
 2005 , p. 207). 3  What they mean is that they cannot detect colours or the sources 
of colours other than through human experiences (colours as conceived). 4  Hence, 

2   The difference between concept and conception derives from philosopher Herrmann ( 2008 ). 
3   One could perhaps argue in a similar way concerning time. 
4   This also counts for gravitation and what is hypothesized as the graviton. 
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because we conceive colours as we do we can establish their conception and 
concept (the physical preconditions, light absorption, refl ection, or emission spectra). 
This example also shows that, in the course of our life, we ‘discover that there is 
sometimes, perhaps often, a difference between the way that the world appears to us 
and the way that it really is’ (Ward  2005 , p. 207). Nevertheless, the wonder of 
colours is not only that we experience a variety of colours; we also create out of our 
subjective knowledge of the experience of colours. Indeed, we transfer our subjective 
reality of colours to an objective (or at least intersubjective) reality of colours, as, 
for example, in arts and architecture. Hence, how we conceive of the world has an 
impact on reality (Walach and Runehov  2010 , p. 159). 

 Also the following example of experiences that have an impact on outer reality 
is the experience of good or bad. Those who often experience good events will most 
probably project the good onto their environment, while individuals who have a 
serious lack of such experiences are more likely to project their bad experiences into 
the world (Walach and Runehov  2010 , p. 158). 5  When we have a nightmare, for 
example, we are scared “for real”, our body starts sweating (triggers a reaction from 
our nervous system) and we try to fi nd our way out of the situation (triggers mental 
reasoning). We turn around in our bed. When we dream that somebody hurts us we 
might cry or become angry - not in a fi ctive sense but factually. If we wake up at that 
very moment, we realise that we actually have been crying (our cheek or pillow is 
wet) or we discover that we are still shedding tears! It is not our brain that makes us 
have these dreams, neither is it our mind. Rather our dreams are reactions of what 
we have consciously or unconsciously  experienced  earlier. Previous experiences 
trigger new ones at another level of reality, thereby triggering adequate reactions in 
our brain and mind. 

 Whatever behaviour comes from whatever experience, it will bring about new 
experiences for us and others, shaping new behaviours shaping new experiences. 
Human beings and other animals also, cannot exist without experiences. A difference 
between human beings and animals is that humans have the ability to “analyse” 
their experiences, which, as a matter of fact, is nothing but yet another experience 
at another level of reality, a level of reality perhaps not (yet) reachable for other 
animals. Human experiencers want to understand why they experience. They want 
to know whether others experience as they do. They compare experiences. Human 
beings experience that they are experiencing, they experience that they want to 
experience, they experience the experiences of others, and so on. It is also here 
ontological and epistemological questions come in. Ontological questions require 
an answer as to whether our experiences are merely real for us, intersubjectively 
real or ontologically real. Epistemological questions concern how we can know that 
our experiences are reliable and which conclusions we ought to draw from them. 
These are questions only raised by the human race. 

 Because of the increasing possibilities for humans to experience (environmental, 
cultural, personal), and the projection of these into the natural world, the human 

5   I do not believe I have to go into this any further - our own experiences and what we experience 
through media channels have suffi ciently clarifi ed and convinced us of this matter of fact. 
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brain developed and continues to develop accordingly, something that is necessary 
in order to sustain the increasing experiencing (mutual causation). It is this that 
entailed the development of the neocortex. For instance, one capacity humans 
gained through the development of the neocortex is known as the capacity of  Theory 
of Mind . Philosophically,  Theory of Mind  commonly refers to the capacity to attribute 
mental states; i.e. beliefs, intents, desires, pretending, knowledge, etc., to oneself 
and others and to understand that others may have beliefs, desires and intentions 
that are different from one’s own. Philosophically, we attribute mental states to 
ourselves and others by way of analogical inference. Roughly explained, the 
analogical inference principle is the idea that other human beings are “very like 
me”. In the language of logic, we induce the other from ourselves. Simply put, x 
observes y, y is like x, hence x understands y. This capacity, it is said, is crucial for 
intersubjective communication. It is also crucial, so it is argued, for the development 
of the capacity of empathy. While low-level empathy comprising selfi sh or biological 
altruism, emotional contagion and compassion may be evolutionary innate (in humans 
and non-humans), high-level empathy comprising sympathy, selfl ess altruism and 
agape have emerged during the course of evolution. 

 Humans as non-humans are  experiencers . What we call life is a chain of experiences 
and it has consequences for the world and all life in it. 

 For instance, we had a wonderful cat called Gizmo who unfortunately passed 
away 2 years ago. He could really show me that he experienced my stress and did 
not appreciate it at all. On one of these occasions I was working on an article and 
felt stressed, the deadline was approaching and still the article did not make sense to 
me. In one of our rooms we had installed a corner for meditation. Gizmo, apparently 
not liking the situation, jumped on my computer, and on my knees but since I did 
not pay enough attention to his call he started meowing with an intensity that gave 
me no choice than to follow him. He went into the meditation room, forced me to sit 
down and meditate. When I did as he asked, he started spinning and I relaxed. 
Besides the fact that my experience of stress affected my cat, this anecdote shows 
that intersubjective communication is not only established between humans.  

    Justifying Experiences 

 Thus far, I have argued that to be a (human) being is to be an experiencer. It is now 
time to investigate the status of reality of the experiences. In other words, can they 
be justifi ed? 

 Since human beings are embedded in a natural-social-cultural-personal reality, 
they experience different levels of one reality constituting their reality, which includes 
Ultimate Reality. Because of the embededness of reality in a natural-social- cultural 
environment (through conceptualisation of the experienced realities), the reality 
experienced is shared with others (including animals and perhaps vegetation). 
This means that even though there are discrepancies between experiences, human 
experiences are not relative. 
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 However, some may ask whether it is, after all, not necessary in order for an 
experience to be justifi ed that the experience is based on something independent of 
the experience. In my view, this something independent of the experience need not 
to be something  out there.  What is needed is that there is something that challenges 
us, something that offers resistance (Herrmann  2004 ). The challenging something 
may be a thing, an event or a mental or physical process. To return to the experience 
of colours, it is not the colours that challenge us, rather it is the preconditions as 
explained by physics together with the human neurological conditions of perception 
that challenge us to experience colours. In any case, the experience will be an 
expression of a relation between the experiencer and the experienced. Still, 
the question of justifi cation is relevant, not least when the subject matter of the 
experience is not part of the material-physical world. One way to go is suggested by 
Keith Yandell. 

 Yandell divides experiences into those having de facto  evidence  and those having 
 effective evidence  (   Yandell  1993 , p. 44). The idea is that an experience  x  is de facto 
evidence for a claim  c  if the experience  x  meets the relevant conditions (those 
conditions making the experience legitimated) and an experience  x  is effective 
evidence if it is both de facto evidence and accepted as such by the experiencer. 
Roughly, suppose that Marie experiences a sweet scent of roses  x . She looks around 
her and indeed notices fl owers, which she defi nes as roses in the back of the garden. 
Hence, her experience is de facto evidence for her experiencing the scent of roses. 
However, she might be too distant from the fl owers to be able to distinguish roses 
from other fl owers. When she approaches the fl owers, she recognises them as 
roses, which gives her experiences of the scent of roses both a de facto and effective 
evidence. On the other hand, suppose she approaches the fl owers but does not 
recognise the fl owers as roses. The fl owers are roses but a type Mary does not yet 
know about. In this case, her experience of the scent of roses will remain de facto 
evidence (it are roses) but will not become effective evidence for her claim (Runehov 
 2007 ). Suppose now that two friends are with her who have the necessary knowledge. 
To them, the same experience will have both de facto and effective evidence. The 
experience of the friends is justifi ed. 

 Relating this to experiences of God or Ultimate Reality, the experiences are 
justifi ed if they have de facto evidence and effective evidence. An experience of 
God or Ultimate Reality  x  is de facto evidence for a claim  c  if the experience  x  meets 
the relevant conditions for  x  to be  x.  These conditions are found in the doctrines and 
soteriology of the religions (the concepts and conceptions) and their continuities 
and in the descriptions of mystics, philosophers and others having undergone the 
experiences themselves or studied them profoundly. The argument of continuity 
is important because it leaves room for experiences that emerge from living in 
multicultural environments causing the borderlines between different religious 
traditions to be less articulated. The openness in this parameter is that ultimate 
experiences are not restricted to the ones known today by the world’s religious 
traditions. However, the experiences also need to fulfi l the criteria of effective 
evidence. The examples presented in the introduction are examples of experiences 
having both de facto and effective evidence for the experiencer. However, similarly 
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as in the example of Mary not recognising the roses as roses, it might be the case 
that a person does not recognise her experience as an experience of Ultimate Reality 
or God. In this case, as long as the person does not recognise her experience as an 
experience of Ultimate Reality, and regardless of the amount of effective evidence 
available through history, her experience of Ultimate  x  can not be said to be justifi ed 
as an experience of Ultimate Reality. Indeed, sometimes it takes years before a 
person realises what she has experienced and sometimes the person simply refuses 
to recognise the experience as such. 

 In conclusion, human beings are experiencers and as such transcend different 
levels of reality, including Ultimate Reality. They conceive different types of reality 
during the course of their lives. They also share their experiences and create concepts 
and conceptions, which makes it possible to determine what the experiences are 
about. The advanced human brain sustains the richness and variety of human 
experiencing but also, the increasing richness and variety of human experiencing 
has causal effects on the brain. These facts have consequences for the cultural-
religious- personal environment human beings are embedded in, for good and for 
worse. Experiences of Ultimate Reality of God are real in the same sense as are all 
human experiences. This is so because all experiences are subjective experiences 
but receive their de facto and effective evidence in intersubjectivity.  

    Studying Experiences of God or Ultimate Reality 
Interdisciplinarily 

 Experiences of Ultimate Reality remained on the operation table of philosophers 
and theologians for a long time. Today, the situation has changed. Not least perhaps 
due to the advanced technologies contemporary neuroscientists have at their disposal, 
the subject matters of religious experiences as well as of other subjective experiences 
and of consciousness have taken the attention of neuroscience. However, often these 
experiences are explained in terms of something else, something that belongs to the 
natural world. One of the reasons is that due to post-Cartesian dualism, enlightenment 
and post-modernism, we have come to perceive ourselves as minds on the one 
hand and as bodies on the other. Furthermore, due to the enlightenment and post-
modernism we have come to divide the whole human enterprise into public-primary 
and private-secondary domains. A consequence is that the physical ‘body’ has 
gained public-primary interest while the ‘mind’ has become, if not a part of the body 
(brain), then a property of the personal-subjective realm. Hence, in order for experi-
ences of Ultimate Reality or God to become a subject matter of science, they need 
to become  part of the body . The  supernatural  needs to become  natural.  

 The scope of the present section is to analyse some types of naturalism and 
highlight the advantages as well as the shortcomings of these naturalistic views 
of reality. Is it plausible to endorse a naturalistic view of Ultimate Reality or should 
we keep to a supernaturalistic apprehension when studying experiences of God or 
Ultimate reality interdisciplinary? 
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 One problem is that different neuroscientists who perform research into experiences 
of Ultimate Reality have different interpretations of the results of their inquiries. 
Indeed, Nina Azari, Eugene d’Aquili, Thilo Hinterberger, Andrew Newberg, 
Michael Persinger, Rüdiger Seitz and Harald Walach, for instance, have different 
opinions of what is at stake. Persinger wants us to believe that neuroscience has 
shown that religious experiences are illusory. Azari, Seitz and Newberg want to 
understand the neurocorrelations of religious experiences and behaviour. However, 
where Azari and Seitz merely want to understand the neurological underpinnings, 
Newberg and d’Aquili also want to understand the religious experiences and 
behaviour in their own right. Hinterberger and Walach go even further. On the basis 
of high resolution EEG and fMRI experiments with advanced meditators from all 
over the world, accept the religious reality as reality in its own right and seek to give 
it a rightful place in human life. Furthermore, they also emphasize the importance 
of such experiences for human health. Nevertheless, neuroscience, as other branches 
of the natural sciences, suggests a naturalistic view of reality. Does this mean that 
science and religion are at odds?  

    Naturalism and Philosophy 

 How did we come to endorse a naturalistic view of the world? David Papineau and 
Owen Flanagan maintain that the term naturalism has no very precise meaning or 
lacks a single determinate meaning (Papineau  2007 ; Flanagan  2006 , pp. 432–452). 
Nevertheless, the term naturalism was coined 400 years ago, and denoted “a view of 
the world, and of [human] relation to it, in which only the operation of natural (as 
opposed to supernatural or spiritual) laws and forces is admitted or assumed” 
(Flanagan  2006 , p. 432). 6  In modern times, the term is associated with the twentieth 
century philosophers John Dewey, Ernest Nagel, Sidney Hook and Roy Wood 
Sellars who wanted to ally philosophy more closely to science (Papineau  2007 ). 
Their defi nition, however, does not differ remarkably from the initial seventeenth 
century one. Naturalism came to denote that “Reality is  exhausted  by nature, contain-
ing nothing supernatural, [hence] the scientifi c method should be used to  investigate 
 all areas of reality , including the human spirit” (Papineau  2007 ). 7  

 Philosopher Mikael Stenmark would call such a type of naturalism comprehensive 
scientism which signifi es that science can and probably will solve all or almost all 
our genuine problems. The natural sciences are able to answer  all our empirical, 
theoretical, practical, ethical and existential questions . This type of scientism, he 
argues, embraces all other types of scientism, including ontological scientism 
(Stenmark  2001 , pp. 15–16). In other words, comprehensive scientism is the strongest 
version of scientism. 

6   I changed “man’s” into “human’s”. 
7   My italics. 
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 The observant eye will have noticed that naturalism is in itself a normative 
position since it concerns the terms in which reality ought to be understood. From 
the fact that there is no consensus of how reality should be understood, it follows 
that we have a variety of types of naturalism to choose from. From what we shall 
call the pure types of naturalism, ontological, methodological and epistemological 
naturalism as well as supernaturalism, a wide variety of new types have emerged.  

    Ontological Naturalism 

 Some advocates of  ontological naturalism  argue that mental phenomena are equal 
to natural phenomena as described by the natural sciences. They will argue that 
mental phenomena are  reducible  to natural items because otherwise, they would 
not have qualities such as “special location, causal interaction with physical things” 
(Schmitt  2005 , p. 343). Mental phenomena are physical/material phenomena, ∀x 
(P(x) → Q(x)), where P denotes mental states and Q all that is physical or material. 
Let us call this variety of naturalism,  comprehensive ontological naturalism  that 
implies that there is nothing over and above the physical and material. 

 Advocates of such a view are for instance, Patricia and Paul Churchland, Daniel 
Dennett, Michael Persinger, Richard Dawkins and others. For instance, Persinger 
maintains that religious experiences are generated by neural activity and hence, he 
exhaustively explains religious experiences in terms of brain activity. In other 
words, there is nothing more to add to the picture. Reality P can be entirely explained 
in terms of  nature  Q. Hence if P then Q, where Q embodies all that is matter and 
physical and P may embody all that is matter, physical subjective and spiritual. 
Hence, ∀x(P(x) → Q(x)), all P are (reducible to) Q. Persinger argued that if we could 
understand exactly which neural activity causes epileptic seizure experiences 
we would know which neural activity generates religious ones. In other words, the 
brain is the only  cause  of subjective experiences. 

 Apparently there is something wrong with assuming ∀x (P(x) → Q(x)). To give 
an example, few, I believe, would argue that music is nothing but sound waves, i.e., 
air that vibrates in different sequences and with different amplitudes, because music 
can only occur when these sound waves meet a listener who interprets the sounds 
and comprehends them, according to his or her cultural, biological, and personal 
background, as harmonies and disharmonies (Runehov  2007 , p. 212). Secondly, 
neither scientists nor scholars have any means to account for reality as a whole. 
They may be able to account for particulars of reality (for example biological or 
historical facts), but from this it does not logically follow that they are able to 
account for reality as a whole. Hence, from ∃x (P(x) → Q(x)) it does not follow that 
∀x (P(x) → Q(x)). Differently argued, it does not follow that because some religious 
experiences are in fact related to some brain disorder that all religious experiences 
are, as Persinger and others argue. Consequently, comprehensive naturalism is not 
a fruitful view of reality to be endorsed. 
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 Another variety of ontological naturalism is advocated by philosopher Samuel 
Guttenplan, who has a more fl exible view on naturalism when he says that naturalism 
should be seen within the frame of some  realm . Everything that exists and takes 
place in that realm consists of the empirically accessible features of the world 
(Guttenplan  2001 , p. 449). The realms may be the  laws  and/or  theories  of the natural 
sciences. Guttenplan’s view on naturalism can be formulated as it is within a specifi c 
realm R that ∀x (P(x) → Q(x)). I will refer to this kind of naturalism as  minimalist 
ontological naturalism  (Walach and Runehov  2010 , p. 159). 8  

 Yet other defenders of  ontological naturalism  argue that there is no distinctive 
metaphysical area (realm) of inquiry. There is only one natural order and it  comprises  
all of reality. Nothing can be explained independently of the natural order. However, 
which theory is the best one to explain the natural order is not determined (   Jacobs 
 2008 ). Hence, ∀x (P(x) v Q(x)). 9  Let us call this version of ontological naturalism 
 extended or fl exible ontological naturalism  (Walach and Runehov  2010 , p. 159). 10  

 Philosopher of Religion Willem Drees, amongst others, advocates an ontological 
naturalistic position of the type I called extended or fl exible ontological naturalism. 
He argues that “[t]he natural world is the whole of reality that we know of and 
interact with; no supernatural or spiritual realm  distinct  from the natural world 
shows up  within  our natural world, not even in the mental life of humans” (Drees 
 1996 , p. 2; Rottschaefer  2001 , p. 414; Griffi n  2000 , p. 66). 11  If I have understood 
Drees correctly, he means that the mind also belongs to the natural order as a whole. 
Such ontological naturalism need not be reductive. Actually it allows a degree of 
holism and may include both religious and moral dimensions (Drees  2003 , p. 595). 
In  Religion and Science in Context  Willem Drees goes even further and maintains 
that such a form of reduction

  is not eliminaton; rather, it is integration of these phenomena into our multifaceted picture 
of the world. Such a reductionism is a form of holism as it reveals the pervasive coherence 
of reality. (Drees  2010 , p. 88) 

   Hence, this does not mean that everything there is can be explained in natural 
terms. There may be processes and events which the natural sciences, by way of 
their methods cannot depict, for example, the phenomenology of colours. What 
neuroscientists are able to show is how a correlation between the brain and a colour 
perception is established. As Drees argues, science suggests a naturalistic view 
of reality but it has its limits. Extended or fl exible ontological naturalists need not 

8   What I refer to as minimalist ontological naturalism should not be confused with Griffi n’s 
idea that naturalism can be understood in a minimal or maximal sense (Griffi n  2000 ) 11–12. What 
I mean by minimalist naturalism is a naturalism useful within a specifi c realm or scope of inquiry. 
9   Where “v” stands for “inclusive v”. 
10   What I refer to as minimalist ontological naturalism should not be confused with Griffi n’s idea 
that naturalism can be understood in a minimal or maximal sense (Griffi n  2000 , pp. 11–12). What 
I mean by minimalist naturalism is a naturalism useful within a specifi c realm or scope of inquiry. 
11   Rottschaefer: my italics. Drees calls his ontological naturalism supernaturalistic religious 
naturalism. Furthermore, Drees defends the view of a physically closed universe. 
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deny that colours are real. Furthermore within the realm of neuroscientifi c research, 
the question whether colours exist independently of experience or not is not an 
important issue. Similarly, it is not essential for neuroscientists to question whether 
the object of a religious experience exists independently of experience or not. What 
is important is to know how such experiences are possible and why they have the 
quality they have as described by the experiencer, affective and or cognitive. 

 To summarise, we have established three types of ontological naturalism:

    1.    Comprehensive ontological naturalism stating that ∀x (P(x) → Q(x)),   
   2.    Minimalist ontological naturalism stating that  within a certain realm R , ∀x 

(P(x) → Q(x)), 12    
   3.    Extended or fl exible ontological naturalism, where ∀x (P(x) v Q(x)).     

 From what has been said above as well as from the assumption that experiences, 
being the essence of what it is to be a human being, are real, I argue that in order 
to give justice to the experiences studied from an interdisciplinary perspective, 
endorsing the minimalist or the extended/fl exible ontological naturalistic view of 
reality is most fruitful.  

    Methodological Naturalism 

 We have arrived at the second type of naturalism to be analysed on its validity, 
namely methodological naturalism. This type of naturalism emphasises that the 
methods used in the natural sciences are the ideal methods and hence it is maintained 
that the methods of the social sciences and philosophy ought to be modelled on 
the methods of natural sciences (Schmitt  2005 , p. 343). Methodological naturalists, 
perhaps starting with Isaac Newton, seek to apply scientifi c methods in non- 
scientifi c disciplines because of the success that the natural scientifi c methods have 
shown in the enterprise to describe the world. The assumption is that if the methods 
of natural sciences were applied to the social sciences and philosophy, success 
would automatically follow. Hence, methodological naturalism is not about what 
does or what does not exist; rather it is about applying the best possible method to 
understand the world. Because scientists and scholars apply different methods of 
investigation, endorsing methodological naturalism is not a good research strategy 
for performing interdisciplinary reserach. Indeed, from what has been argued above, 
and particularly in relation to the reality of experiences and the need for justifi cation 
on their rationality of the subjective descriptions of the experiences, research 
methods ought not to be restricted. 

12   The difference between 1. and 2. is, while 1. says that all P (apples) are Q (green); 2. says that 
it is only within the realm R (Uppsala) that all P (apples) are Q (green). This is not the same as 
saying that “some P are Q”, because this would say that there are apples that are green here and 
there (there is no specifi c realm where all apples are green). 
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 Methodological naturalism is not the same as methodological reductionism. 
Methodological reductionism can be understood in different ways. Firstly, it can be 
understood as every explanation ought to be continually reduced to the very simplest 
possible explanation. Secondly, it may be apprehended as a research strategy 
for analysing things to study, such as cells, in terms of their parts, such as, macro-
molecules, as well as for applying successful theories in one area, such as Darwinian 
evolution, to other areas, such as sociology or religion. Thirdly, methodological 
reductionism may aim to reduce a whole into a specifi c set of parts for a scientifi c 
purpose without claiming that this is all there is to that whole. An illustration of 
such reductionism would be to explain pain in terms of its neurological correlations 
without the claim for exhaustiveness, nor is there claim for a mutual method. 

 Indeed, the different disciplines involved should use their own specifi c methods 
of research, because it leaves open the possibility of comparing and eventually 
developing different (reduced) explanations. Furthermore, this kind of reduction 
may actually capture important (or new) elements that belong, for example, to an 
experience of Ultimate Reality, which are valuable for the overall understanding 
of religious experience. For example, experiences of God or Ultimate Reality may 
be explained as a feeling of union (Rudolf Otto); feeling of total dependency 
(Friedrich Schleiermacher); feeling of insight (William James); sense of the heart 
(Jonathan Edwards) and a total deafferentation of both the left and right posterior 
superior parietal lobes (Andrew Newberg and Eugene d’Aquili  2001 ).  

    Epistemological Naturalism 

 The view that epistemology should be naturalized derives from Willard Van Orman 
Quine. The idea was to have an objective approach to epistemology by way of 
using the empirical sciences to investigate human epistemic activity (Goldman 
 1999 , p. 598). This is because epistemological naturalism dictates that human 
knowledge is a natural phenomenon and hence should be studied in the same 
way as any other aspect of nature. Quine tries to convince us that philosophy  is  a 
science, only one of a more general character (Quine  1960 , pp. 3–4). Philosophy is 
concerned (amongst other things) with epistemology, hence epistemology should 
be analysed in a scientifi c manner. This has implied that a-priori knowledge is 
denied by those defending this position. Our beliefs must be “well-formed and reli-
able hypotheses”, formulated as precisely as possible in order to become subject to 
(empirical) experiential tests. 13  

 The epistemological question “what can we know” is not unimportant, but it is a 
philosophical question. However, it becomes important in the interface between 
(neuro)science and philosophy (of religion). This means that epistemological 

13   Tomas Hançil as quoted by Spurway, N. “Evolutionary Epistemology”, forthcoming in  The 
Encyclopedia of Science and Religions,  Springer, 2010/2011. 
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naturalism can be useful in some interdisciplinary research but not in all. Our 
purpose is however to look for a naturalism that may encompass several disciplines.  

    Supernaturalism 

 The last type of naturalism to take into consideration is known as supernaturalism. 
Supernaturalism does not belong to the category of non-naturalism; rather supernatu-
ralism takes an anti-naturalistic stand concerning questions about God and Ultimate 
Reality. By supernaturalism is meant “the invocation of an agent or force which 
somehow stands outside the familiar natural world and so whose doings cannot be 
understood as part of it” (Flanagan  2006 , p. 432). Supernaturalism, in my opinion, 
suffers from similar objections as comprehensive naturalism. Let us recall Owen 
Flanagan’s three components of supernaturalism:

    1.    There exists some kind of Supernatural Reality  outside  the natural world. 14    
   2.    Super Reality acts upon the natural world [from outside].   
   3.    The basis of belief in Super Reality and its acts is invisible, indiscoverable, 

and cannot be inferred by way of any epistemological methods (Flanagan 
 2006 , p. 432).    

  There are obviously theologians who would defend all three premises. For 
instance, a consequence of accepting these premises together with the wish to fi nd 
proof for the existence of God entails that part of Alvin Plantinga’s philosophical 
endeavour has been to try to give proof for the  possibility  of Ultimate Reality by 
way of modal logics. Modal logics are different from Aristotelian logic in the sense 
that they include, besides the logical notions of  true  and  false,  the logical notion of 
 possibility.  And since possibility cannot be proven true or false, it remains open. 
However, in contemporary theology the fi rst premise that some kind of Supernatural 
Reality exists  outside  the natural world is no longer uncritically accepted. Rather, 
such a dualistic theistic view is strongly debated, at least within contemporary 
Christian theology. Furthermore, the increasing inter-religious debate makes it 
diffi cult to argue for premise two as well. Thus, in order for supernaturalism to fi t 
into the program, Flanagan’s three premises would at least need to be rephrased, 
perhaps as follows:

    1.    There exists some kind of  Ultimate  Reality (UR)  within  the natural world but UR 
is not  reducible  to the natural world.   

   2.    UR acts upon the natural world  from within .   
   3.    The basis of belief in UR and its acts remains ineffable but its marks or signs are 

not (Arthur Peacocke, Philip Clayton and John Polkinghorne, amongst other 
argue for such a view though by different theories).    

14   My italics. 
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  Some would argue that such a revised supernaturalism is no longer a supernaturalism. 
Perhaps they are right in some sense; perhaps such supernaturalism rather refers 
to what Willem Drees calls supernatural religious naturalism. 

 To round off, supernaturalism, as defi ned by Flanagan and others, is not suitable 
for our purpose, fi rstly because as with comprehensive ontological naturalism, it is 
diffi cult to receive interdisciplinary as well as interreligious consensus for this view. 
Secondly, since human beings are part of nature and are experiencers of that nature, 
also experiences of Ultimate Reality come natural to them.  

    The Problems to Solve 

 I believe we have now reached the stage of evaluation which allows us to revisit the 
problem put forward: what type of naturalism is to be preferred. However, there is 
yet another problem in need for a solution, namely the problem of the gap between 
descriptive and normative claims.  

    Adequate Type(s) of Naturalism 

 In order to do justice to interdisciplinary studies on the subject matter of experi-
ences of God or Ultimate Reality, we need a naturalism that can be approached from 
those who line up with different types of realism. What I mean is that agreement 
over whether or not reality is as human beings perceive it is not really essential. It is 
entirely possible to suppose that there is a reality out there and this reality is or is not 
as human beings perceive it. Such questions are not the scope of our investigation. 
We are not concerned with particles, planets or the vegetable kingdom. What is 
essential is the reality of the experiences. As mentioned earlier, physicists tell us 
that colours do not exist outside our subjective perception of them - there are no 
colours in nature such as human beings experience them. However, colours are real. 

 The type of naturalism that is needed is monistic but without reducing the mental 
to the material. The most adequate type of naturalism discussed in the previous 
section is ontological naturalism. However, not all three varieties of ontological natural-
ism states above are likely to be adequate. For the reasons given above, comprehensive 
ontological naturalism is not an adequate approach. On the other hand, minimalist 
and extended or fl exible ontological naturalism are worth further investigation.  

    Minimalist Ontological Naturalism 

 Minimalist ontological naturalism is a type of naturalism seen from within the 
frame of some realm. Everything that exists and takes place in that realm consists of 
the empirically accessible features of the world. The realm may be the laws and/or 
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theories of the natural sciences. This type of ontological naturalism was formulated 
as follows, within a certain realm, ∀x (P(x) → Q(x)). In the course of interdisci-
plinary research on experiences of Ultimate Reality, the realm of these experiences 
is limited to those experiences that are scientifi cally possible to investigate, e.g. 
leaving out the ones obtained spontaneously like, for example, those mentioned in 
the introduction. An agreement needs to be made that everything there is within a 
certain realm (experiences of Ultimate Reality in this case) is related to one network 
of realities that includes both the physical and the mental and hence can be justifi ed 
by way of reference to some part(s) in that network. In other words, minimalist 
ontological naturalism needs to be coherent. 

 Extended or fl exible ontological naturalism states that there is only one natural 
order and that this comprises all of reality. Nothing can be explained independently 
of the natural order. However, which theory is the best one to explain the natural 
order is not determined. This type of naturalism was formulated as ∀x (P(x) v Q(x)). 
However, even if this type of ontological naturalism seems at fi rst sight to be more 
open than the former one, it also needs some adjustment. With regard to the possibility 
of novel religious experiences as argued above, and with regard to the continuing 
evolution of the human brain, attention should be paid to the fact that there are 
aspects which have yet to be explored or which have not yet been manifested. 
Therefore I suggest that the principle of interference should be added. As such, 
 extended or fl exible interferential ontological naturalism  provides a fruitful alternative 
to minimalist coherent ontological naturalism. 15   

    Descriptive and Normative Claims 

 There is a common understanding that scientists describe the world in terms of facts 
only while, for example theologians describe the world only in terms of values. To 
put it differently, science concerns the  is  of the world while theology concerns 
the  ought  of the same world .  Willem Drees, however, argues that theology is both 
descriptive and normative. Theology has both a cosmology and an axiology, i.e. a 
theory of values (Drees  2010 , pp. 76–77). The problem to be solved is how to bring 
the two disciplines (or other of the like) together? A neurophysiologist will give a 
descriptive explanation of, for example, a certain religious experience, accounting 
for the neurocorrelates involved. A theologian, on the other hand, will give a 
normative explanation of the same religious experience, stating that in order to be 
that type of religious experience the experience ought to be of a certain kind, 
as described in the Scriptures, doctrines and soteriology of the religions and its 
continuities. Even though the theologian will seldom equate religious experience 

15   Interference: as in Physics where the term means: The variation of wave amplitude that occurs 
when waves of the same or different frequency come together. In other words, the meeting of two 
waves (sound, light, etc.) which reinforce or neutralise each other according to their relative phases 
on meeting (depending on whether they are in or out of phase). 
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with neural activity, he or she does not need to integrate some Ultimate Reality 
which is completely independent of the natural order (Clayton and Peacock  2004 ). 
Theologians need not affi rm dualism. As a matter of fact, many contemporary 
theologians do not. 

 However, is science always free from normative claims? If we, as a matter of 
example, look at how neuroscientist describe the brain, is their statement free 
from norms? Indeed, is not a normal functional brain described by neuroscience 
a normative claim? Is this norm not the basis upon which they further describe 
deviations from this norm in terms of below normal or above normal brain activity? 
Isn’t it this basis that allows neuroscientists to describe what happens in the brain 
during some specifi c meditational state of mind? In this sense, isn’t it also the case 
that, for instance, theology has norms for how an experience of God or Ultimate 
Reality should be and measures the experiences as it is conceived against 
these norms? Clearly, experiences of God or Ultimate Reality may be at least partly 
based on normative learning but are they also normative when practised? 

 In my view, neither neuroscientifi c, philosophical nor theological research on 
religious experiences can stand aloof from the complex natural-cultural-personal 
environment in which the subject matter of research is involved. Indeed, descriptive 
neuroscientifi c accounts of experiences of God or Ultimate Reality are similar to 
“naturalistic accounts of our beliefs, feelings, and actions, […] subject to the same 
forms of adjudication as accounts” of what we ought to experience and how we 
ought to experience. 16  Neuroscientifi c inquiry does not separate itself from practical 
inquiry, because neuroscientifi c inquiry concerns the neuro-correlations of  religion 
in practise  (experiences through behaviour/practice). Similarly, theological inquiry, 
even though it relies on the  oughts  and  shoulds  of experiences of God or Ultimate 
Reality, can also not be removed from practical inquiry. Seen as such, and within 
the realm of interdisciplinary research, theology needs to approach  religion in 
practise  in a similar way that neuroscience approaches the subject matter. 

 It seems that religious practice needs to be measured against the natural-
social- personal features of the environment in which the religious practitioner is 
embedded. Hence, the descriptive and normative claims of religious experiences 
merge in practice, leaving open the question of their rationality for both neuroscien-
tists and theologians. The gap between descriptive and normative claims need not be 
problematic. We need not be concerned with the issue of whether Ultimate Reality 
or God  exists independently of our experiences;  nor need it concern us how the 
experiences or behaviour ought to be vis à vis a certain religion; what is essential 
is whether the experiences in practise can be rationally supported by the disciplines 
involved in the research. Let me end this section with the words of James Ashbrook:

  One way to recover the power of God [the sacred] may be to recover primary sensory 
processing [the neural]. As one experiences the sensory richness of reality – apart from 
words – one experiences the reality of God. (Ashbrook  1996 , p. 556) 

16   Inspired by Ward ( 2005 , pp. 210–211). 
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   And a different but related argument pointing to the necessity of interdisciplinarity 
that comes from Malcolm Jeeves:

  There is a steadily accumulating body of evidence indicating a link between mind-brain 
states and spiritual awareness. It indicates that it would be wrong to believe that spirituality 
in some way stands apart and separate from our human embodiment. (Jeeves  2006 , p. 71) 

       Conclusion 

 Religious experiences are part of human experiences, which were said to be real 
because of the postulation that being experiencers is the sin qua non of human 
existence. Human beings cannot not experience. Experiences are real in the sense 
that they have causal effect on the brain, and the cultural-religious-personal environ-
ment in which human beings are embedded. This implies that human experiences 
are not relativistic in scope. Four main types of naturalism were analysed according 
to their validity for interdisciplinary research on experiences of God and Ultimate 
Reality; ontological, methodological, epistemological naturalism and supernat-
uralism. To be fruitful for interdisciplinary research, the principles of coherence 
and interference were added. This resulted in minimalist coherent ontological 
naturalism and extended or fl exible interferential ontological naturalism. The problem 
of the gap between descriptive and normative claims was solved by focusing on 
the difference between religious experiences in theory and religious experiences in 
practise. What is at stake is that experiences of Ultimate Reality as practised 
need to be investigated on their rationality by the different disciplines involved in 
the process of investigation.     
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    Abstract     This literature review presents an overview of an ancient Indian personality 
system that shows promise for playing an important role in the applied research on 
well-being and spirituality: the concept of  tri-guna . The core proposition of this 
concept is that the psyche consists of three energies (“ gunas ”) called  sattva, rajas  
and  tamas . They are said to be present in everyone in different degrees, explaining 
differences not only in behavior but also in well-being and spirituality. It is assumed 
that a dominance of  sattva  is favorable for well-being. In the fi rst part of this chapter, 
we provide a summary of indicators for the three  gunas , extracted from the available 
literature, and present empirical fi ndings. The indicators are given separately for 
cognition, emotion, motivation, social and physical factors, the environment and 
behavior in general. In the second part we discuss interventions that are claimed to 
increase  sattva  and thereby further well-being. This review can be used as a theoretical 
basis for a more systematic empirical examination of the concept.  

        Introduction 

 As defi ned by the WHO ( 1948 ) “Health is a state of complete physical, mental and 
social well-being and not merely the absence of disease or infi rmity.” This defi nition 
indicates the necessity of fi nding interventions and conditions that lead to well- 
being. In the past decades the focus on well-being has increased in psychological 
research and various approaches have contributed to the understanding of well- being. 
Antonovsky ( 1979    , as quoted in Faltermeier  2005 ) was one of the fi rst to formulate 
a theory with the orientation on salutogenesis, that is, on the conditions that lead 
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to health (not to disease). Meanwhile, research on well-being and happiness is 
becoming main-stream, as the involvement of several prominent researchers indicates. 
For instance, Diener and colleagues have focused on investigating subjective well-
being (e.g., Diener and Ryan  2009 ) and Ryff and Singer ( 2008 ) formulated a model 
of fundamental aspects of psychological well-being which are self-acceptance, 
positive relationships with others, personal growth, purpose in life, environmental 
mastery and autonomy. According to another theoretical approach by Seligman 
et al. ( 2006 ) the components of happiness are positive emotions, engagement 
and meaning in life. Moreover, several other groups of researchers have worked on 
respective models and interventions (Cloninger  2006 ; Fava and Ruini  2009 ; Fordyce 
 1977 ; Frisch  2009 ; Gallagher et al.  2009 ; Seligman et al.  2005 ). 

 Besides the approaches that have emerged from the western academic research 
listed above, there is another group of theoretical approaches which gives elaborate 
answers to the question as to how well-being can be increased: the psychological 
theories stemming from ancient Indian theorizing (for an overview see Cornelissen 
et al.  2011 ; Rao et al.  2008 ). Although, so far, this “re-discovered” Indian psychology 
has not received much attention from western academic psychologists, the potential 
gain of knowledge from the Indian approach to psychology (termed “Indian psychol-
ogy” in the following) is enormous thus justifying research in this fi eld (Sedlmeier 
 2006 ; Sedlmeier et al.  2012 ). Indian psychology consists of different approaches, 
of which most are connected through their scriptural sources. Interestingly, this tra-
dition has empirical features and it is often claimed that its theories rest on observation 
and experience (Feuerstein  2001 ; Sedlmeier  2011 ). The scriptural sources of Indian 
psychology are the Vedas (lit. “knowledge”) and their corollaries, a collection of 
ancient Indian scriptures and their interpretations and explanations. 

 Indian psychology contains, as a core element, a model of psychological health, 
the concept of  tri-guna  which can potentially be investigated by the sturdy methods 
of academic psychology. This could be fruitful for many reasons. Firstly, to date, 
different aspects of well-being are usually investigated separately and integrative 
approaches are rarely found. In contrast, the concept of  tri-guna  integrates several 
concepts that are also dealt with in academic psychology, ranging from subjective 
well-being, spirituality, virtues, and character strengths to the fundamental aspects 
of psychological well-being. Secondly, health psychology is in need of a model for 
measuring both psychological disease and well-being. The concept of  tri-guna  
provides such a model. Thirdly, the concept of  tri-guna  could provide a theoretical 
background for interventions from India that are said to increase well-being which 
could complement interventions presently investigated academically and are mainly 
informed by western culture. Moreover, considering the signifi cance of health and 
well-being, every potential source of knowledge should be explored. Indian health 
psychology, based on the concept of  tri-guna , provides a vast potential source of 
useful knowledge; and it is likely to contribute to the knowledge on well-being, as 
other Indian traditions have successfully done before. Examples of interventions 
which were developed from traditional Indian knowledge that are now receiving the 
attention of academic psychologists are mindfulness meditation and loving- kindness 
meditation (Eberth and Sedlmeier  2012 ; Fredrickson  2008 ). 
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 As Murthy and Kumar ( 2007 ) have pointed out, so far, investigators have given 
only partial descriptions of the  tri-guna  concept, often taking only one or a few scrip-
tural sources into account .  This leads to differing theoretical conceptions, ways of 
measuring the concept and problems of construct validation. Murthy and Kumar 
( 2007 , p. 110) propose that “[…] what requires further study is how ancient seers 
and sages primarily conceived  tri-guna  in psychological terms […].” In this spirit, 
the purpose of this chapter is to review the literature on  tri-guna  and to offer a 
comprehensive description of the concept which may serve as a basis for further 
empirical work in fi nding a complete and accurate construct defi nition. 

 This chapter fi rst gives a general description of the  tri-guna  concept as it is 
described in traditional Indian psychological thought and then focuses on discussing 
theoretical assumptions and empirical fi ndings concerning the indicators of the 
manifestation of the  gunas  in different variables relevant to individual experience 
and behavior. In the second part, possible interventions to increase well-being on 
the basis of the  tri-guna  concept are explored.  

    The Concept of Tri-Guna and Its Relevance to Well-Being 

 The following delineation of the  tri-guna  concept is meant to be seen as a working 
model. This working model was constructed by collecting the various perspectives 
on the concept from Indian literature. Due to different translations and interpretations 
of the concept there are a few inconsistencies between these perspectives. We will 
discuss them and try to resolve them whenever possible. 

    The Context of the Tri-Guna Concept 

 The concept of  tri-guna  can be applied to different contexts. Most frequently 
psychologists examine it from the perspective of personality psychology (e.g. Das 
 1991 ; Marutham et al.  1998 ; Wolf  1998 ). However, it has also been applied to the 
contexts of mental health (e.g. Lakshmi Bhai et al.  1975 ; Singh  1971 ; Wolf & Abell 
 2003 ) and occupational psychology (e.g. Elankumaran  2004 ; Kaur and Sinha  1992 ; 
Sharma  1999 ). Previous research on the  tri-guna  concept in the context of mental 
health focused on measuring the  gunas  (Singh  1971 ), investigating their relationships 
to mental disturbances (Archana Das and Venu Gopal  2009 ; Lakshmi Bhai et al. 
 1975 ; Stempel et al.  2006 ), and assessing the effect of  hatha -yoga (Deshpande et al. 
 2008 ; Khema et al.  2011 ; Rani and Rani  2009 ) and mantra meditation (Wolf and 
Abell  2003 ) on the  gunas . In this chapter, the concept of  tri-guna  is investigated 
from the perspective of health psychology. 

 In classical Indian thought the concept of  tri-guna  is part of a larger philosophical 
approach, termed  Sankhya . On the most general level of analyzing reality,  Sankhya  
distinguishes between matter and spirit. This philosophy is not equivalent to other 
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dualistic philosophies which distinguish between the physical and mental reality 
(Larson  1983 ). This is because  Sankhya  draws the line of two entirely different 
realities not between physical and mental, but between material and spiritual. 
Physical and mental substances are both seen as material: in other words, the psyche 
(or mind) and the body are both material (however, the mind is said to consist of a 
fi ner form of matter than the body). Apart from the mind and body there is a third 
component, “the  purusha ” (soul or  atman ), it is said to consist of spirit or pure 
consciousness, and to emanate awareness. According to  Sankhya , the soul is what 
gives life and consciousness to the psyche and gross physical body. The goal of 
interventions based on the  Sankhya  philosophy is to become fully aware of the soul 
by mental practices (Bryant  2009 ). This is seen as a continuous process and the 
more it progresses, the more well-being is claimed to increase. Why well-being 
increases by becoming fully aware of the soul is explained differently according to 
different conceptions of the nature of the soul. Relevant descriptions are found in 
the classical  Sankhya  philosophy and another, later traditional philosophical approach, 
the  Vedanta  philosophy. The  Sankhya  tradition simply describes the experience 
of deep soul-awareness as being free from suffering, whereas the  Vedanta  tradition 
postulates that the soul is blissful ( Vedanta Sutras  I.1.13, as quoted by Bryant  2009 ). 
In other words, according to  Sankhyan  descriptions, by becoming aware of the soul 
suffering is annihilated. The  Vedanta  tradition additionally claims that the soul 
emanates happiness which penetrates the psyche to a stronger degree, the more the 
soul is realized. This idea is also represented by modern descriptions of Ayurveda 
(which build on the  tri-guna  concept): the happiness and well-being which the soul 
emanates penetrate the psyche to different degrees and the capability of the psyche 
to experience this well-being is increased by strengthening  sattva , one of the compo-
nents of  tri-guna,  described below (Verma  1997 ).  

    A General Description of the Gunas and Their Mechanisms 

 Turning to the role of the  gunas  in the  Sankhya  philosophy, it states that matter con-
sists of three components or attributes (“ gunas ”) called  sattva ,  rajas  and  tamas . The 
term  guna  has a multitude of meanings, and the concept of  tri-guna  is interpreted 
differently by different authors. After a dictionary study and a textual and interpreta-
tive analysis of the term  guna,  Murthy and Kumar ( 2007 ) conclude that originally the 
three  gunas  are conceived of as three different  components  of matter and not differ-
ent  qualities  of one same substance (although the term  guna  may refer to quality in 
other philosophical contexts). Larson and Bhattacharya ( 1987 ) also depict the basic 
 Sankhya  philosophy like this – the  gunas  as being constituents (not qualities) of one 
continuous process of transformation.  Sattva  is commonly translated as goodness, 
intelligibility or lucidity;  rajas  as activity or passion and  tamas  as inertia, ignorance 
or darkness. An analysis of the terms can be found in Murthy and Kumar ( 2007 ). 

 Concerning the coactions of the  gunas,  a primary scripture about the  Sankhya  
philosophy, the  Sankhya Karika  (   Ganganatha  1896 ), describes them to “[…] mutu-
ally subdue, and support, and produce each other and consort together […].” On the 
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one hand, the  gunas  subdue each other, which means a  guna  will only dominate 
when the two others are suppressed, on the other hand they support and produce 
each other and consort together, meaning they depend on each other and never exist 
or act separately. This is an important axiom of the theory which when applied to 
the context of the psyche means that even though one  guna  may be dominant ,  the 
other two will still take an effect, albeit to a lesser degree. The  gunas  increase and 
decrease in dependence on each other, and to outer and inner stimulation. They are 
said to be the basic components of all matter and therefore present in everything in 
different proportions. Anything that is predominantly composed of or dominated by 
a particular  guna  is a stimulus for that  guna.  An event, thought or behavior which is 
mainly  sattvic  for example, strengthens and stimulates  sattva guna  in somebody 
who thinks or behaves accordingly .  In other words, acting in a  sattvic  way like helping 
someone, will increase  sattva  in other areas also, leading to e.g. positive emotions 
like appreciation. According to the  Mahabharata  (Ganguli  2005 ) an excess of 
ill-luck is a stimulus for  tama guna , leading to disgrace, error and stupefaction. 
These are then stimuli for further qualities appertaining to  tamas . Such an accumu-
lation of  tamas  can be interrupted by strengthening  rajas  or  sattva.  The  Mahabharata  
(Ganguli  2005 ) gives more information concerning the mechanisms of  tri-guna.  
It states that when  tamas  is restrained,  rajas  increases in a greater proportion, and 
when  rajas  is restrained,  sattva  increases in a greater proportion. Principally any 
one or two  guna(s)  can be dominant; however it is also possible that all three are 
present in equal proportions. 1   

    The Gunas in the Context of Psychology 

 Just as the manifestation of the gross external world is said to be based on the  gunas,  
also all psychological phenomena are seen as the results of the interaction of the 
 gunas  (Bryant  2009 ). Hence, different psychological conditions can be explained 
through proportional mixtures of the  gunas . The  gunas  fulfi ll different functions 

1   For readers who know Ayurveda it might be interesting to read a few words about the connection 
between the  gunas  and the  doshas.  The  gunas  are said to be the psychological correlates of the 
three  doshas  ( vata, pitta  and  kapha ) of Ayurveda (Shilpa and Murthy  2011 ). It is described that the 
 doshas  affect the body, whereas the  gunas  take effect on the psyche (Bhardwaj  2003 ): In Indian 
medicine the body is mainly discussed in relation to the  doshas  and the psyche mainly in relation 
to the  gunas . The  gunas  are seen as a more basic and subtle component of matter (which includes 
the psyche) than the  doshas .  Sankhya  gives a detailed description of the evolution of matter, starting 
from the  gunas . To depict this here would go beyond the scope of this chapter. However, it is 
relevant that the  doshas  are seen as composed of the  mahabhutas  (gross elements: space, wind, 
fi re, water and earth), which are based on an evolution of the  tri-gunas  (Bryant  2009 ; Larson and 
Bhattacharya  1987 ) .  The  doshas  and  gunas  are said to interact with each other, and for a complete 
characterization of personality according to Indian psychology it is fruitful to consider both (Shilpa 
and Murthy  2011 ). Since the emphasis of our work is on examining psychological interventions to 
increase well-being from Indian psychology, and the interventions described in connection with 
the  gunas  are more numerous and psychological in nature, we chose to focus on the  gunas. 
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complementing each other. In relation to gross matter, the function of  sattva  is 
described to be maintenance,  rajas  is the principle of activity and  tamas  provides 
the substance of nature and is the cause of destruction or decomposition. In the 
context of the psyche (= subtle matter)  sattva  provides for intellectual clarity, 
refl ective discernment (Larson and Bhattacharya  1987 ) and serves well-being 
(Deussen and Strauss  1906 ). When the psyche is governed by  sattva  the light of the 
soul is refl ected in it, thus  sattva  is described as pure or illuminating.  Rajas  provides 
the capacity for change and spontaneous desire (Larson and Bhattacharya  1987 ), 
desire being its essence (Ganguli  2005 ) and  tamas  is the basis for continually 
perceiving the surrounding world (Larson and Bhattacharya  1987 ). In general, a 
dominance of  sattva  is said to lead to balance and stability; a dominance of  rajas  to 
change, activity and imbalance and a dominance of  tamas  to inertia and dullness 
(Frawley  1997 ). A relative dominance of  rajas  and  tamas  is seen as a cause for 
dysfunctional conditions (Balodhi  2005 ; Kapur  2008 ). A psyche which is pen-
etrated by the energy of the soul to a great extent is  sattvic , or calm and balanced. 
The energy of the soul penetrates the psyche less, if it is overly passionate, and 
active (=  rajasic ), and even less if it is dull, confused and dejected (=  tamasic ). Of 
the three,  tamas  is the least favorable dominant  guna, rajas  is the intermediate  guna  
and most favourable is  sattva  (Deussen and Strauss  1906 ;  Manu-Samhita  as quoted 
in Knapp  2010 ; Prabhupada  1987a ; Tagare  1976a ). 

 According to this concept, well-being is dependent on the extent of  sattva guna  
that is dominant in the experience and behavior of a person. Being reminded of the 
axiom that the  gunas  depend on each other and never act separately, this does not 
mean that in order to increase well-being  rajas  and  tamas  should be totally nullifi ed, 
as this is not possible. People are infl uenced by all the  gunas  and will show charac-
teristics of all three (Kaur and Sinha  1992 ), or as Mohan and Sandhu ( 1986 , p. 49) 
put it “Every person is a triad.”  Rajas  and  tamas  have their roles to play,  rajas  as a 
force energizing action and  tamas  as a state of exhaustion, signalizing the need 
for rest and inactivity. In the context of increasing well-being the goal lies in 
strengthening  sattva  so that it becomes predominant. Predominant  sattva  not only 
enhances well-being, but also strengthens the individual’s invulnerability to disorders 
(Kapur  2008 ). Although  sattva  is not simply a balance between  rajas  and  tamas,  
one of its functions is to harmonize and balance these two  gunas  so that their energy 
can be used as necessary (Braud  2008 ) .  

 The concept of  tri-guna  is said to be a concept of human traits  and  states 
(Paranjpe and Rao  2008 ; Sitamma  2005 ). This is not uncommon: mindfulness, for 
example, can also be viewed as state or trait (Prazak et al.  2012 ). Both personality 
and psychological states are explained through the dominating  guna(s).  The proportions 
of  sattva, rajas  and  tamas  present in the psyche are said to change continuously 
depending on outer circumstances like time and place, but also inner circumstances 
like thoughts (Bhardwaj  2003 ). This may seem contradictory, if a personality trait is 
defi ned as a  lasting  attribute in which people differ (Asendorpf  2004 ). However, as 
Fisseni ( 2003 ) points out, in the concept of personality it is assumed that different 
traits, processes, states and actions of a person form a  relatively constant but 
dynamic  whole. So, one could interpret the trait-proportion of the  tri-guna  concept 

M. Puta and P. Sedlmeier



323

to be the “relatively constant” and the state-proportion to be the “dynamic” part of 
the whole. The relatively constant combination of  gunas  accounts for the different 
personality types described in Ayurveda. The state-proportions form the “dynamic” 
part of the whole, meaning that a particular combination of the  gunas  will be 
relatively constant in an individual within which there is continuous change. 
The  Mahabharata  (Deussen and Strauss  1906 ), for example, describes various 
qualities of the respective  gunas  to  emerge occasionally . The focus of this paper lies 
on the changeable aspects of the  gunas  in a person. This calls for a detailed descrip-
tion of the functioning of the  gunas  in different aspects of the psyche, in which 
changes can be observed (see next paragraph). The dynamic change of the  gunas  
is well described in Goswami and Adhikari ( 1988c , p. 10): “A good person is 
sometimes torn by passion, and a passionate person sometimes wants to give up 
everything and rest. An ignorant person may sometimes become disgusted with 
his depraved life, and a passionate person may sometimes indulge in bad habits in 
the mode of ignorance.” 

 Interestingly, Kumar ( 2007 ) compares the  guna  concept to a compass leading 
the way to wholesome living. No matter “where” one is, the “ guna  compass” sets the 
example of a  sattvic  lifestyle and can thereby guide a person through crises or despair 
into the direction of well-being and harmony. In the same line Theodor ( 2010 ) 
portrays the  gunas  as three different “universal paths” on which people choose to 
travel. It is this understanding of the  gunas  being relevant to different life- styles, 
which is crucial to health psychology. Of course the  tri-guna  concept can be used to 
assess personality types and make predictions of behavior according to the type, 
but Kumar ( 2007 ) and Theodor ( 2010 ) argue that the  tri-guna  concept provides for 
much more. It describes life-styles, motives and behavior people choose and the 
results they attain by following them. Most importantly, it can help to improve well-
being by depicting a life-style which leads to well-being, the  sattvic  life. The path 
of  sattva  may seem somewhat boring at the beginning, as Theodor describes, but 
will eventually lead to well-being. This reminds one/us of endeavors for a healthy 
life-style which are not attractive in the short-term, but will gradually lead to 
increased health and well-being in the long-term. The path of  rajas  fi rst appears 
attractive but in the long-term it only leads to exhaustion and distress. And the path 
of  tamas  is a path of carelessness which ultimately results in self- destruction. 
Clearly, life-styles governed by the infl uences of  rajas  and  tamas  refer to unhealthy 
living which are at fi rst comfortable or exciting but eventually lead to a ruined health 
and decreased well-being. Also Murthy and Kumar ( 2007 ) propose that the core 
traits of each  guna  are related to the results of  sattvic, rajasic  or  tamasic  actions – 
as the experiences of purity (well-being), suffering or ignorance respectively. This 
understanding puts more emphasis on choices and life-styles than on traits. 

 In summary, relevant keys to the construct defi nition of the  tri-guna  concept 
are the axioms that: (a) matter (including the psyche) constantly changes and this 
process of transformation has three constituents, (b) these three constituents act 
together and depend on each other, (c) the constituents struggle for dominance and 
when one (or two) become(s) dominant the infl uence of the other(s) decreases, 
and (d) there is no state in which one of them is completely absent. 
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 The scriptural sources of Indian psychology give detailed descriptions of the 
infl uence of the dominance of a particular  guna  on the psyche, and also depict how 
 sattva  can be strengthened, so that it becomes the dominating  guna . Thus, these 
descriptions give the necessary details to diagnose the manifestation of the  gunas  
and to intervene so that well-being can be increased. In the following paragraph 
these symptoms of the manifestation of the different  gunas  are addressed in detail, in 
order to provide a working model for the empirical investigation of the  guna- 
concept . It is of crucial importance for us to make the model we will work with 
transparent, so that it can become open to scrutiny. It is an attempt to provide a 
comprehensive description of the  guna -concept that integrates many of the partial 
descriptions which are the basis of work in this fi eld at present. Some of the components 
of the model have been tested empirically and these results will also be discussed in 
the following.   

    The Infl uence of the Gunas on Cognition, Emotion, 
Motivation and Other Variables 

 Although the  gunas  manifest in many aspects of human behavior and experience, 
their long-term effects (especially the effect of the dominant  guna ) are often summed 
up by one main term for each  guna  according to different authors. The different 
long-term manifestations of  sattva  are summarized by the terms pleasure, satisfaction 
and joy; the variety of  rajas  is summarized by the terms suffering, frustration and 
pain and the manifestations of  tamas  are summarized as bewilderment, indifference 
and oppression. Although dominant  rajas  and  tamas  can cause short-term positive 
effects, these one-word-summaries of the  gunas  only capture the negative effects 
because the focus lies on the long-term effects.  Rajas  and  tamas  also have necessary 
and benefi cial effects (e.g. facilitating action ( rajas ) and rest ( tamas )) in combination 
with dominant  sattva  (as discussed above, the  gunas  work together). The detrimen-
tal effects of excessive  rajas  and  tamas  are nullifi ed when  sattva  is strengthened. 
In the traditional literature there are only a few hints of the positive functions of 
 rajas  and  tamas  when they are subdominant. 

 Again, it is evident that the effects of dominant  sattva  are most favorable for 
well-being and the question arises, how  sattva  can be increased to augment well- 
being. In order to answer this question it is necessary to know the detailed manifes-
tations of the  gunas  in the psyche and other relevant variables. Such a description 
and classifi cation can help in two ways: (a) to develop a comprehensive scale to 
diagnose the predominance of the  gunas  and (b) to set goals for interventions that 
further  sattvic  qualities and behavior. What follows in the next section of this chapter 
are descriptions of the indicators for the respective  gunas.  

 Westhoff et al. ( 2007 )  behavioral equation  was used as a foundation to structure 
the many aspects of human experience and behavior in which the  gunas  are mani-
fested. Originally, the behavioral equation was developed in order to structure job 
demands that are important for assessing occupational aptitude. The equation states 
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that human behavior is a function of a variety of factors and their interactions ( I ), 
and summarizes these factors into six groups. It provides a useful tool for systematiz-
ing the factors that are important for the prediction, explanation and modifi cation 
of individual behavior also outside of the occupational context. The equation is: 
 behavior = fI (cognitive, emotional, motivational and social variables, variables of 
the organism and the environment) . Westhoff ( 2005 ) comprehensively describes the 
constructs belonging to these groups of factors which have proven to be of value in 
the context of assessing occupational aptitude. This description was used as a foun-
dation for structuring the different factors relevant to the  tri-guna  concept, however 
due to the different context, some factors were added (e.g. “way of dealing with 
success and/or failure”), while for a few factors relevant in the occupational context 
no scriptural descriptions for the manifestation of the  gunas  were found (e.g. “way 
of dealing with emotional challenges” or “artistic talent”). 

 The indicators of the respective  guna  were taken from traditional Indian texts, as 
they should present the concept closest to the original formulation. Because  Sankhya  
is one of the oldest in classical Indian philosophical systems, some of its basic ideas 
can also be found in other philosophies. This applies especially to the  guna -concept. 
To increase the search domain, we also searched through texts that are not purely 
 Sankhyan  but that have picked up on the  guna- concept and integrated it into 
their philosophy. Information given in purports to the texts was also added to the 
compilation. Inconsistent information that was given in the different texts was 
treated equally and added to the compilation. (The working-model character of our 
compilation once again becomes evident here.) Scriptures taken into consideration 
are the  Maitri-Upanishad  (Hume  1962 , as quoted by Suneetha and Srikrishna 
 2009 ),  Maitrayana-Upanishad  (Michel  2006 ), the  Caraka Samhita  (Sharma  1994 ) 
and other texts on  Ayurveda  (Buhrman  1997 ,  1998 ,  2005 ; Frawley  1997 ; Frawley 
and Summerfi eld Kozak  2001 ; Ranade  1994 ; Verma  1997 ), the  Yoga Sutras  (Bryant 
 2009 ), the  Bhagavad-gita  (Bhanu Swami  2003 ; Maheshwar  1978 ; Prabhupada 
 1989 ; Theodor  2010 ), which is part of the  Mahabharata,  the  Mahabharata  itself 
(Deussen and Strauss  1906 ; Ganguli  2005 ) ,  the  Sankhya Karika  (Colebrooke and 
Wilson  1837 ; Ganganatha  1896 ) and other scriptures on  Sankhya  (summarized by 
Larson and Bhattacharya  1987 ), and the  Bhagavata Purana  (Goswami and Adhikari 
 1988a ,  b ,  c ; Prabhupada  1987a ,  b ,  c ,  d ,  e ; Tagare  1976a ,  b ,  1978 ). Some details from 
two modern descriptions of  guna  indicators (Gupta  1977 , as quoted by Mohan and 
Sandhu  1986 ; Kumar  2007 ) were also added. However, information from these 
two recent attempts, not only to explain the  guna  concept but also to fi nd indicators 
of the  gunas  in contemporary society inconsistent with or totally different from the 
traditional interpretations, was not added. 

 When reading the indicators listed in the following tables, it might seem that 
each scripture proposes different indicators for the respective  guna  for a specifi c 
variable. However, this is not the case; there is a great overlap in the information 
given by the different texts. In order to avoid redundancy in the tables, these common 
indicators were not mentioned more than once. Furthermore, the profi les might 
look like extreme descriptions of people that rarely exist. And in fact – they are 
rare, as in any case for the extremes of any quality. The difference of the infl uence 
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of the three  gunas  will not be as grave in most people, as portrayed below. This 
characterization of the extremes is only for the purpose of singling out the specifi c 
indicators of the respective  gunas . Moreover, it might be surprising that the 
 Mahabharata  (Deussen and Strauss  1906 ) repeatedly describes symptoms of  sattva  
as being “aimless”, as for instance “aimless cognition” or “aimless cult”, or that it 
describes “inactivity” to be a quality of  sattva . It does not fi t into the other details of 
the concept to assume a person with dominant  sattva  would act aimlessly. However, 
this translation can be understood to indicate goal-oriented action without a desire 
for the fruits of the activity. Such activity is considered “aimless”, “disinterested 
action” or “inactivity” in the Vedic worldview as it does not create karma (reactions 
to actions) (see Theodor  2010 , p. 51 for further details). 

    Cognitive Variables 

 Before considering the manifestations of the  gunas  in different cognitive variables 
(Table  1 ), it is important to note that what is understood as “knowledge” in  Sankhya  
is not the same as the western understanding of knowledge. In  Sankhya, vidya  
(knowledge) mainly refers to (direct or intuitive) knowledge of reality, that is, of the 
difference between matter and spirit – recall that body and mind are seen as matter 
and the soul as spirit. Thereafter, a person with this kind of knowledge discriminates 
between these two and a person devoid of this knowledge does not, or rather mistakes 
the non-self (body & mind) as the self, ignoring the real nature of the self as the 
spirit soul (Palsane et al.  2002 ).

   What follows in the next three paragraphs is a summary of the cognitive 
characteristics according to the respective  guna  and relevant empirical fi ndings 
connected to these theoretical assumptions. 

 When  sattva  is the dominating  guna  the organs involved in perception are 
expected to be quiescent and receptive, allowing for accurate perception. People 
with dominant  sattva  are intrinsically motivated to learn and have a good memory. 
They have a concept of the difference between the temporary body and the eternal 
spirit soul. They see the eternal spirit in others and live with a feeling of relatedness 
to others on the spiritual level. When  sattva  dominates, thinking is rational and 
calm, and the individual appraises his or her perception realistically. Furthermore, 
the individual has a high self-effi cacy and broods and worries seldom. People with 
dominant  sattva  have a high stress tolerance, as they think positively and are able to 
perceive surroundings, own emotions, thoughts and behavior without expecting 
them to be different, or wanting to change or control them. With predominating 
 sattva  a person gives attention to his or her inner world of spirituality, emotions 
and thoughts. Furthermore, a person with dominating  sattva  is more likely to be 
above average in intelligence. Concerning “creativity” Kumar ( 2007 ) proposes that it 
is energized by  sattva  while Bryant ( 2009 ) attributes it to  rajas . A person with 
prevailing  sattva  has an effi cient working style. He or she considers the consequences 
of his or her actions and keeps up the enthusiasm until a task is completed. 
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 Some of these descriptions have been confi rmed empirically. Sitamma ( 2005 ) 
reports that studies have found that  sattva  correlates positively with intelligence, 
short-term memory and concentration, and negatively with neuroticism. In 2003 J. A. 
Hopkins investigated correlations between the fi ve factors of the NEO-PI-R and the 
 gunas  measured with the Vedic Personality Inventory (Wolf  1998 ). The manuscript 
has not been published yet but since the results are of high relevance we will 
consider them. These results confi rm the negative correlation between  sattva  and 
neuroticism ( r  = −.41,  p  < .001). Furthermore,  sattva  correlated with openness to 
experience ( r  = .23,  p  < .01). Kaur and Sinha ( 1992 ) found correlations between 
 sattva  and personal effectiveness ( r  = .24,  p  < .01) and self-actualizing behavior 
( r  = .31,  p  < .01). Daftuar and Anjuli ( 1997 ) demonstrated that  sattva  does not correlate 
with occupational stress. Furthermore,  sattva  correlated negatively with the 
subscales attention problems ( r  = −.23,  p  > .05) and thought problems ( r  = −.2, 
 p  > .05) of the Adult Self Report (Archana Das and Venu Gopal  2009 ). Other consis-
tent correlations (Hopkins) are correlations with subscales of the NEO-PI-R which 
indicate that  sattvic  people appreciate art and beauty ( r  = .43,  p  < .001), are intellectually 
curious ( r  = .42,  p  < .001), believe in their effi cacy ( r  = .52,  p  < .001), are personally 
organized ( r  = .41,  p  < .001), think before speaking or acting ( r  = .31,  p  < .01) and are 
generally not very vulnerable to stress ( r  = −.74,  p  < .001). Contrary to what might 
be expected for  sattva  Hopkins found neither a signifi cant correlation between 
 sattva  and the subscale measuring openness to emotions and feelings, nor between 
 sattva  and the subscale measuring openness to rethinking one’s values. 

 The organs involved in perception of a person with predominating  rajas  are 
strained to the full limit and over agitated, making it impossible to perceive subtleties. 
The memory is mediocre, or fl uctuates. A person with prevailing  rajas  has no concept 
of a spiritual commonality of all beings, and rather only conceives of differences 
and commonalities on the basis of material characteristics. When  rajas  dominates, 
thoughts are uncontrollable and rotate around worries. Immediately associated to 
perception are thoughts of how to change reality, which leads to a low stress- tolerance. 
Persons with dominant  rajas  have diffi culty concentrating, are averagely intelligent 
and give little conscious attention to spirituality, emotions and thoughts. 

 According to studies Sitamma ( 2005 ) refers to,  rajas  correlates negatively 
with self-actualization. An inconsistent result is that  rajas  did not correlate with 
occupational stress in one study (Daftuar and Anjuli  1997 ). Hopkins found a 
negative correlation between  rajas  and openness to experience ( r  = −.28,  p  < .001) 
and Archana Das and Venu Gopal ( 2009 ) report a correlation between  rajas  and 
attention problems ( r  = .2,  p  > .05). 

 If  tamas  prevails perception is said to become inaccurate, as will be the case after 
the consumption of alcohol or other drugs. The memory of people with dominant 
 tamas  is defective. They are not interested in the truth and rarely question or correct 
their concepts. When  tamas  is predominant an individual has diffi culties in under-
standing circumstances and facts. Thoughts focus on negative consequences, and 
the individual ignores his or her problems instead of trying to solve them. He or she 
has diffi culties concentrating, rarely gives attention to spirituality, emotions and 
thoughts and is most likely to be of under-average intelligence. 

The Concept of Tri-Guna: A Working Model
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 Sitamma ( 2005 ) reports studies that found negative correlations between  tamas  
and short-term memory, intelligence, concentration and positive correlations 
between  tamas  and psychoticism, neuroticism and self-actualization. Also Stempel 
et al. ( 2006 ) found a correlation between  tamas  and psychoticism ( r  = .3,  p <  .05). 
Kaur and Sinha ( 1992 ) found negative correlations between  tamas  and personal 
effectiveness ( r  = −.12,  p  < .05) and self-actualizing behavior ( r  = −.21,  p  < .01). In 
Daftuar and Anjuli’s study ( 1997 ) dominant  tamas  correlated very highly with 
occupational stress ( r  = .97,  p  < .01). Furthermore,  tamas  seems to correlate positively 
with the subscales thought problems ( r  = .26,  p <  .01; Archana Das and Venu Gopal 
 2009 ) and attention problems ( r  = .64,  p <  .01; Archana Das and Venu Gopal  2009 ) 
of the Adult Self Report and negatively with openness to experience ( r  = −.19, 
 p  < .05; Hopkins). Contrary to the theoretical assumptions, Hopkins found no signifi cant 
negative correlation between  tamas  and the subscale of the NEO-PI-R measuring 
openness to rethinking one’s values. 

 Correlations between different relevant NEO-PI-R subscales and  rajas  and 
 tamas  respectively were very similar in Hopkins’ study. Probably this is because 
the factors  rajas  and  tamas  correlate positively in the Vedic Personality Inventory 
(Wolf  1998 ) which was used in this study. Both  rajas  and  tamas  correlated 
negatively with the tendency to appreciate art and beauty ( rajas: r  = −.3,  p  < .01; 
 tamas: r  = −.4,  p  < .001), to be intellectually curious ( rajas: r  = −.31,  p  < .01;  tamas: 
r  = −.37,  p  < .001), to believe in one’s effi cacy ( rajas: r  = −.35,  p  < .01;  tamas: r  = −.5, 
 p  < .001), to be personally organized ( rajas: r  = −.32,  p  < .01;  tamas: r  = −.36,  p  < .01) and 
to think before speaking or acting ( rajas: r  = −.25,  p  < .05;  tamas: r  = −.27,  p  < .05). 
Both  rajas  and  tamas  correlated positively with a vulnerability to stress ( rajas: 
r  = .52,  p  < .001;  tamas: r  = .71,  p  < .001).  

    Emotional Variables 

 The following table (Table  2 ) lists the symptoms of dominating  sattva, rajas  and 
 tamas  in emotional variables. Although it also has cognitive components, the variable 
“satisfaction and happiness” is discussed together with the other emotional 
variables. For the emotional variables there is a considerable overlap between the 
symptoms of  rajas  and  tamas , for example anger, fear, despondence, grief and 
capriciousness are symptoms of  rajas  and  tamas . However, whereas  rajas  may lead 
to some kind of pleasure or love,  tamas  is not said to lead to any positive emotions. 
Furthermore, the negative emotions are generally described in more severe terms 
when listed as symptoms of  tamas . Hopkins’ study shows some empirical evidence 
for this: positive correlations between the neuroticism subscales and  rajas  and 
 tamas  respectively were strongest for  tamas .

   There is also a slight overlap between  sattva  and  rajas  for emotions such as love 
and pleasure. However, the love experienced by persons infl uenced by  sattva  is more 
global, as it rests on a vision of seeing one reality in all beings (Theodor  2010 ). 
 Rajasic  love is based on distinguishing between beings on the basis of material 
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characteristics (Theodor  2010 ). This leads to liking and disliking. Also, the positive 
 rajasic  emotions (e.g. love, affection) are directed to worldly objects (Ganguli 
 2005 ). In general the overlaps between  sattva  and  rajas,  and  rajas  and  tamas  
support the assumption that in some ways  rajas  is the intermediate  guna  between 
 sattva  and  tamas.  

 To sum up, when  sattva  dominates, a person experiences a variety of positive 
emotions like happiness, joy and love. A person with dominant  sattva  is said to be 
emotionally stable and to express emotions adequately.  Sattvic  persons are satisfi ed 
with their life, and rarely lament.  Sattvic  happiness is steady and independent 
from external circumstances, as it comes from the tranquility of the psyche which 
allows the energy of the soul to unfold itself. 

 There is empirical evidence for the connection between  sattva  and positive 
emotions:  sattva  was found to correlate positively with the extraversion subscale 
“positive emotions” of the NEO-PI-R ( r  = .56,  p  < .001; Hopkins).  Sattva  also 
correlated negatively with the subscales “anxiety” ( r  = −.6,  p  < .001), “angry hostility” 
( r  = −.69,  p  < .001) and “depression” ( r  = −.75,  p  < .001). Stempel et al. ( 2006 ) found 
that  sattva  correlated negatively with the subscale measuring phobic anxiety 
( r  = −.44,  p  < .01). Inconsistently with the theoretical assumptions,  sattva  did not 
correlate with job satisfaction (Sharma  1999 ). Sharma argues this could be because 
of the emphasis on material benefi ts in the working world, instead of facilitating 
self- actualization, which should be a priority for persons with dominant  sattva.  
Khema et al. ( 2011 ) found positive correlations between  sattva  and emotional 
intelligence (pre:  r  = .25,  p  < .01, post:  r  = .34,  p  < .001). 

 When  rajas  dominates, the individual experiences mainly negative emotions 
and seldom some joy and pleasure. Characteristic for  rajas  are frustration, dissatis-
faction and restlessness stemming from unfulfi lled desires. Also, the person is 
emotionally unstable and expresses his or her emotions in an exaggerated manner. 
Persons with dominant  rajas  enjoy pleasure which disappoints them in the long 
term. Consistent with these descriptions is that Sharma ( 1999 ) found that  rajas  
correlates negatively with job satisfaction ( r  = −.29,  p  < .05) and Hopkins reports a 
positive correlation with neuroticism ( r  = .58,  p  < .001).  Rajas  correlated with anxiety 
( r  = .29,  p <  .05) in Stempel et al.’s study ( 2006 ) and the Adult Self Report subscale 
anxious/depressed ( r  = .2,  p  > .05) in Archana Das and Venu Gopal’s ( 2009 ) study. 

 When  tamas  dominates, a person is described to experience negative emotions 
like despair, depression and timidity. Like for  rajas  a person with dominating  tamas  
is said to be emotionally instable.  Tamasic  persons are happiest when they do not 
have to do anything constructive, and mostly they are unhappy and lament a lot. 
Inconsistent with this is that  tamas  did not correlate negatively with job satisfaction 
in Sharma’s study ( 1999 ). Like  rajas,  also  tamas  correlated positively with neu-
roticism ( r  = .72,  p  < .001) in Hopkins’ study. Khema et al. ( 2011 ) report negative 
correlations between  tamas  and emotional intelligence (pre:  r  = −.28,  p  < .01, post: 
 r  = −.24,  p  < .05). Additionally,  tamas  correlated positively with the subscales 
measuring depression ( r  = .31,  p <  .05), anxiety ( r  = .43,  p <  .01) and phobic anxiety 
( r  = .33,  p <  .05) of the Brief Symptom Inventory (Stempel et al.  2006 ). Archana Das 
and Venu Gopal ( 2009 ) found correlations between  tamas  and the Adult Self Report 
subscale measuring anxiousness/depression ( r  = .49,  p <  .01). 
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 For both  rajas  and  tamas  Hopkins found correlations with NEO-PI-R subscales 
relevant to emotional variables.  Rajas  and  tamas  correlated positively with the 
subscales “anxiety” ( rajas: r  = .32,  p  < .01;  tamas: r  = .65,  p  < .001), “angry hostility” 
( rajas: r  = .55,  p  < .001;  tamas: r  = .59,  p  < .001) and “depression” ( rajas: r  = .44, 
 p  < .001;  tamas: r  = .77,  p  < .001) and negatively with the subscale “positive emotions” 
( rajas: r  = −.33,  p  < .01;  tamas: r  = −.59,  p  < .001).  

    Motivational Variables 

 The next table (Table  3 ) lists the infl uence of the  gunas  on motivational variables. The 
variable “spirituality” is discussed together with the other motivational variables, 
although it also has other components. In short, persons with dominant  sattva  are 
motivated by duty, persons with dominant  rajas  are motivated by desires for personal 
gain and persons with dominant  tamas  are characterized by a lack of motivation.

   In summary, people with dominant  sattva  are said to have a strong motive to fulfi ll 
their duties in society. They do not harbor ulterior motives when helping others. 
Also, they can easily coordinate sub-functions of the psyche (emotion, cognition etc.) 
to attain their goals, in other words they are disciplined and determined. Another 
feature of a  sattvic  person is that he or she has few (or no) material desires or goals, 
and lives according to moral principles.  Sattvic  people are spiritually inclined and 
if they worship God they do so only for spiritual reasons and not in order to fulfi ll 
material desires. A person with prevailing  sattva  tends to make wise choices, harbors 
few or no doubts, and is able to stay enthusiastic independently from success or 
failure. He or she strives for a balance between activity and regeneration. 

 Correlations (Hopkins) between  sattva  and the NEO-PI-R subscale “self- discipline” 
( r  = .6,  p  < .001) and “impulsiveness” ( r  = −.58,  p  < .001) confi rm the assumption 
between  sattva  and self-discipline. The balanced use of energy of a person with 
dominant  sattva  may enable them to be more active than  rajasic  and  tamasic  
persons: Hopkins’ study shows that  sattva  correlated positively ( r  = .28,  p  < .05) 
with the “activity” extraversion subscale of the NEO-PI-R, whereas the correlation 
was negative for  tamas  ( r  = −.29,  p  < .05) and not signifi cant for  rajas . Also,  sattva  
correlated with the scale conscientiousness ( r  = .53,  p  < .001). Daftuar and Anjuli 
( 1997 ) found a correlation between  sattva  and organizational commitment ( r  = .53, 
 p  < .05). Another consistent result is that persons who regularly recite the  Bhagavad-
gita , which focuses on spiritual topics, have signifi cantly higher scores on  sattva  
than persons who do not recite the  Gita  (Anjana and Raju  2001 ). This is further 
confi rmed by a correlation between  sattva  and Underwood and Teresi’s ( 2002 ) 
Daily Spiritual Experience Scale ( r  = .41,  p  < .01; Stempel et al.  2006 ). Also Bhal 
and Debnath ( 2006 ) report a positive relationship between  sattva  and spirituality 
( r  = .34,  p  < .01) measured with the scale developed by MacDonald ( 2000 ); however, 
 sattva  did not correlate signifi cantly with all subscales. Additionally, Bhal and 
Debnath ( 2006 ) found a positive relationship between  sattva  and an idealistic 
ethical orientation ( r  = .26,  p  < .01). 
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 A person with prevailing  rajas  is said to be mainly motivated to fulfi ll his or her 
personal desires and to attain prestige and power. Due to strong hankerings he or she 
sometimes has diffi culties keeping up his or her determination and discipline. 
 Rajasic  people have strong desires for material pleasure and in its pursue; they 
have diffi culties acting according to moral principles and will neglect them if they 
compromise their enjoyment. They want to be wealthy and famous. If they dedicate 
themselves to spirituality or religion they do so in order to attain material benefi ts 
from it. They are rash in decision-making and often have doubts.  Rajasic  people 
are overly active and do not consider a moderate use of their energy. 

 Hopkins reports a negative correlation between  rajas  and conscientiousness 
( r  = −.3,  p  < .001). Anjana and Raju’s ( 2001 ) comparison shows that non-reciters of 
the  Bhagavad-gita  have higher scores on  rajas  than  Bhagavad-gita  reciters, indicating 
that persons with  rajas  are not particularly interested in spirituality. Stempel et al. 
( 2006 ) report similar fi ndings:  rajas  correlated negatively with daily spiritual 
experiences ( r  = −.41,  p  < .01). Bhal and Debnath ( 2006 ) found no signifi cant 
correlation between  rajas  and spirituality. Elankumaran ( 2004 ) compared the 
amount of job involvement of persons with dominant  sattva, rajas  or  tamas  and 
found that persons with dominant  sattva  and  rajas  had a signifi cantly higher level of 
job involvement than persons with dominant  tamas . 

 People with dominant  tamas  are expected to have diffi culties motivating 
themselves for constructive activities. If  tamas  is very strong they will consciously 
harm others. Although their life-style does not benefi t them they leave things as they 
are. Dominant  tamas  leads to a lack in self-control, high expectations and strong 
desires.  Tamasic  people do not care for ethics and are generally not interested 
in spirituality. They are indecisive and do not think of the consequences of their 
decisions. Concerning their level of activity  tamasic  persons are lazy and have a 
strong lack of energy and enthusiasm. 

 As for  rajas , empirical results hint at the spiritual indifference of persons with 
dominant  tamas:  non-reciters of the  Bhagavad-gita  have higher scores on  tamas  
than  Bhagavad-gita  reciters (Anjana and Raju  2001 ) and  tamas  correlates 
negatively with daily spiritual experiences ( r  = −.46,  p  < .01; Stempel et al.  2006 ). 
In addition, Bhal and Debnath ( 2006 ) found a negative correlation between  tamas  
and an idealistic ethical orientation ( r  = −.25,  p  < .01). Hopkins reports a negative 
correlation between  tamas  and conscientiousness ( r  = −.58,  p  < .001). Both  rajas  and 
 tamas  correlated negatively with the NEO-PI-R subscale “self-discipline” ( rajas: 
r  = −.42,  p  < .001;  tamas: r  = −.57,  p  < .001) and positively with the subscale “impul-
siveness” ( rajas: r  = .35,  p  < .01;  tamas: r  = .6,  p  < .001), although both correlations 
are stronger for  tamas .  

    Social Variables 

 What follows is a list of how the  gunas  manifest in social variables (Table  4 ). What remains 
inconclusive here is that the  Mahabharata  (Deussen and Strauss  1906 ; Ganguli  2005 ) 
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lists pride as an indicator for all three  gunas  and doesn’t offer any further explanation; 
therefore the reasons for this remain unclear .  It is reasonable to assume that, according 
to this source, the pride will differ in its quality, but how it differs is not addressed.

   All in all, people with dominant  sattva  are expected to have an unperturbed, 
realistic view of themselves. They are said to be complex free, humble, confi dent 
and not self-absorbed. They have a well-meaning attitude toward others, which 
shows itself in straight-forwardness, kindness, generosity and affection.  Sattvic  
people feel committed to laws and conventions and react with shame if they do 
something which contradicts laws or their ideals. They are dedicated to their duties 
and experience support from others. 

 Sharma ( 1999 ) examined the relation between self-concept and the  gunas  and 
found that  sattva  correlated with a positive view of oneself ( r  = .56,  p  < .01). Stempel 
et al. ( 2006 ) report a negative correlation between  sattva  and feelings of personal 
inferiority and inadequacy ( r  = −.29,  p <  .05).  Sattvic  people’s kind attitude towards 
others is supported by a positive correlation between  sattva  and agreeableness 
( r  = .49,  p  < .001; Hopkins) and the extraversion subscale “warmth” of the NEO-
PI- R ( r  = .51,  p  < .001; Hopkins), which measures friendliness towards and interest 
in others. Further NEO-PI-R subscale correlations (Hopkins) indicate that  sattvic  
people are not socially anxious ( r  = −.56,  p  < .001), are dutiful ( r  = .59,  p  < .001), 
assertive ( r  = .36,  p  < .01), concerned for others’ welfare ( r  = .59,  p  < .001), tender 
minded toward others ( r  = .42,  p  < .001), compliant ( r  = .33,  p  < .01), straightforward 
( r  = .46,  p  < .001); and that they believe in the sincerity of others ( r  = .65,  p  < .001). In 
Archana Das and Venu Gopal ( 2009 )  sattva  correlated negatively with the subscales 
rule-breaking ( r  = −.33,  p  > .05) and aggressive behavior ( r  = −.19,  p  > .05) of the 
Adult Self Report. Kaur and Sinha ( 1992 ) found that  sattva  correlates with a higher 
leader-member exchange score (r = .14, p < .05), which indicates the closeness of 
the relationship between an employee and supervisor. Furthermore, they found a 
positive correlation between  sattva  and an orientation towards the protestant work 
ethic ( r  = .21,  p  < .01). Sitamma ( 2005 ) summarizes that  sattva  correlates positively 
with introversion and negatively with extraversion. Confl icting with this,  sattva  
correlated positively with extraversion ( r  = .23,  p  < .01) in Hopkins’ study. 

 When  rajas  dominates, people are said to be proud and arrogant. They may sup-
port others, if it contributes to their goals; otherwise they are critical and harsh 
toward others. They have friends, but only as long as they can benefi t materially 
from the relationship.  Rajasic  people do not feel very committed to laws and con-
ventions and are not ashamed if they break them. They try to avoid unpleasant 
experiences and become neglectful in performing their duties if that would require 
undergoing personal discomfort. In Sharma’s study  rajas  was also correlated with a 
positive view of oneself ( r  = .45,  p  < .01). Hopkins reports a negative correlation 
between  rajas  and the NEO-PI-R subscale “modesty” ( r  = −.25,  p  < .05).  Rajas  
correlated with intrusive behavior ( r  = .21,  p  > .05) in Archana Das and Venu Gopal 
( 2009 ). Again, there are confl icting results concerning extraversion: According to 
Sitamma’s ( 2005 ) summary,  rajas  correlates positively with extraversion. Hopkins, 
however, found that  rajas  correlates negatively with extraversion ( r  = −.24,  p  < .01) 
and agreeableness ( r  = −.5,  p  < .001). 
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 A person with dominant  tamas  is also described as proud and boastful, but to a 
greater degree than the  rajasic  person.  Tamasic  persons lie about their accomplish-
ments to receive honor. They are insensitive and cruel and do not consider if 
their behavior injures others. Like people with dominant  rajas  they violate laws and 
conventions and are not ashamed of it. They have a strong dislike for performing 
their duties because they are rather inactive. This is supported by the negative 
correlation between  tamas  and an orientation towards protestant work ethic ( r  = −.2, 
 p  < .01) reported by Kaur and Sinha ( 1992 ). Hopkins reports negative correlations 
between  tamas  and extraversion ( r  = −.37,  p  < .001) and agreeableness ( r  = −.46, 
 p  < .001) and the NEO-PI-R subscale “assertiveness” ( r  = −.42,  p  < .001). Archana 
Das and Venu Gopal ( 2009 ) found correlations between  tamas  and the Adult Self 
Report subscales withdrawn ( r  = .41,  p <  .01), aggressive behavior ( r  = .56,  p <  .01), 
rule-breaking ( r  = .56,  p <  .01) and intrusive behavior ( r  = .44,  p <  .01). In addition, 
 tamas  correlated with the Brief Symptom Inventory subscale measuring feelings of 
personal inferiority and inadequacy ( r  = .31,  p <  .05; Stempel et al.  2006 ). 

  Rajas  and  tamas  again had very similar correlations to the subscales of the NEO-
PI- R in this variable group in Hopkins’ study.  Rajasic  and  tamasic  people were more 
socially anxious ( rajas: r  = .36,  p  < .01;  tamas: r  = .55,  p  < .001), less friendly and 
interested in others ( rajas: r  = −.4,  p  < .001;  tamas: r  = −.45,  p  < .001), trusted less 
in the sincerity of others ( rajas: r  = −.55,  p  < .001;  tamas: r  = −.53,  p  < .001), were 
less straightforward ( rajas: r  = −.41,  p  < .01;  tamas: r  = −.36,  p  < .001), less altruistic 
( rajas: r  = −.46,  p  < .001;  tamas: r  = −.52,  p  < .001), less sympathetic toward others 
( rajas: r  = −.37,  p  < .01;  tamas: r  = −.33,  p  < .01) and less dutiful ( rajas: r  = −.51, 
 p  < .001;  tamas: r  = −.47,  p  < .001). 

 This concludes the delineation of the indicators for the  gunas  in the psychological 
factor groups .  Two studies have investigated the relationship between the  gunas  and 
psychological illness in general which confi rm the assumption that  rajas  or  tamas  
are related to psychological illness. Lakshmi Bhai et al. ( 1975 ) compared people 
with a clinically relevant mental disorder to those without a diagnosis and found 
that the former had signifi cantly higher scores on  rajas  and  tamas . Stempel et al. 
( 2006 ) found signifi cant correlations between the global severity index of the Brief 
Symptom Inventory and  rajas  ( r  = .33,  p <  .05) and  tamas  ( r  = .51,  p <  .01) respectively 
(the negative correlation with  sattva  was not signifi cant ( r  = −.25,  p  > .05).  

    Physical Variables 

 In the following table (Table  5 ) the symptoms of the  gunas  in physical variables is 
listed. People with dominant  sattva  are clearly most healthy.

   With regards to variables of the organism strong  sattva  is indicated by acute 
senses, a calm nervous system and a feeling of having a light body. Health or well- 
being is a symptom of  sattva.  When  sattva  dominates in sleep one feels refreshed 
upon awakening. Rani and Rani ( 2009 ) investigated the relationships between 
the  gunas  and physiological measures (heart rate, galvanic skin response, blood 
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pressure and lung functions). They did not fi nd many signifi cant correlations. 
For  sattva  there was a signifi cant negative correlation with diastolic blood pressure 
( r  = −.35,  p <  .05). 

 A person with dominant  rajas  is said to care more for short-term pleasures and 
looks than for health. It is suggested that too much  rajas  leads to various diseases 
like insomnia, heart attacks, auto-immune diseases or cancer. When  rajas  dominates 
in sleep, it becomes restless and upon awakening one feels confused.  Rajas  has been 
found to correlate with systolic ( r  = .41,  p <  .05) and diastolic blood pressure ( r  = .58, 
 p <  .01; Rani and Rani  2009 ). 

  Tamasic  persons are expected to have an infl exible, heavy body and suffer from 
a lack of energy. When  tamas  dominates sleep one feels tired upon awakening. 
Archana Das and Venu Gopal ( 2009 ) report a correlation between  tamas  and somatic 
problems ( r  = .45,  p <  .01). 

 A few researchers investigated gender differences, but the results are inconsistent. 
Uma et al. ( 1971 , as quoted by Sitamma  2005 ) report that women had higher scores 
on  tamas  than men. Mohan and Sandhu ( 1986 ) found that women had signifi cantly 
higher scores on  sattva  and lower scores on  rajas  than men. Marutham ( 1992 , as 
quoted by Sitamma  2005 ) found that on average the dominant  guna  for men was 
 rajas , whereas the average dominant  guna  in women was  sattva.  Stempel et al. 
( 2006 ) and Bhal and Debnath ( 2006 ) found no correlation between any of the  gunas  
and gender. In the sample of Stempel et al. ( 2006 ) age was positively correlated with 
 sattva  ( r  = .41,  p <  .01) and negatively with  rajas  ( r  = −.41,  p <  .01) and  tamas  
( r  = −.46,  p <  .01).  

    Variables of the Environment 

 Table  6  shows variables of the environment according to the infl uences of the 
 gunas  (Westhoff ( 2005 ) also groups the fi nancial situation amongst these vari-
ables). After the lengthy description of the infl uence of the  gunas  on different 
psychological and physical variables, this factor group may be surprising. What 
does the particular strength of each  guna  in a person have to do with the person’s 
environment? As detailed above, the  gunas  are said to be the fundamental com-
ponents of all matter, therefore they not only comprise the psyche but also the 
environment. It is claimed that people with the respective dominating  guna  are 
attracted to be in places where the same  guna  dominates. Therefore, this catego-
rization of different environments where humans reside may be useful indicators 
for the diagnosis of the  gunas .

   To sum up, people with dominant  sattva  like to reside in bright and simple 
surroundings. They are not overly concerned with their possessions and are satisfi ed 
with whatever they can attain without over endeavoring. People with dominant 
 rajas  like to live in the hustle of big cities and accumulate a lot of property. When 
 tamas  prevails, people are attracted to, according to the Indian texts, “casinos and 
brothels”.  
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    Table 6    Living conditions categorized according to the  Gunas    

 Sattva  Rajas  Tamas 

 Environment  Brightness (Deussen and 
Strauss  1906 ) 

 City life (Prabhupada 
 1987d ) 

 Gambling houses 
(Tagare  1978 ) 

 Abundance (Larson and 
Bhattacharya  1987 ) 

 Brothels, drinking 
houses 
(Prabhupada 
 1987d ) 

 Living in the forest (Prabhupada 
 1987d ) 

 Simplicity (Prabhupada  1989 ) 
 Property  “Food” obtained without 

diffi culty (Goswami and 
Adhikari  1988c ) 

 As much as possible 
(Prabhupada  1989 ) 

 Poverty (Larson and 
Bhattacharya  1987 ) 

 Lifestyle doesn’t demand 
much of the natural 
resources, life is about 
being not having (Kumar 
 2007 ) 

 Don’t mind waste, 
excessive demand 
on natural 
resources (Kumar 
 2007 ) 

    Behavior 

 The following table (Table  7 ) lists indicators of the  gunas  for general behavioral 
categories. Speaking in terms of the behavioral equation, this table discusses the 
outcome of the different factor groups, that is, behavior itself. Although “compe-
tences and virtues” could also be grouped with other variables, we chose to list them 
here in order to do justice to the different components that play a role in displaying 
a virtue or competence.

   In general the behavior of a person with dominant  sattva  is described to lead to 
positive results like joy and success. People with prevailing  sattva  have a healthy life-
style and prefer food that increases health.  Sattvic  people are highly virtuous.  Rajas  
energizes actions for worldly purposes with temporary outcomes .  Persons with domi-
nant  rajas  fi nd it diffi cult to care for their health, although they do it partially, and they 
prefer unhealthy food.  Tamasic  people do not care for their health at all; they do not 
exercise and consume too much alcohol and other drugs. They eat unhealthy food that 
is not freshly prepared.  Rajasic  and  tamasic  persons are not particularly virtuous. 

 All in all, the  guna  profi les are mostly coherent in themselves and distinct from 
another. In some cases the difference between the indicators for  rajas  and  tamas  are 
subtle. For example both, people with dominant  rajas  and  tamas,  tend to neglect 
their duties; however they do so for different reasons.  Rajasic  persons neglect their 
duties because they want to avoid discomfort, whereas  tamasic  persons are addi-
tionally overly fond of being inactive. 

 Although there are inconsistencies, all in all, the fi rst empirical fi ndings support 
the  tri-guna  concept: there is a relatively high congruence between theoretical 
assumptions and empirical evidence. Some or all of the inconsistent fi ndings may 
result from the differing and partly suboptimal operationalizations of the  gunas  in 
the different studies .  

The Concept of Tri-Guna: A Working Model
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 After this detailed characterization of the indicators for  sattva, rajas  and  tamas  
respectively, we would like to remind the reader of the context in which we are 
investigating the concept of  tri-guna : how can this contribute to well-being? By now 
it is obvious that according to the  tri-guna  concept, thoughts, feelings and behavior 
are infl uenced by three types of energies. All three are necessary for healthy 
functioning, however to different degrees. If  rajas  and  tamas  get too strong, health 
deteriorates. Thus, in order to increase well-being, it is necessary to fi nd interventions 
which increase  sattva,  and decrease excessive  rajas  and  tamas.  As the different 
correlates of the  gunas  show, there is reason to hypothesize that a relative dominance 
of  sattva  could lead to well-being. Sitamma ( 2005 ) remarks that it is necessary 
to search for methods which will increase  sattva  and to describe the characteristics 
of such interventions. The aim of the next paragraph is to review such possible 
interventions. The classical Indian texts which discuss the  tri-guna  concept mention 
many possible interventions. Knowledge of possible interventions permits testing 
their effectiveness, alone or in packages.   

    Interventions to Increase Sattva Guna 
and Decrease Rajas and Tamas 

 The general mechanism of increasing the infl uence of a particular  guna  is to align 
one’s behavior (whenever possible) with the action modes of this  guna  that are 
listed in detail above .  It is claimed that by cultivating a particular  guna  (internally 
and externally), one causes it to manifest/increase within oneself. In order to 
increase  sattva  means that “One can strengthen the mode of goodness by cultivation 
of those things that are already situated in goodness […]. […] Thus, by choosing 
food, attitudes, work, recreation, etc., strictly in the mode of goodness, one will 
become situated in that mode.” (Goswami and Adhikari  1988c , p. 4). 

 Therefore, the fi rst step in increasing  sattva  would be to acquire knowledge of 
 sattvic  behavior and then try to adjust one’s behavior to this. Or as Theodor ( 2010 , 
p. 10) puts it in his introduction to the  Bhagavad-gita,  “For this purpose, various 
characteristics of the  gunas’  bondage are delineated, and these enable a process of 
self-examination or self-study. Consequently, one is able to change one’s habits for 
the purpose of raising oneself on this ladder of the  gunas .” Theodor uses the word 
“bondage” for the action modes of the  gunas,  since the infl uence of the  gunas  is so 
strong that they force a particular mode of behavior, unless the individual actively 
tries to change his or her life-style. 

 This relatively simple mechanism of increasing the infl uence of  sattva  explains 
why some of the  de scriptions of  sattvic  behavior exactly correspond to  pre scriptions 
for increasing it. For example the process of yoga given by Patanjali recommends 
practicing celibacy and truthfulness for increasing  sattva , whereas the  Bhagavad- 
gita   lists these two qualities when describing the behavior of a  sattvic  person. Another 
example for this principle is that foods mentioned as preferred food of persons with 
dominating  sattva  are the same as foods recommended for a  sattvic  diet. 
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 There are some differences in opinion concerning the question of adopting  sattvic  
behavior as being the best course of action for everyone, or whether they should act 
differently according to their dominating  guna.  For example, the  Bhagavata Purana  
(Tagare  1976b , p. 988) recommends, “He should vanquish  rajas  and  tamas  by 
 sattva , […].” indicating that it is possible to increase  sattva  as a fi rst step for anyone. 
Frawley ( 1997 ), however, suggests that people with dominating  tamas  should fi rst 
increase the infl uence of  rajas  and then go on to develop  sattvic  qualities, while 
people with dominating  rajas  may immediately start to cultivate  sattva.  These 
recommendations can be harmonized by assuming that it is easier for  tamasic  
persons to fi rst develop  rajasic  than  sattvic  traits, although it is not impossible to 
immediately decrease the infl uence of  tamas  by strengthening  sattva . 

 Once  sattva  is the dominant  guna,  or more prominent in an individual, the 
individual will naturally be more inclined to  sattvic  things, thoughts and behavior, 
all of which increase strength, prolong life, and further satisfaction and well-being 
(Maheshwar  1978 ). A  sattvic  lifestyle becomes, so to say, natural and spontaneous 
(Bryant  2009 ). Thus, this development in a way reinforces itself and it becomes 
easier to keep  sattva  prominent. As Bryant ( 2009 , p. 141) describes, “[…], once the 
mind becomes stilled, its  sattvic  nature can manifest, as a result of which the qualities 
of  sattva,  insight and lucidity, also gradually manifest. These qualities, in turn, start 
to pervade all aspects of a practitioner’s life […].” This reminds one of the notion 
in positive psychology that well-being develops in a positive up-ward spiral, one 
positive experience, behavior or trait furthering another. 

 In addition to the information given in the description of  sattvic, rajasic  and 
 tamasic  thinking and behavior (Tables  1 ,  2 ,  3 ,  4 ,  5 ,  6 , and  7 ) one can also fi nd 
specifi c procedures and interventions meant to increase  sattva guna.  What follows 
is a review of possible interventions given in the traditional literature, which could 
be tested empirically with regards to their effectiveness. 

 As a general practice to increase the infl uence of  sattva,  it is recommended to 
practice yoga (Ranade  1994 ). In the  Mahabharata  (Ganguli  2005 , Santi Parva, 
Section CCXVII) it is even stated, “Whatever acts are destructive of Passion [ rajas ] 
and Darkness [ tamas ] constitute yoga in respect of its real character.” suggesting 
that an essential purpose of yoga is to reduce  rajas  and  tamas.  Of course, this is a 
broad domain, as there are many kinds of yoga. For example many of the commen-
tators to the  Yoga Sutras  of Patanjali remark that increasing  sattva  and decreasing 
the infl uence of  rajas  and  tamas  is a goal of Patanjali’s yoga system (Braud  2008 ; 
Bryant  2009 ), and the  Βhagavat Purana  states that  sattva  can be maximized by the 
practice of  bhakti- yoga (Tagare  1976a ). 

 However, increasing  sattva  is not actually the ultimate aim of any yoga process; 
it is mostly considered as an important helpful and intermediate step to attaining the 
ultimate goal (which is different from process to process, ranging from attaining 
liberation by freeing the  purusha  from its misidentifi cation with matter, to addition-
ally developing love of God). As Bryant ( 2009 , p. 130) describes, “Cultivating the 
higher qualities of  sattva  is a continuous and constant requirement of the  yogic  path 
and spills over into all aspects of life’s affairs and social interactions.” Different 
yoga schools give recommendations on how to increase  sattva.  Generally, a yoga 

The Concept of Tri-Guna: A Working Model



354

system might be considered as a package of interventions to increase  sattva . In 
order to organize the practices by the following categorization, recommendations of 
different yoga processes like those of the  yamas  and  niyamas  have been isolated 
from their “package” and integrated in the following list of possible interventions. 
The next section discusses specifi c interventions which are claimed to enhance 
 sattva guna . 

    Meditation 

 Meditation is depicted as an important activity to strengthen  sattva . It is the heart of 
Patanjali’s yoga process, “defi ned as keeping the mind fi xed on any particular object 
of choice without distraction.” (Bryant  2009 , p. lvii). Apart from this,  Ayurveda  recom-
mends concentration exercises (Verma  1997 ), singing of mantras and meditating 
daily to strengthen  sattva  and attain/keep mental peace (Ranade  1994 ). Wolf and 
Abell ( 2003 ) examined the effects of  maha -mantra meditation on the  gunas,  and 
found that it signifi cantly increased  sattva  and decreased  tamas .  

    Spiritual Awareness 

 As described above, according to  Sankhya  philosophy the light of the soul is said to 
refl ect stronger in a  sattvic  psyche. This means a  sattvic  psyche is more capable 
of connecting to the spiritual source of energy, joy and love of the soul. This gives 
 sattvic  people the energy to act the way they do. The capability of the psyche to let 
the energy of the soul fl ow can be increased by practicing spiritual awareness. 

 Strengthening this awareness of the difference between matter and spirit is said 
to increase  sattva  (Ranade  1994 ) and it provides the mindset required for other 
practices as well (e.g. that of nonviolence).  Tamas  can be decreased by knowledge 
of the nature of the soul (Nilakantan  1989 ). In practice this means frequently 
reminding oneself of the eternality of the self/the soul and the impermanence of the 
body and mind, and adjusting one’s behavior to this awareness. Wolf ( 2008 ) advises 
us to cultivate spirituality in order to strengthen  sattva.  This kind of practice requires 
believing in the eternality of the self and seems to be reasonable only for people 
who believe in this.  

    Monitoring, Controlling and Restraining Oneself 

 An indispensable principle of a  sattvic  lifestyle is observing, controlling and 
restraining the activity of senses, mind and speech. This is one of the main functions 
of  sattva,  as Frawley ( 1999 , p. 27) puts it, “Sattva is the neutral or balancing force, 
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harmonizing the positive and negative, which oversees and observes.” The  Maitrayana 
Upanishad  (Michel  2006 ) declares:  sattva  is attained by  tapas  (restraint). To 
increase  sattva,  balance, and to avoid acting myopically it is necessary to avoid 
being carried away by the forces of  rajas  and  tamas  (Tagare  1978 ). The  Caraka 
Samhita  (Sharma  1994 ) has a section in which it describes health behavior, which 
according to Ranade ( 1994 ), strengthens the  sattvic  qualities of the mind. In this 
section, the  Caraka Samhita  also prescribes that one should be self- controlled. 
The  Bhagavad-gita  defi nes the restraint of senses, mind and speech in three verses. 
Sri Aurobindo summarizes these verses in relation to the  gunas : “Here comes in all 
that quiets or disciplines the rajasic and egoistic nature and all that replaces it by the 
happy and tranquil principle of good and virtue. This is the askesis of the sattwic 
Dharma so highly prized in the system of ancient Indian culture. Its greater culmi-
nation will be a high purity of the reason and will, an equal soul, a deep peace and 
calm, a wide sympathy and preparation of oneness, a refl ection of the inner soul’s 
divine gladness in the mind, life and body.” (Maheshwar  1978 , p. 217). 

 Patanjali lists  tapas,  austerity or restraint, as the fi rst necessary practice of  kriya- 
yoga   ,  an action centered approach to the goal of  yoga  (chapter “  Towards an 
Epistemology of Inner Experience    ”, fi rst  sutra ) . Kriya- yoga is especially relevant 
for people with dominant  rajas  or  tamas.  Bryant ( 2009 , p. 170) explains “ Tapas  
means the control of the senses – controlling the quantity, quality, and regularity of 
one’s food intake, for example; the quality of what one listens to or reads or talks 
about – in other words, the “ sattvicizing ” of one’s sensual engagements.” 

 Vijnanabhiksu, a commentator to the  Yoga Sutras  of Patanjali, emphasizes that 
restraint should be of a gentle nature that doesn’t weaken the mind or body (Bryant 
 2009 ). This is important to note, otherwise the point of restraint – to increase the 
infl uence of  sattva  – is missed. The following three paragraphs discuss specifi c 
methods for restraining the senses, mind and speech.   

    Control of the Senses/Body 

 The  Bhagavad-gita  (Theodor  2010 , p. 127) positively defi nes restraint of the body as 
“Worship of the gods, of Brahmins, of teachers and wise men as well as purity, hon-
esty, celibacy and nonviolence, are said to be the austerity of the body.” This clearly 
corresponds to and overlaps with recommendations in regard to social behavior and 
developing virtues. Celibacy is also an important part of Patanjali’s yoga system (the 
fourth  yama ), as it helps cultivating spiritual awareness in opposition to engaging 
with the temporary body (Bryant  2009 ). Furthermore, purity or external cleanliness 
is also recommended by Patanjali ( niyama  one), which Vyasa defi nes as cleaning the 
body and eating pure food (Bryant  2009 ). With regards to eating, one can fi nd lists of 
 sattvic  types of food in the  Bhagavad-gita  and texts on Ayurveda (e.g. Deshpande 
 2003 ; Frawley  2000 ). Ayurveda also gives prescriptions on how to eat in a  sattvic  
way. Especially persons with dominating  tamas  should strictly avoid overeating 
(Buhrman  1998 ). In addition, eating can be regulated by fasting (Jawa  2002 ). 
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 The  Bhagavat Purana  (Goswami and Adhikari  1988c , p. 6) lists items which are 
especially relevant to  sattvic  sensual engagements: “According to the quality of 
religious scriptures, water, one’s association with one’s children or with people in 
general, the particular place, the time, activities, birth, meditation, chanting of mantras, 
and purifi catory rituals, the modes of nature become differently prominent.” Sridhara 
Swami (as quoted in Tagare  1978 ) gives details on how these items are  sattvic,  for 
example a  sattvic  time is the early morning, best suited for meditation. 

 In order to  sattvicize  body and mind and to reduce  rajas  and  tamas,  Patanjali 
(Bryant  2009 ) and Verma ( 1997 ) recommend practicing  asanas  of yoga (exercises 
for the body) and  pranayama  (breathing exercises). Ranade ( 1994 ) recommends 
regular exercise in general. Furthermore, the  Caraka Samhita  (Sharma  1994 ) 
prescribes that one should stop exercising before one is fatigued. Deshpande et al. 
( 2008 ) investigated the effects of an 8-week practice of  asanas, pranayama  and 
meditation on the  gunas,  compared to an 8 week program of physical exercise. Both 
the yoga group and the physical exercise group showed a signifi cant increase in 
 sattva guna , although the effect size was greater in the yoga group.  Rajas  and  tamas  
only decreased signifi cantly in the physical exercise group. Rani and Rani ( 2009 ) 
compared  guna  scores of short-term (6 months to 2 years) and long-term (2–5 years) 
 hatha- yoga practitioners from the same yoga center. As expected, the long-term 
practitioners had a signifi cantly higher score on  sattva  and signifi cantly lower scores 
on  rajas  and  tamas  than the short-term practitioners. Khema et al. ( 2011 ) found that 
 rajas  and  tamas  decreased signifi cantly after 4 weeks of an “integrated approach to 
yoga therapy (IAYT)” intervention which included  asanas ,  pranayama,  singing, 
meditation and lectures on stress-management, the four yoga paths and diet. The 
mean  sattva  score increased slightly, but not signifi cantly. 

 Jawa ( 2002 ) describes techniques for strengthening mental health from the 
 Bhagavad-gita  and mentions two strategies for controlling the senses: restraining 
the senses and withdrawing the senses. Restraining the senses means to refrain 
from the activity of the sense(s) for a certain period of time, for example fasting, 
or not speaking. Withdrawing the senses refers to mentally withdrawing from 
sensory input/information by withdrawing one’s attention from them. The latter 
strategy is especially important in situations in which certain sensory input needs 
to be tolerated.  

    Mind Control 

 For increasing  sattva  in the mind the  Caraka Samhita  (Sharma  1994 ) recommends 
being optimistic, cheerful, devoted to knowledge and calm, and giving up habitual 
criticism and continued grief. One should not (regularly) remember one’s “scandals” 
and not be exhilarated by success, or depressed by failure. 

 The defi nition of restraint of the mind of the  Bhagavad-gita  is: “Peace of mind, 
gentleness, silence, self-control and purifi cation of one’s existence are said to be the 
austerity of the mind.” (Theodor  2010 , p. 127). 
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 With regards to controlling and restraining the mind or rather thoughts, Patanjali’s 
 yamas  and  niyamas  are crucial, for without practicing them the mind will not 
manifest  sattva . All of the  yamas  and  niyamas  have an internal aspect to their 
practice relevant to the mind. Nonviolence (the fi rst  yama ) for example includes 
giving up hatred and malice, the second  yama  (truth) is explained by Vyasa to entail 
keeping one’s thoughts in correspondence to facts that can be perceived, inferred or 
which have been testifi ed by others (Bryant  2009 ). Refrainment from stealing ( yama  
three) entails giving up all desires to steal, and ultimately even material desires 
themselves. Celibacy ( yama  four) requires giving up the tendency to see members 
of the opposite sex as objects of desire; and renouncing possessions ( yama  fi ve) 
helps to cultivate a spirit of detachment from temporary matter. Hariharananda 
points out that “Hoarding wealth without sharing it is sheer selfi shness […].” 
(Bryant  2009 , p. 247). Here we fi nd another practice which quiets the egoistic and 
 rajasic  tendencies. 

  Niyama  one – cleanliness – not only refers to external cleanliness, but according 
to Vyasa (Bryant  2009 ) also to internal cleanliness. Internal cleanliness means to 
free oneself from “contamination” in the mind, which for example consists of pride, 
hatred, jealousy, attachment and vanity, according to the commentators on the  Yoga 
Sutras . Bhoja Raja mentions that the mind is cleaned by cultivating a friendly 
attitude towards all creatures (Bryant  2009 ).  Niyama  two – contentment – “[…] 
manifests as disinterest in accumulating more than one’s immediate needs in 
life […] True happiness comes from contentment with whatever one has, not with 
thinking that one will be happy when one gets all that one desires. Even if there is 
some lack, says Sankara, one thinks, “It is enough.” Or, as Hariharananda puts it, to 
avoid injury from thorns, one only has to wear one pair of shoes – one doesn’t need 
to cover the entire earth with leather!” (Bryant  2009 , p. 253). Also Verma ( 1997 ) 
addresses the necessity of giving up greed and dissatisfaction. This leads to mental 
peace by removing the motor of the  rajasic  tendency for over-endeavor and hankering. 
The third  niyama  (austerity) also has a mental component, that of practicing 
tolerance in the face of physical discomfort. Patanjali also requires a theistic practice 
with his fi fth  niyama  – devotion to God, which Vyasa interprets as offering all activities 
to God, without a desire for enjoying the fruits of this offering. Of course, in the 
context of modern times, this recommendation as part of a  sattvic  lifestyle can 
only be an optional part of any intervention, which is likely to be adopted or rather 
deepened by theists. Also Frawley ( 1997 , p. 42) recommends spiritual practice to 
“[…] heal our relationship with God or the inner Self.” Moreover, Frawley ( 1997 ) 
advises learning from suffering by considering it as life’s arrangement for further 
spiritual growth and seeing the good in everything. Deussen and Strauss ( 1906 ) 
mention that a person with dominant  sattva  is aware of his or her autonomy, this 
indicates that increasing self-effi cacy will enhance  sattva.  Kumar ( 2007 ) recommends 
keeping the mind focused on the present 80 % of the time, thinking of the future 
15 % and of the past only 5 % of the time. Also, he advises developing a respectful, 
reverential worldview that recognizes the intrinsic value of life, understanding 
things the way they are and developing a non-judgmental attitude of accepting 
reality. Wolf suggests cultivating the mindset of satisfaction thinking that “I don’t need 
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to do or have anything to experience satisfaction, aliveness, courage, and clarity – because 
these qualities are who I am.” (Wolf  2008 , p. 16), since according to the  guna  con-
cept it is the nature of the soul to be satisfi ed, and this nature can be uncovered by 
increasing  sattva . This is based on a worldview that doing and having things we 
cherish follow being (in  sattva ) ,  rather than worldviews which require having and 
doing certain things in order to experience satisfaction.  

    Speech Control 

 In regard to speaking, the  Caraka Samhita  (Sharma  1994 , p. 56) prescribes “[…] 
one should speak useful, measured, sweet and meaningful words; […]”. Also, one 
should not lie or speak about the faults of others. 

 Similarly, in the  Bhagavad-gita  restraint of speech is defi ned as “Words that do not 
agitate others, and are truthful, pleasant and benefi cial, as well as constant recitation 
of scriptures are said to be the austerity of speech.” (Theodor  2010 , p. 127). 

 Recommendations for  sattvic  speaking can also be derived from Patanjali’s 
 yamas  and  niyamas.  According to Patanjali and his commentators, a person striving 
for  sattva  should avoid using harsh words, speak the truth, avoid gossip and repeat 
 om  or devotional mantras. Verma ( 1997 ) advises to speak only as much as necessary 
and to be exact in one’s choice of words. If one’s work demands that one speak a lot, 
Verma recommends balancing this by remaining silent in the evening. 

    Behavior Towards Others 

 A very important aspect of developing  sattva  concerns the social behavior. In addition 
to the description of  sattvic  behavior toward others in Table  4 , this paragraph lists 
concrete recommendations that are given separately from the description of  sattva 
guna  for ways to increase  sattva  by  sattvic  social behavior .  These aspects might be 
of special importance. 

 The most important prescription is the fi rst  yama  or prescription for a yogic lifestyle – 
that of remaining nonviolent towards all creatures, which, strictly speaking, also 
calls for a vegetarian diet (Bryant  2009 ). It also entails being compassionate and 
empathetic toward others and is based on the practice of spiritual awareness, 
which means to consider every creature equally in regard to the spiritual self. The 
third  yama,  refraining from any kind of theft, also falls into the category of social 
behavior. Frawley ( 1997 ) advises letting go of individual sorrow, opening oneself to 
others’ suffering and surrendering one’s motivation and drive to the greater good 
by service and charity. Furthermore,  Ayurveda  offers elaborate recommendations of 
friendliness and ethical behavior to enhance  sattva:  one should be straightforward, 
attentive, generous, kind and gentle (Ranade  1994 ). One should donate, entertain guests, 
be devoted to superiors and teachers, committed to compassion and friendship, and 
not start quarrels or create fear in others (Sharma  1994 ). Also “[…] one should 
behave like kith and kin to all living beings, pacify the angry, console the frightened, 
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help the poor, be truthful, peaceful, tolerant of others’ harsh words […]” (Sharma 
 1994 , p. 57). The  Yoga Sutras  (Bryant  2009 ) suggest different kinds of behavior for 
different people: the practicing yogi should befriend happy people, be compassion-
ate towards those in distress, joyful towards pious persons and equanimous towards 
the impious. Bryant ( 2009 , p. 129) explains, “By thus removing these traits of envy, 
desire to infl ict harm, and intolerance, which are characteristics of  rajas  and  tamas , 
the  sattva  natural to the mind can manifest.”  

    Virtues 

 Developing virtues is described as a method to increase  sattva.  The virtues listed in 
the column for  sattva  in Table  7  could constitute developmental goals for individuals 
wanting to further  sattva . These are truthfulness, innocence, gentleness, cleanliness, 
not boasting with detachment (Deussen and Strauss  1906 ), mercy, renunciation, 
contentment (Tagare  1978 ), patience, compassion, simplicity, sweetness, forbearance, 
endurance, mildness (Larson and Bhattacharya  1987 ), generosity, simplicity 
(Goswami and Adhikari  1988c ), loyalty (Frawley and Summerfi eld Kozak  2001 ), 
righteousness, sincerity, liberality, faith, nobility, confi dence and forgiveness (Ganguli 
 2005 ). Special recommendations as prescriptions for enhancing  sattva  could be found 
for truthfulness (Bryant  2009 ; Ranade  1994 ) and patience (Ranade  1994 ). 

 Swami ( 2005 , p. 65) describes a way to develop  sattvic  virtues, which he calls 
“the principle of acting to attain a quality”. He explains that by practicing virtuous, 
 sattvic  behavior, one automatically comes under the infl uence of  sattva guna.  This 
refl ects the general mechanism of strengthening a particular  guna  mentioned above.  

    Style of Working 

 In one’s work one should balance activity (energized by  rajas ) and inactivity 
(energized by  tamas ) (Verma  1997 ). Excessive activity should be given up altogether 
(Verma  1997 ). Furthermore, one should not try to accomplish too many things at 
once, not be too pedantic, not take up a task out of anger, joy or without inquiring 
about it and not procrastinate ( Caraka Samhita , as quoted in Rhyner  2003 ). It is 
advised to avoid hardships, not to work when one is sick, not to overburden oneself, 
and to act according to time and place (Ranade  1994 ).  

    Routines 

 Routines are frequently recommended in Ayurvedic literatures as a tool for enhancing 
 sattva  (Ranade  1994 ; Verma  1997 ) .  Especially the course of the day should be 
guided by a routine. One should sleep regularly and not too little or too much 
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(Ranade  1994 ) and rise early in the morning (Prabhupada  1987e ). Late night hours 
are governed by  tamas  and should be used to sleep, whereas the morning hours are 
 sattvic  and should be utilized for spiritual development (Wolf  2008 ). Verma ( 1997 ) 
also recommends rituals for new beginnings in life.   

    Conclusion 

 In summary, according to the  tri-guna  concept, well-being is infl uenced by three 
energies called  sattva, rajas  and  tamas . Illness and psychological disturbances 
result from an excess of  rajas  and  tamas,  whereas a strong  sattva  leads to well- being. 
When  sattva  is strong a person is calm, relaxed and has a high stress- tolerance. He 
or she often experiences positive emotions, is enthusiastic and disciplined. People 
with strong  sattva  have a well-meaning attitude toward others and perform their 
duties reliably. They have a healthy life-style and are satisfi ed with their life. People 
with an excess of  rajas  have a low stress-tolerance and worry a lot. They are often 
frustrated, restless and have strong desires for prestige and wealth. Their life- style 
is unhealthy and they do not consider moderating the use of their energy. They have 
diffi culties relaxing and take pleasure in actions which bring short-term relief but 
are harmful in the long-term. People with an overly strong  tamas  focus on the negative 
and do not try to solve their problems. They mostly experience negative emotions 
and have diffi culty fi nding motivation for constructive activity. They are undisciplined, 
lack in energy and are insensitive towards others.  Tamasic  people neglect their 
health the most, and are dissatisfi ed with their lives. 

 The  tri-guna  concept also provides for ways to make life more positive and 
enjoyable, by making  sattva  the dominant  guna . In short, activities which increase 
 sattva  and decrease  rajas  and  tamas  are meditation, refl ecting on the difference 
between matter and spirit, restraining the activity of senses, mind and speech, 
developing certain virtues such as honesty and patience, as well as a well-meaning 
attitude and behavior toward others. Furthermore, it is helpful to take care of balancing 
activity and inactivity in one’s style when working and resting, and to implement 
routines during the course of the day. 

 As this literature review shows, the concept of  tri-guna  has been elaborated on 
extensively in different ancient Indian scriptures. The context in which  tri-guna  has 
been developed has, of course, implications on its postulated effects, some of which 
might sound quite strange and outdated to contemporary readers. However, if one 
abstracts from such context specifi c pecularities, the concept encompasses details 
for diagnosing the dominating  guna(s) , and statements on how to intervene so that 
well-being can be enhanced. As already hinted at above, many of the concepts and 
relationships described in the chapter might carry with them contextual properties 
(stemming from ancient India) that might not be necessary for yielding the results 
suggested in the scriptural sources analyzed here. However, the questions of whether 
the suggested effects (and maybe others) can be produced in a systematic way, and 
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which parts of the proposed interventions really work, can and should be examined 
in a rigorous scientifi c way. This paper forms the theoretical basis for investigating 
these postulations empirically.     
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    Abstract     Spirituality is an experience that, in large part, comes from within. It is 
an attitude wherein one intuits the self as being a tiny part of a much bigger whole. 
Transcendental meditation (TM) helps individuals to deal better with stress as 
proven by a variety of biologic markers. The physiologic biomarkers, reactive 
oxygen species production (ROS), ultra-weak photon emission (UPE), electroen-
cephalographic (EEG) data in conjunction with TM can not only begin to document 
the presence or absence of health, but also the degree of synchronization existing 
between systems of the body and mind. Much of the data that correlated with 
the above can demonstrate a reduction of ROS production which seems to facilitate 
a healthier biologic pathway.  

        Background 

 A growing body of basic and clinical scientifi c evidence supports the longstanding 
hypothesis that mind-body effects might be evoked by various spiritual and religious 
practices. In 2001, the authors initiated a research program to study the role of 
spirituality in health care based on the ideas: (a) that everything is connected, 
All-in-One, and (b) then can be experienced within a milieu of wholeness in mind, 
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body, spirit, community and environment. By what physiologic mechanisms do 
spirituality, prayer or meditation facilitate healing and health? Twenty fi rst century 
physiologic technologies are beginning to piece together some answers regarding 
intention and non-intention, consciousness and unconsciousness, fi elds and healing. 

 Meditation can evoke mind-body effects. Meditative styles can be classifi ed into 
two types – mindfulness and concentrative meditation – depending on how the 
attention processes are directed. Mindfulness practices involve allowing any 
thoughts, feelings, or sensations to arise while maintaining a specifi c attentional 
stance. Examples include Zen, Vipassana and the Western adaptation of mindfulness 
meditation. Concentrative meditation techniques involve focusing on specifi c 
mental or sensory activity: a repeated sound, an imagined image or specifi c body 
sensations such as the breath. Examples include forms of yogic meditation and the 
Buddhist Samatha meditation. 

 Transcendental meditation (TM) fi ts somewhat within the concentrative forms 
due to studies at practice centers focusing on the repetition of a mantra. However, 
the method places a primary emphasis on absence of concentrative effort and the 
development of a witnessing, thought-free “transcendental awareness.” (Mahesh 
Yogi  1963 ; Travis et al.  2002 ). The experience in Transcendental Meditation (TM) 
is called the fi eld of “absolute consciousness” (Being) (Maharish Mahesh Yoga 
 1975 ,  1986 ). Meditation in a group setting can facilitate, in almost everyone, the 
experience of “absolute consciousness”. It is thought to eliminate disharmony and 
bring both the surroundings and the inner experience of an individual to the level of 
an “All-in-One” state of Being. 

 Meditation, even without spirituality, can have positive impact on physiologic 
parameter as measured for instance by the electroencephalogram (EEG), and 
molecular indicators as blood constituents that are related to reduced stress and 
health. Meditation may also have a preventive role by reducing human oxidative 
status, in particular the level of reactive oxygen species (ROS). Convincing 
evidence supports the role of ROS interactions with DNA, lipids and the aggregation 
of proteins that may, ultimately, result in development of chronic disease such 
as cancer, atherosclerosis and a number of brain pathologies (see for review: Van 
Wijk et al.  2008b ). 

 Historically, during many different times, states of harmony or disharmony 
envelop a community or society. Based on the understanding of consciousness in 
the Vedic tradition, absolute (transcendental) consciousness has been speculatively 
equated with the unifi ed fi eld proposed by quantum fi eld theory, which underlies 
all matter and energy in the universe (Dillbeck et al.  1981 ; Hagelin  1987 ,  1989 ; 
Orme- Johnson  2003 ; Orme-Johnson et al.  1988 ). The inference from the theory is 
that a shared feeling of harmony or disharmony inside the group may “radiate”, 
without intention, to other people outside the group. The goal of this chapter is to 
address a way to document this. 

 If the activation of transcendental consciousness gives rise to benefi cial biochemi-
cal and physiologic changes, then one might predict that individuals outside the group 
might also exhibit similar changes to those observed in the group of TM practitioners. 
A few studies have been performed regarding the infl uence of group meditation on 
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subjects that were non-meditating and not involved in the practice of meditation 
(Pugh et al  1988 ). The non-meditating subjects in these types of recording studies 
are named “witness” since they may register the fi eld’s state without being the direct 
object of attention and intention of humans. 

 The Dutch study is progressing to utilize human subjects to “witness” changes in 
the fi eld with the emphasis on physiologic parameters that are meaningful for 
health. In the following paragraphs, information is detailed regarding the concept 
of health which may lead to the selection of meaningful physiologic parameters 
(section “ Defi ning Physiologic Biomarker Parameters Regarding Future Documen-
tation of Health: EEG, Neuro-endocrine, Biochemical Stress Parameters, Reactive 
Oxygen Species (ROS) and Ultra-weak Photon Emission (UPE) ”).  

     Defi ning Physiologic Biomarker Parameters Regarding 
Future Documentation of Health: EEG, Neuro-endocrine, 
Biochemical Stress Parameters, Reactive Oxygen Species 
(ROS) and Ultra-weak Photon Emission (UPE) 

    Neuro-endocrine Stress Parameters 

 In the human experiments, health was related to the concept of stress-related neuro- 
endocrine changes. Investigations regarding stress-related neuro-endocrine changes 
began with the work of Selye ( 1936 ,  1956 ). Stressors are defi ned as “physiologic or 
psychologic perturbations that throw us out of homeostatic balance”. This is followed 
by a stress-response defi ned as, “the set of neural and endocrine adaptations that 
help us to re-establish homeostasis” (Sapolsky  1992 ). Usually, the stress- response 
involves activation of the hypothalamic-pituitary-adrenocortical (HPA) axis resulting 
in increased secretion of the glucocorticoid cortisol. This is often referred to as 
the principal stress hormone. While increases in cortisol are often protective and 
adaptive in the short run, persistent activation of the HPA axis can cause prolonged 
elevation of cortisol that is damaging to health. Extreme, prolonged or chronic inter-
mittent stress is known to cause long-lasting changes in the HPA axis and other 
systems of neuro-endocrine regulation resulting in detrimental health and maladaptive 
behaviors. Many of the latter can be traced to excess levels of cortisol or other 
glucocorticoids (McEwen  1998 ; Sapolsky  1992 ; Seeman et al.  1997 ). 

 The biochemical stress parameters have been utilized in studies regarding the 
infl uence of meditation. Meditation may combat the problem of stress; an ultimate 
goal would be to restore optimal functioning to neuro-endocrine mechanisms that 
maintain homeostasis. Programs that reduce or reverse the effects of stress produce 
a variety of benefi ts for physical and mental health in those individuals (e.g. Alexander 
et al.  1996 ; Castillo-Richmond et al.  2000 ; Jevning et al.  1992 ; Orme- Johnson 
and Walton  1998 ). Several studies support the hypothesis that long-term practice of 
TM can reverse enduring negative effects of stress on neuro-endocrine regulation 
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that include reduction of cortisol secretion and other biochemical indicators of 
stress (Jevning et al.  1978 ; MacLean et al.  1997 ; Walton et al.  1995 ). Increased 
excretion of 5-hydroxyindoleacetic acid (5-HIAA; a main metabolite of serotonin) 
has also been reported in individuals practicing TM (Bujatti and Riederer  1976 ; 
Walton et al.  1995 ). These increases were found to be correlated with reductions in 
anger, anxiety, aggression and other negative emotions (Walton and Pugh  1995 ). 
Cross-sectional comparison of TM practitioners and non-meditating controls found 
that the ratio of 5-HIAA to cortisol demonstrated a greater difference between the 
groups than were found for 5-HIAA or cortisol secretion alone (Walton and Pugh 
 1995 ). The biochemical changes described above have been linked to decreased 
health problems such as hypertension, heart disease (Walton et al.  1995 ; Alexander 
et al.  1996 ; Senders et al.  2012 ; Bhasin et al.  2013 ), reduced substance abuse and 
improvement in the rehabilitation of criminal offenders (Walton and Levitsky  1994 , 
 2003 ; Himelstein  2011 ).  

    Other Physiologic Parameters 

 Collaborations between members of meditative traditions and neuroscientists have 
begun to distil the range of neurophysiologic changes from long-term contemplative 
practice (Goleman  2003 ; Mason et al.  1997 ; Rapgay et al.  2000 ; Travis et al.  2004 ). 
A current review of meditation state and trait indicates considerable discrepancy 
among results although EEG meditation studies have produced a reasonable consis-
tency (Cahn and Polich  2006 ). Electroencephalography (EEG) is one of the most 
frequently used objective techniques to study the human brain and its relationship 
to consciousness and meditation. 

 EEG, which measures the patterns of brain wave activity, provides an overall 
measure of electrical activity of specifi c regions of the brain. The fi ndings from 
EEG meditation studies have demonstrated that alpha power increases are often 
observed when meditators are evaluated during meditating compared with control 
conditions and this band is stronger at rest in meditators compared with nonmeditator 
controls. It suggests that both state and trait alpha changes emerge during meditation 
practice. In addition, theta power increases for meditative practice have been widely 
reported. Another interesting fi eld refers to EEG coherence (i.e., the squared cross-
correlation between EEG power from two scalp locations within a frequency band). 
It indexes the functional covariation of activity among different cortical areas. 
Increased alpha–theta range coherence among recording sites has been observed 
intra- and interhemispherically for state effects during meditation (Aftanas and 
Golocheikine  2001 ; Gaylord et al.  1989 ; Travis  2001 ; Travis and Pearson  1999 ; 
Travis and Wallace  1999 ; see also the chapter by Esch in this volume). 

 The impact of meditation can be observed directly utilizing the EEG. However, 
to fi nd a physiologic connection between meditation and health vs. disease, further 
steps are required. This issue will now be further developed.  
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    Reactive Oxygen Species (ROS) and Health 

 In 1954 Gerschman and Gilbert proposed that most of the damaging effects of elevated 
oxygen concentrations in living organisms might be attributed to the formation of free 
radicals (Gerschman  1981 ). Aerobic life is connected with the continuous produc-
tion of free radicals, particularly radical oxygen species (ROS) that might be dan-
gerous for the living organism. The reactive species attack biomolecules producing 
alterations in DNA, proteins and lipids and have been implicated in the pathogene-
sis of age- related pathologies (reviewed in Van Wijk et al.  2008b ). 

 In 1956, Harman proposed the “free radical theory of aging” which suggested 
that free radical damage of cellular macromolecules is responsible for the aging 
process (Harman  1956 ). However, this idea did not capture the interest of many 
biologists and clinicians until the discovery in 1969 of the enzyme, superoxide 
dismutase (SOD) with the function of catalytically removing a specifi c free radical. 
In the 1970s and 1980s, many scientists, unfamiliar with free radicals, regarded the 
fi eld as highly specialized or irrelevant to mainstream biology, biochemistry and 
medicine. In fact, however, it is just the opposite. 

 Reactive oxygen species are physiologically controlled and released in an orderly 
fashion to help avoid damage to vital components. To maintain cell and tissue integ-
rity, the antioxidant system maintains a “check and balance” over their production. 
One such balancing system is the repertoire of antioxidant protection that includes 
antioxidants, such as vitamins C or E, protective enzymes, such as gluthatione, 
coenzymes, such as enzyme Q, and regenerating pathways. 

 Damage to DNA, lipid and protein structure may not be long-lasting. In cells, 
repair systems are present for each of these types of damage. As is, perhaps, not 
surprising for a molecule so important to an organism’s health and survival, a variety 
of mechanisms have evolved for repairing DNA. Hundreds of proteins are involved 
in repair processes as part of excision repair pathways correcting DNA defects. 
Lipid structures are easier to repair. The fl uid nature of the membrane is a critical 
feature that, rather than rigidly locking lipid components in place, allows the lipid 
components to constantly move both within the membrane and in their exchange 
processes between membrane and cytoplasmic locations. 

 The third type of damage impacting proteins seems the most complex. The 
defense tier regarding age-related pathologies addresses the faulty assembly and 
aggregation of proteins. It is activated when the above two major tiers of cellular 
defense are insuffi cient. It is hypothesized that cellular protein quality dyscontrol is 
the underlying common denominator of these diseases (Dobson  2001 ). The protein 
quality control system that prevents chronic disease development and shields the 
organism from the impact of free radical damage is based on the role of Heat Shock 
Stress Proteins (HSP’s). The HSP’s or stress proteins are also classifi ed by their 
function as “chaperone proteins”. They form complexes with protein and other 
cellular structures in an effort to prevent deleterious interactions between proteins. 
Each protein in a cell has its own intrinsic propensity to spontaneously unfold and 
misfold. A continuous fl ux of toxic, misfolded proteins can be spontaneously 
formed during the lifetime of a cell. The chaperones disentangle stable dysfunctional 
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aggregated proteins by unfolding and refolding in order re-stabilize them into 
“re-educated and born again” native, functional cellular proteins (Shtilerman et al. 
 1999 ; Ben-zvi and Goloubinoff  2001 ). 

 During extreme situations such as oxidative stress, chaperone systems become 
overloaded by toxic protein forms (Westerheide and Morimoto  2005 ). In addition, 
as we age, fewer molecular chaperones are produced and we may also react poorly 
to environmental stress (Hinault and Goloubinoff  2006 ). Simultaneously, irreversibly 
damaged proteins accumulate (Heydari et al.  2000 ; Soti and Csermely  2003 ). 
In addition to their general cytotoxic effect, irreversibly damaged proteins can 
inhibit the activity of the remaining minority of functional chaperones and proteases. 
The misfolded proteins and aggregates that are hallmarks of degenerative disorders 
have been, in some cases, identifi ed and classifi ed.  

    Ultra-weak Photon Emission (UPE) 
and Reactive Oxygen Species (ROS) 

 Ultra-weak photon emission is a non-invasive, quantitative technique that registers light 
emanating from biochemical interactions that produce reactive oxygen species (ROS). 
The quantity of light production is directly correlated with ROS production. Many 
techniques are available to measure ROS and changes in oxidative status. Most of them 
utilize ROS products. These measurements require tissue-invasive techniques and are 
not available for non-invasive, on line recording (Gutteridge and Halliwell  1990 ). 

 Many years ago, UPE was accepted by the scientifi c world as a method of validating 
the production of the electronically-excited states in biological systems particularly, the 
oxygen dependent chain reactions involving ROS (McElroy and Seliger  1962 ,  1963 ; 
Tarusov et al.  1961 ,  1962 ; Baremboim et al.  1969 ; Seliger and McElroy  1960 ). Early 
research on low-level chemiluminescence was largely unnoticed. However, reports on 
light emission during lipid peroxidation, both in isolated microsomes and during other 
oxidative reactions, revived the interest in chemiluminescence and suggested its use 
as a tool for the investigation of the radical reactions under physiologic conditions 
(Nakano et al.  1975 ; Sugioka and Nakano  1976 ; Hamman et al.  1977 ). 

 The most important aspect of organ chemiluminescence is that it provides, on a 
non-invasive, non-destructive basis, a signal of oxidative metabolism that is readily 
and continuously detectable. In that respect, chemiluminescence has been favored 
compared to other indirect, invasive biochemical assays (Chance et al.  1979 ; 
Cadenas et al.  1981 ; Riely et al.  1974 ; Dillard et al.  1977 ; Okuda et al.  1992 ).  

    Ultra-weak Photon Emission (UPE) and Humans 

 Since 2002 the authors standardized protocols for (a) the management of human 
subjects in UPE measurement protocols, and (b) technical requirements for the 
recording of dynamic and steady state UPE characteristics. In the initial studies, 
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subjects were recorded in a specially designed dark room. They were positioned on 
a bed under a hanging, computerized, moveable photomultiplier system which 
almost touched targeted anatomic locations (Van Wijk and Van Wijk  2004 ,  2005a ,  b , 
 2006 ). The photomultiplier tube has a 5 cm opening for recording anatomic 
surface areas. Highly reliable data documented by wavelength analysis of UPE 
from different anatomic locations revealed spontaneous emissions mainly in the 
470–570 nm range. This range corresponds to the emission range of specifi c 
electron- excited states. 

 From 2003–2006, the overhead system systematically registered UPE from 60 male 
and 25 female healthy subjects. A “common” human body emission pattern became 
apparent. From subject to subject, anatomic emission distribution percentage did 
not differ (Van Wijk et al.  2006a ,  b ,  c ,  2008a ). In collaboration with Dr. M. Kobayashi 
(Tohoku Institute of Technology, Sendai, Japan) the unique and highly sensitive 
charge-coupled device (CCD) imaging system was utilized to independently confi rm 
anatomic differences within subjects (Van Wijk et al.  2006a ,  b ,  c ,  2008a ). However, 
subjects do differ in photon strength (intensity) from identical anatomic areas.  

    Ultra-weak Photon Emission (UPE) in Meditation 

 The general goal of biological systems during oxidative stress is to attenuate ROS 
production and mediated reactions. A role of meditation has been suggested in three 
studies utilizing serum lipid peroxide levels to estimate oxidative stress. Data 
have demonstrated that serum lipid peroxide levels have actually decreased in long-
time practitioners of TM (Schneider et al.  1998 ), Zen meditation (Kim et al.  2005 ) 
and yoga (Yadav et al.  2005 ). The effects of the meditative life style were confi rmed 
utilizing ultra-weak photon emission. The data demonstrated that the intensity of 
UPE compared to controls was 27 % lower for those practicing TM and 17 % lower 
for those practicing a form of meditation other than TM (OTM) (Van Wijk et al. 
 2006b ,  2008a ). UPE data have also validated that the anatomic percentage emission 
patterns of the TM, OTM and control groups were similar. 

 UPE was also studied in experienced meditators immediately before and after 
meditation. Besides intensity, the infl uence of meditation on the fl uctuations of 
photon signals was estimated to study the fractal properties of the signal. Fractals 
have attracted wide attention in mathematics and physical sciences and they are now 
being used in biology and medicine (Teich  1989 ; Bassingthwaighte et al.  1994 ; 
Kobayashi et al.  1998 ; Gebber et al.  1999 ; Lewis et al.  2001 ; Van Wijk et al.  2005 , 
 2010 ,  2011 ; Herman et al.  2009 ; Werner  2010 ). In essence, fractals represent objects 
or processes whose small pieces resemble the whole. When a non-fractal process 
is magnifi ed by studying its fl uctuation characteristics over longer time periods, no 
new features are revealed. In contrast, as a fractal process is magnifi ed, ever fi ner 
features are revealed. Thus the fl uctuation characteristics depend on the time resolution 
used to make the measurement. This analysis utilizes the photon number distribu-
tion in consecutive time windows, or time dependent Fano factor. The Fano factor is 
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equal to the variance divided by the mean of the number of events, in this case photon 
counts, in the time windows. This type of analysis has been regularly used to study 
fractal properties of a phenomenon. It was utilized before by Teich ( 1989 ), Lewis 
et al. ( 2001 ) and Gebber et al. ( 1999 ) to describe the properties of action potentials. 
F(T) was used by Vekaria ( 2003 ), Kobayashi and colleagues ( 1998 ) and Van Wijk 
and colleagues ( 2005 ,  2010 ,  2011 ) to evaluate UPE data. Photon emission in the 
pre-meditation period was characterized by an increase in the Fano factor values 
when window sizes rose above 6 s (Van Wijk et al.  2005 ). This means that before 
meditation the count number distribution differs from a Gaussian distribution and 
that the distributions became rougher as the length of the time window was increased. 
This roughness arises from long-range correlations of photon events. We determined 
that calculations for the Fano factor curve are correct and truly refl ect a fractal 
process by constructing simulated data sets in which we used sets of randomized 
data. The situation after meditation was different. The increase in Fano factor with 
window size in post-meditation never rose above the level of the surrogate data set 
(Van Wijk et al.  2005 ). Fractality of pre- and post-meditation UPE were signifi cantly 
different for the subjects ( p  < 0.05). The data led to the conclusion that meditation 
leads to a decrease in UPE fractal properties. The decrease in correlation, i.e., photon 
clustering has been discussed in relation to the habitual response in classical 
conditioning and the role of contextual stimuli in the “associative strength” in classical 
conditioning (Van Wijk et al.  1997a ,  b ). It is in favor of the opinion that meditation 
lowers the associative strength with respect to conditioned responses that are non-
functional in adaptation. The system tends towards an increased balance, a view that 
corresponds with the observations that long-term practice initiates a substantial 
decrease of free radical levels and thus UPE.   

    Towards a Human Witness Model: Hypothesis 
and Testing Technical Possibilities 

    Human Subject as a Witness: A Perspective 
for Future Experimental Setting 

 Information has pointed to the Human Witness Model based on the neuro-endocrine 
stress parameters. Increased cortisol secretion and decreased levels of 5-HIAA, 
have been studied in human “witness” subjects in relationship to the group practice 
of TM. A time series quasi-experiment demonstrated the infl uence of a TM group 
practice program on overnight 5-HIAA excretion in different samples of non- 
meditators that were not present at the group meditation site (Pugh et al.  1988 ). 
These fi ndings were consistent with another previous time series study that examined 
5-HIAA excretion in TM-group participants (Löliger  1990 ). A long-term quasi-time 
series experiment of 77 days focused on the infl uence of changes in group size 
regarding biochemical stress parameters. An increase in the day-to-day change in 
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the size of the afternoon TM group session was a signifi cant predictor of the 
decreased urinary cortisol excretion that same night. Such increases in the size of the 
group were also a signifi cant predictor of subsequent increases in 5-HIAA excretion 
as well as in the 5-HIAA-to-cortisol ratio.  

    Hypothesis 

 The data suggest meditation to produce the infl uence of pure consciousness in the 
surrounding environment and improve the surrounding’s capability to experience 
harmony and state of health. Accordingly, the hypothesis can be erected that a human 
subject is an information-processing system induced by the surrounding’s “fi eld” of 
potential information without the surrounding fi eld paying direct attention to the 
human witness. Validating this Human witness hypothesis might be accomplished 
by placing a human witness adjacent to a group of highly experienced TM meditators 
at the same time that the group begins to meditate. It is essential that the witness not 
be aware of the beginning and end of the group meditation and that the witness 
already be, for some time, in a baseline emission recording mode.  

    Technical Facilities: A Photomultiplier Device 

 The device is based on research data documenting that common anatomic photon 
emission percentage does exist. Theoretically, this means that the registration of 
only one or a few anatomic locations are suffi cient to characterize photon emission 
properties of a subject. Registration of photon characteristics of the hands documented 
defi nite advantages to other locations. The hands are excellent to use for UPE 
registration since they exhibit relatively high photon strength culminating in a 
relatively high signal to noise ratio. They do have relationships for UPE parameters 
that correlate with other anatomic locations and can be easily recorded in the sitting 
position (Van Wijk et al.  2006a ,  b ,  c ,  2008a ). 

 This photomultiplier device was designed to facilitate the simultaneous recording 
of both hands of a subject. This prototype is ambulatory (50 × 35 ×20 cm; weight 
25 kg) and is compatible with any laboratory and clinical practice for physiologic 
registration in combination with other equipment. The central part of the prototype 
device is a metal box internally divided into a left and right chamber. Each chamber 
has an opening for a subject to place one hand into that chamber. The inserted arm 
can be covered with a fl exible light-tight tube of material that is fi xed around the 
arm. A photomultiplier tube (25 cm) can be positioned on top of each chamber. 
The photomultiplier tubes have a spectral sensitivity range of 200–650 nm that 
facilitates recording specifi c ROS-related processes. It is placed in an 18 °C climate 
in a dimly lit room. The temperature in the registration chambers is maintained 
constant to facilitate low electronic background noise.  
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    Improvement of the Mediation – EEG – ROS – UPE – Health 
Connection: Cross Correlation (Cross Coherence) 
in Humans Between the Electro-cortical and the ROS-systems; 
Tuning with Oscillating Processes 

 The photomultiplier device can facilitate the simultaneous recording of UPE and 
EEG. Studies on the fractal properties of UPE have suggested fl uctuations which 
appear when periods of more than 5 s were taken into account. Data also suggested 
that these fl uctuations were infl uenced by meditation. Although these fl uctuations 
are not always easy to discriminate from the overall fl uctuations in UPE signals, 
they may show cross coherence with long-term fl uctuations in EEG signals. 

 Studies with human subjects have demonstrated two types of coherence: coher-
ence in this context is defi ned as synchronized interactions between rhythmic oscil-
lations of various physiologic systems. This synchronization can exist between 
identical parts of the same system (auto coherence). Examples include neuronal 
coherence, muscular coherence, cardiac coherence and sympathetic coherence. The 
other type is cross coherence, synchronization between different systems in the 
same person such as cortico-muscular coherence, cardio-respiratory synchroniza-
tion, somato-sympathetic synchronization and heart-brain synchronization. The 
combination of both types of synchronizations may be an important organizing fac-
tor that facilitates optimal functioning in a living system. 

 It is anticipated that these data can provide a better understanding of health and 
meditation when fl uctuations in the ROS system, as recorded by UPE, were included 
and combined with fl uctuations in brain states. 

 In one study, the prototype was utilized with only one photomultiplier tube to 
study cross-correlation between fl uctuations of photon emission intensity and alpha 
activity. Subjects sat in front of the device with the right hand inserted into the dark 
chamber. The subject was connected simultaneously to an EEG system that recorded 
electro-cortical activity at P3 and P4. Both physiologic technologies recorded simul-
taneously, synchronously and continuously, both documenting fl uctuations in time. 
Photon emission of the right hand was registered with 50 ms dwell times; mean 
photon strength was computed for 5 s periods. EEG was registered with a sample rate 
of 125 Hz per channel and a FFT frequency spectrum that was computed for each 5 s. 
The electro-cortical and ROS cross- coherence was detected in subjects with a 
suffi ciently high mean photon emission (Van Wijk et al.  2008c ). The analysis of time 
periods of different durations suggested that periods with a high degree of cross-
coherence alternate with periods without detectable cross-coherence.  

    Application in Field Studies 

 The registration of both EEG and ROS activity of the human witness makes it possible 
to document baseline values for EEG, UPE and EEG-UPE cross-coherence compared 
to changes recorded in the witnesses while the group is meditating. 
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 Human on-line recordings of diverse system fl uctuations plus data analysis 
of coherence, such as the relationship between electro-cortical activities and the 
system of ROS-mediated reactions, may be a highly sensitive model that can estimate 
one’s state of health. The authors propose to utilize this model in a fi nal study of 
the “fi eld” emanating from transcendental consciousness and its relationship to All-
in- One interconnectedness.   

    Conclusion and Perspective 

 This chapter focuses on meditation research in order to demonstrate its role in helping 
to create a healing environment. Other prior physiologic studies utilizing the elec-
troencephalogram and blood constituents have highlighted the fact that meditation 
can have a positive impact on stress. This chapter addresses “Reactive oxygen 
species (ROS) in both health and disease” providing evidence that the role of ROS 
interactions with DNA, lipids and certain aggregations of proteins may, ultimately, 
result in the development of chronic disease (i.e., cancer, atherosclerosis, and a 
number of brain pathologies). The general goal of biological systems during oxidative 
stress is to attenuate ROS production and its mediated reactions. A role of meditation 
(vis-à-vis TM, Zen, or yoga) in reducing ROS levels has been suggested in studies 
utilizing serum lipid peroxide levels to estimate oxidative stress. 

 Ultra-weak photon emission (UPE) is a non-invasive, quantitative technique that 
records light emitted from human skin emanating from certain specifi c biochemical 
interactions that produce reactive oxygen species (ROS). The positive health results of 
a meditative life style were confi rmed utilizing the recording of UPE. The use of the 
“meditation/EEG/ROS(UPE)/health” connection has been recently improved vis-à-vis 
the estimation of the cross correlation between the fl uctuations of the electro/cortical 
and the ROS systems. The photomultiplier device can facilitate the simultaneous 
recording of UPE and EEG. Human on-line recordings of system fl uctuations plus 
the relationship between electro/cortical activities and the system of ROS mediated 
reactions may be a highly sensitive model that can estimate a person’s state of health. 

 Such experimental methodology and technology is now available to test the 
hypothesis that a shared feeling of harmony inside of a group meditation may “radiate” 
to other people outside the group. One hypothesis, then, might be that individuals 
close to but outside the group might also exhibit harmony similar to those members 
inside the group. The people both inside and outside of the meditation group are 
also expected to improve regarding physiologic health parameters. Validating this 
“human witness” hypothesis might be accomplished by placing a human “witness” 
adjacent to a group of highly experienced meditators and record the “meditation/
EEG/UPE” connection simultaneously once the group members begin to meditate. 
The simultaneous recording of both EEG and ROS of the human witness outside 
of group facilitates the possibility to document baseline values for EEG, UPE 
and EEG/UPE cross-coherence compared to changes recorded of the members 
(witnesses) meditating in the group. 
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 The perspective of the authors is to utilize this experimental research model in 
order to do a study of a “fi eld” which might emanate from a group “transcendental 
consciousness” that has been speculatively equated with a unifi ed fi eld (as for 
instance in the Vedic tradition) underlying all matter and energy.     
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    Abstract     Research on mindfulness and its relationship with health, distress and 
well-being has blossomed over the last decades. Although there are many studies 
highlighting the importance of mindfulness for health-related parameters, empirical 
research has also started to look into the not primarily health related aspects of 
mindfulness such as cognitive attention, self-regulation, empathy, social and ethical 
competence and creative thinking. As many of these aspects are not only related to 
health but also to social, moral and professional behavior, mindfulness has also 
become a focus of interest in the educational sciences and pedagogy. In this chapter, 
we provide some background relevant for understanding the discourses about 
mindfulness in the context of education and discuss how mindfulness programs 
may be implemented in school settings and additionally describe the prerequisites 
for school teachers who want to teach mindfulness. Finally, the development and 
pilot- evaluation of the Mindfulness in Schools Program (MISCHO, the German 
program name is AISCHU® – Achtsamkeit in der Schule) is described.  
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        Introduction 

 Research on mindfulness and its relationship with health, distress and well-being 
related variables has blossomed over the last decades. Mindfulness can be under-
stood in secular terms as the mental ability to focus on the direct and immediate 
perception of the present moment with a state of non-judgmental awareness and the 
voluntarily suspension of evaluative cognitive feedback (Hayes and Shenk  2004 ). 
There are many studies highlighting the evidence that mindfulness is benefi cial for 
psychological and physical well-being both in clinical and nonclinical populations 
(Baer  2003 ; Bohlmeijer et al.  2009 ; Eberth and Sedlmeier  2012 ; Grossman et al. 
 2004 ; Sedlmeier et al.  2012 ). In recent years, empirical research has also started to 
look into the not primarily health related aspects of mindfulness such as increase 
of cognitive attention, self-regulation, empathy, social and ethical competence and 
creative thinking that are not only of high relevance to educational, learning and 
managerial processes but also pivotal for social, professional and moral behavior 
(Dane  2011 ; Himelstein et al.  2012 ; Ostafi n and Kassman  2012 ; Sauer et al.  2011a ; 
Sauer and Kohls  2011 ; Zelazo and Lyons  2012 ). It is for that reason that mindfulness 
has also become a focus of attention in many branches of the educational sciences 
and pedagogy, for example in the context of school and university education as well 
as advanced vocational training (Albrecht et al.  2012 ; Huppert and Johnson  2010 ; 
Lynch et al.  2011 ; Walach et al.  2007 ). There is a growing consensus among neuro-
scientists, educators and teachers that it is pivotal for educational processes to not 
only learn to memorize, evaluate and contextualize factual information but also to 
attain self-regulation strategies as well as to acquire metacognitive problem-solving 
skills preferentially at an early stage in the educational trajectory. Practicing 
mindfulness may be seen as perfect venue for developing these virtues and com-
petencies as it allows individuals to learn to intentionally monitor, assess and 
modulate cognitive, emotional and motivational processes associated with behavior 
(Farb et al.  2007 ). As a consequence, successive behavioral patterns may become 
less impulsive and ego-centered and actually more refl ected and socially benevolent. 
In short, mindfulness does not only allow an individual to deal with the distress of 
everyday life and acquire generic problem solving skills, but also to develop self-
refl ection, empathy and social and moral behavior. It is obvious that this would offer 
advantages both for the individual as well as the natural and social habitat. 

 The fi rst part of this contribution deals with pivotal questions associated with 
bringing mindfulness into application in school settings such as:

•    Why is it important to introduce mindfulness to the German school system?  
•   How can mindfulness be implemented in everyday school lessons?  
•   What are the prerequisites for teachers who want to teach mindfulness?  
•   How should a curriculum of mindfulness be designed so that it is effective, 

applicable and scientifi cally grounded?    

 As our background is the German school system, we can only offer experiences 
and insights associated with this context, but we are confi dent that most statements 
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may be generalized and transferred to another cultural and educational context. 
In the second part of this contribution, evaluation results from a pilot project bringing 
mindfulness to high schools are reported.  

    The Comprehensive Conceptualization of Education 
as ‘Bildung’ in the Humboldtian Tradition 

 According to the Humboldtian tradition, the German term for “education” –  Bildung  – 
refers to the continuing process of extensively forming and consciously developing 
an individual’s intellectual, emotional and social abilities and human virtues. This 
may be achieved by an active process of contemplating, evaluating, ordering and 
framing conscious sensations of the intérieur and extérieur milieu in a systematic, 
conscientious, prudent, empathic and compassionate way.  Bildung  refers not only 
to an active but actually interactive process. The ability to perceive, understand 
and appreciate other individuals is naturally dependent on the capability to sense and 
interpret one’s own experiences, thoughts, emotions, motives, desires and expectancies 
as well as the aptitude to gauge the internal and external resources. Research 
concerning the effects of mindfulness has a special appeal here, as it indicates that 
both stereotypic thinking and autopilot-like behavioral patterns may be reduced by 
means of practicing mindfulness (Langer  1989 ).  

    Autopilot Mode, Mindlessness and Mindfulness 

 Instinctual behavior in situations which are perceived as dangerous is life-saving. In 
addition to the evolutionarily shaped automatized behavioral patterns, there are 
also individual autopilot structures that have been developed in the course of an 
individual’s development. For example, emotional behavior patterns and ways of 
communicating with others are deeply ingrained. These autopilot patterns, although 
they can be life-saving, can also become obstructive. Particularly if specifi c 
overlearned patterns of behavior are what allowed an individual to succeed in the 
past, human beings are prone to permitting the autopilot mode to take control over 
their minds and bodies. In sharp contrast, acting consciously in refl ected and self- 
determined ways requires getting out of the autopilot mode. Only if we become 
aware of how severely ingrained autopilot-like behavioral structures are and how 
they may restrict the individual freedom of choice, we then may be able to acknowl-
edge the necessity of cultivating and enhancing our introspective skills. Technically 
speaking, purely observing from moment to moment without evaluating the sensa-
tions that are present is exactly what characterizes mindfulness, and research has 
not only shown that everyone is capable of being mindful but also corroborated 
that the ability to be mindful can be trained (Brown and Ryan  2003 ; Davidson et al. 
 2003 ). This is what the inaugurator who brought mindfulness into a modern medical 
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context, Jon Kabat-Zinn, has described as cultivating a certain mindset that is 
characterized by a certain form of benevolent curiosity nurturing the attitude of “a 
beginner’s mind” (Kabat-Zinn  1991 ,  1994 ). 

 We believe that by cultivating and fostering this spirit of mindfulness in a class-
room setting, teachers may be able to initiate an educational transformation process in 
their students that does not only help improve learning capacities and academic 
performance but actually fosters personality development also: If students are able to 
understand how their experiences are being shaped by expectancies, habitualized 
assumptions, belief-systems and implicit cognitive-emotional evaluations related to 
their biography, they may become gradually more aware of the component of relative 
constructivism inherent to every perceptional process. As a consequence, not only 
may the ability to deal with distress and hardship increase, but the actual way students 
perceive and appraise themselves, their peers and the environment they are embedded 
in may also profoundly change. For example self-imputation on the basis of consistent 
behavioral patterns (“I am just a shy person”) may be interpreted as stereotyped and 
unrefl ected pattern of self-attributions which can be changed. This is important 
because teenagers and adolescents are at a higher risk of suffering from low self-
esteem, distress and mental problems (Laufer and Laufer  2011 ). Becoming more 
mindful of these inner processes may lead to improved self-regulation and enhanced 
resilience resulting in a fi rmer and more benevolent self-model (Sauer et al.  2011b ).  

    The Impact of Neuroscientifi c Insights 
Upon Contemporary Learning Concepts 

 In German pedagogical concepts the role of the body has traditionally played only 
a minor role. This conceptual assumption has left an imprint on German teaching 
concepts, as the importance and dominance of abstract, rational thinking has 
customarily been emphasized in German school and university education. In brief, 
topics of education were organized in a threefold manner, as cognitive-rational, 
contextual-emotional and body-oriented. However, when books such as Daniel 
Goleman’s treatise about emotional intelligence were published in the middle of the 
1990s, popularized insights stemming from Howard Gardner’s work about the close 
interdependency between body, mind and emotions were made available to a greater 
public, reaching therefore also educators and teachers (Goleman  1995 ). About the 
same time Damasio’s theory on the deception of Cartesian thinking additionally 
fanned the assumption that the Brain ~ Mind ~ Body relationship has to be seen as 
mutually interdependent, with reason and emotion representing complementary 
aspects of the mind (Damasio  1994 ,  1999 ). In 2002, German neuroscientist Manfred 
Spitzer started to familiarize German teachers and educators with the latest discov-
eries of neuroscience and highlighted the importance of emotional processes and 
distress for learning, memorization and recollection processes (Spitzer  2002 ). 

 How have these debates affected pedagogy and school education? First of 
all, there was growing interest in the neuroscientifi cally grounded exploration of 
learning processes. Second, as a consequence of the “emotional shift” within 

V. Kaltwasser et al.



385

neuroscience and philosophy of mind (Dalgleish  2004 ; Davidson  2012 ; LeDoux 
and Bemporad  1997 ), the pivotal role of emotional regulation for learning was 
increasingly refl ected in the scientifi c literature related to didactics, pedagogy and 
education. The importance of emotional and motivational processes for successful 
conscious state-oriented learning was thereby “rediscovered”, but the numerous 
publications and professional debates concerning the role of embodiment, emotion 
and intrinsic motivation have only rarely exhibited impact on the prevailing 
teaching curricula and didactical concepts. Concomitantly, educational demands 
and standards were raised and, as a consequence, the work load and amount of 
tests and exams has increased. New methods for testing school performance such as 
multiple- choice tests were also introduced. This has in turn potentially fanned distress 
levels in pupils and students.  

    Factors Associated with Positive Learning Experiences 
and Favorable Outcomes 

 What we know about factors associated with a positive learning experience and 
favorable learning outcomes can be concisely summarized: 

 First of all, it is well known that students are able to improve the learning 
outcome when they are highly and intrinsically motivated, i.e. they have a personal 
and emotionally fanned interest in the topic that is congruent with the contextual 
setting. Many research studies have empirically proven that individuals learn best 
when they are aware of the relevance of the learning subject and therefore attri-
bute meaning and importance to the learning process. 

 It is additionally helpful if individuals become actively engaged in the learning 
process, are given tangible feedback about their development and are given enough 
time and suffi cient but not excessive degrees of freedom so that they may look for 
ways of how to solve a problem on their own without losing track of the problem 
(Spitzer  1996 ,  2002 ; Hattie and Timperley  2007 ). 

 It is also important that students are neither under-challenged nor overburdened 
with their learning tasks. Empirical studies have shown that the relationship between 
arousal and performance can be described as a curvilinear, inverted u-shaped 
function known as the Yerkes-Dodson law (Yerkes and Dodson  1908 ). This rule 
mandates that performance increases with arousal level, until a certain point is 
reached. After that point, the level of arousal and correspondingly the amount of 
allostatic load become too high and performance decreases.  

    High Distress Levels Among German Students and Teachers 

 The overall workload and general pace of learning processes in German schools is 
increasing. A clear sign of this is the fact that recently the number of advanced 
secondary school years was reduced from 13 to 12 years, without a corresponding 
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reduction of the quantity of the teaching curricula. With the introduction of the 
 Programme for International Student Assessment  (PISA) in 2000, the scholastic 
performance of 15-year-old school pupils on mathematics, science, and reading was 
compared among nations. As a consequence of intermediate results, various projects 
aimed at introducing and improving quality management were implemented in 
all school types across Germany. Though it is understandable that educational 
standards should be transparent and comparable, we opine that there is a tendency 
visible in PISA to overestimate factual knowledge, while the importance of knowl-
edge mining, problem solving and skills of self-regulation capacities is not (fully) 
acknowledged. As the school curricula are closely aligned with academic performance 
parameter associated with PISA, students are correspondingly frequently confronted 
with informational overload on a quantitative and qualitative level without being 
taught the tools of collecting, analyzing, organizing and interpreting the provided 
information in a way that allows them to attribute personal meaning to the abundance 
of factual knowledge. 

 Distress levels among German pupils and students were found to be high: For 
example, a recent representative survey commanded in 2009 by one of Germany’s 
largest governmental health insurance bodies revealed that 90 % of German pupils 
and university students complain about distress and 30 % report to be permanently 
or frequently distressed; 37 % of the pupils additionally reported to be afraid of their 
professional future (FAZ-Institut and Techniker-Krankenkasse  2009 ). Although the 
main factors associated with increased distress were exams and workload, empirical 
fi ndings also suggest that addiction to new technologies, particularly to online social 
networking, in young people may become a new mental health challenge for society 
(Byun et al.  2009 ; Kuss  2012 ). There is increasing evidence suggesting that the 
overload stemming from external digital stimuli may not only lead to attentional, 
cognitive and emotional defi cits but also result in a decline of social competencies 
(Spitzer  2012 ; Turkle  2011 ). As restricting access to social media in a free and open 
society is not a viable option, we believe that an educational system has the moral 
obligation to address upcoming issues such as rapid development of digital technol-
ogy that may under some circumstances posit a potential threat to health and well- 
being. It is therefore a pivotal task for teachers to accompany students during this 
journey to a poignant understanding of their personalities, so that they can develop 
to be responsible agents for themselves and adequately prepared to be operative 
in the socio-technological context they are embedded in. Of course these demands 
put an extra burden on teachers, often exaggerated as they are frequently not appropriately 
prepared for properly dealing with such situations. 

 It is important to recall that distress levels among German teachers are already 
high, with empirical studies suggesting that up to 30 % of German teachers may be 
affected by severe mental health problems (Bauer et al.  2007 ; Unterbrink et al. 
 2007 ). It has been suggested that teacher’s habitual judgmental patterns about 
their students’ behavior may contribute to repeated experiences of unpleasant 
emotions such as tension, frustration, anxiety, anger, which may eventually lead 
to the development of a chronic distress syndrome (Chang  2009 ). Although the 
atmospheric climate in schools has probably changed as a consequence of the raised 
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educational standards, several recent studies found that those teachers with training 
in gestalttherapy or gestaltpedagogy or mindfulness-based interventions are less 
prone to suffer from mental health issues (Dauber and Döring-Seipel  2009 ; Gold 
et al.  2010 ; Schaarschmidt  2007 ). These fi ndings suggest that those teachers with 
additional introspective training may be able to not only improve their coping strategies 
with distress but that they are also prone to establish more satisfying and productive 
relationships with their students, thereby supporting the learning process.  

    An Extended Educational Paradigm: Empowering 
Self- Regulation and Self-Learning Capacities 
in Addition to Teaching Factual Knowledge 

 A necessary prerequisite of successful and meaningful learning experiences that 
naturally result in personal growth is the insight of each individual that he or she is 
not a passive victim of learning procedures but actively responsible for their 
personal and academic success. But this insight must be met and nourished with 
appropriate teaching methods that focus on enhancing self-regulation capacities 
such as impulse-control, self-awareness, and self-effi cacy. Developing self-regulation 
capacities may not only enhance resilience, coping with distress and cognitive abilities, 
but also increase empathy and pro-social behavior. 

 We will show in the remainder of this contribution that mindfulness based 
interventions, which are specifi cally tailored to the needs and demands of teachers 
and pupils, are a promising venue for achieving this goal. One may argue that these 
competencies should be primarily established in the natural habitat of young children, 
i.e. their families, and correspondingly that parents and relatives are responsible 
for this basic enculturation. This may be true in an ideal world, but there are many 
reasons why emotional and social education has gradually been transferred to schools. 
While this can be deplored as a sign of the demise of family responsibility, seen 
from a pragmatic point of view schools must deal with these changed circumstances 
because children and adolescents who are not capable of self-regulating, delaying 
gratifi cation, or focusing attention cannot learn effectively.  

    Mindfulness in Schools (MISCHO): A Concept 
for Bringing Mindfulness into the Classroom 

 Mindfulness in Schools (MISCHO, German: Achtsamkeit in der Schule [AISCHU®]) 
is a program in which specially trained teachers introduce and practice mindfulness 
during class with their students. It has been developed by Vera Kaltwasser as a 
12-week mindfulness curriculum specifi cally tailored to the needs of students on the 
basis of her longstanding experience as a teacher, teacher trainer, MBSR trainer 
and Qiigong teacher. The program is designed mainly for the use in secondary 
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education. So far this program has been only described in detail in German 
(Kaltwasser  2008 ,  2010 ). It has similarity with other mindfulness programs for 
education (Meiklejohn et al.  2012 ) but also some unique elements. It was designed 
for pupils from the age of 10 years onwards (up to the end of high school) and can 
be integrated into the everyday school lessons at school by teachers who have been 
especially trained and who have a regular personal meditation practice. MISCHO 
combines psychoeducative training with experiential learning components. Vera 
Kaltwasser’s experience with MISCHO suggests that teachers with mindfulness 
training are more capable of establishing a suitable atmospheric climate for learning 
as well as dealing with daily demands in the classroom. However, systematic train-
ing in mindfulness-based interventions seems to be a prerequisite for learning how 
to teach mindfulness to students: Only teachers who have both a substantial amount 
of systematic personal experience with introspective/meditative practices and who are 
able to incorporate the attitude of mindfulness into their everyday teaching activities 
are able to systematically convey this attitude in a classroom setting in an authen-
tic and therefore appropriate way. This is why we consider it absolutely indispensable 
that teachers are not only psychoeducationally trained but also practicing a form of 
mindfulness training such as yoga, qigong or related forms of mind-body-oriented 
practices on a regular basis (Walach et al.  2012 ). This combination of psychoeduca-
tional literacy with mind-body training will allow teachers to develop an intuitive 
understanding about which exercises are benefi cial for the students and how they 
can evoke and uphold their motivation. 

 MISCHO therefore consists of three components that build upon each other and 
the teacher can implement the training in his everyday lessons in the following way:

    1.    This fi rst part contains an experiential phase including several exercises that pro-
vide insights into the body-mind link from the fi rst-person perspective. This 
experiential knowledge is then underpinned by psychoeducational components 
that impart basic neuroscientifi cally grounded knowledge about the mind-body 
relationship and explain underlying psychophysiological mechanisms so that 
students have the ability to understand the complementarity between neuronal 
bottom-up and top-down-processing. This theoretical input provides a concep-
tual context for refl ecting the experiential parts of MISCHO. The introductory 
phase entails four 45-min lessons.   

   2.    The second phase comprises various forms of formal practices and exercises in 
a classroom group setting. Students are trained at least three times a week for 
only 10 min. This small allotment of time is supposed to ease the implementation 
of MISCHO in a classroom setting without consuming too many time resources.   

   3.    The third phase includes individual mindfulness practices that are practiced in 
the context of everyday life. While it is desirable to practice mindfulness as 
frequently and regularly as possible under real-life conditions, targets and practices 
are individually determined.     

 Table  1  provides an overview about the three phases of the MISCHO curriculum 
and describes the respective subcomponents:
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     Table 1    Conceptual summary of the Mindfulness in Schools (MISCHO) Program Phase   

 Overall aim/description of component 

 1. Introduction  Setting the stage, creating and enhancing student motivation and providing 
an experientially grounded conceptual knowledge platform (psycho-
education) by encouraging students to experience the body-mind-inter-
connectedness and autopilot/automatic responses. The “experiments” 
are done in a playful way so that pupils are encouraged to be curious 
and open to their experiences 

 Session 1 (45 min)  “Raisin-Experiment – Becoming a phenomenological researcher”: 
Psychophysiological reactions associated with exploring the raisin such 
as saliva being produced while putting the raisin to the lips/the smell of 
the raisins triggering pleasant or unpleasant memories that can be 
experienced and observed in the present 

 “Stroop-Effect – the power of automatized patters”: demonstrates the 
infl uence of interference as a result of inconsistent stimuli in the 
reaction time of a task. In the classical Stroop-Test the name of a 
certain color (e.g., “blue,” “green,” or “red”) is presented in another 
color (e.g., the word “blue” printed in yellow ink). Over 700 studies 
show that naming the color of the word takes longer and is more prone 
to error than when the color of the ink fi ts with the name of the color 
represented by the word 

 “The invisible Gorilla” – allocation of attentional resources: Examples 
such as the famous invisible Gorilla (focusing attention at the cost of 
ignoring details) are used to demonstrate that human minds do not 
work the way human beings think they do (Chabris and Simons  2011 ) 

 “The attentional blink – how sensory input is processed”: Attentional blink 
is a perceptional phenomenon that occurs, when a sequence of visual 
stimuli is presented in rapid succession at the same spatial location on a 
computer screen. A participant will often not be able to detect a second 
stimulus presented in succession if it is presented between 200–500 ms 
after the fi rst one. (recommended for older students, age 16 onwards) 

 Session 2 (45 min)  “Ill-tempered mood and shabbily walking go hand in hand”: 
 The impact of posture on mood and emotional behavior is systematically 

explored 
 Session 3 (45 min)  “The conscious mind is not a master in its own house, because it has been 

sublet to unconscious processes”: Personal experiences with the 
“experiments” in session 1 & 2 (becoming aware of the power of 
unconscious impulses) are refl ected and students are encouraged to 
refl ect and share biographic experiences when they were not in control 
of their mind and behavior (e.g. unable to focus and concentrate, habit 
of binge drinking/eating, craving, falling prey to hostile and aggressive 
thoughts and emotions) 

 Session 4  “Basic Neuroscience for Kids and Teenagers”: Basics of neuroscience 
relevant for understanding involuntary and voluntary psychophysiological 
reactions such as the three part brain, autopilot patterns, overlearned 
reactions, mental representations and stereotypes, neuronal bottom up/ top 
down processing, (patho)physiology of distress and the role of the 
prefrontal cortex for gratifi cation delay and impulse control are introduced 

 Psychoeducation 

 2. Formal practice 
in the classroom 
(3 × 10 min/
week) 

 Setting the stage for ongoing training in the classroom, and enhancing 
motivation for training – getting to know oneself better, enhancing 
self-awareness and emotional regulation capacities, enabling students 
to switch from “mode of doing” to “mode of being” (Segal et al.  2002 ) 

(continued)
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 Overall aim/description of component 

 Mind-body 
exercises trained 
in a sitting 
position 

 1. Basic Breathing 
Exercise 

 Introducing ritualized exercise patterns in a distinct bodily posture, sitting 
upright, eyes closed, palms up on thighs, rubbing palms together at the 
end of the exercise 

  Instruction:  “Watching your breath without changing it, if your attention is 
wandering somewhere else, bring it back to the breath” 

 2. Abdominal 
breathing/deep 
breathing 
exercise 

 Deep diaphragmatic breathing is characterized by contracting the 
diaphragm (a muscle located in a horizontal position in the middle of 
the thoracic and stomach cavity) so that an expansion of the abdomen 
rather than the chest is occurring 

 3. Basic Body Scan 
exercise 

 Body scan is an interoceptive and introspective exercise where the 
individual body is mentally scanned for physical sensations. Body scan 
exercises start with the hands and/or feet (awareness of the fi ngers, one 
by one or awareness of every toe) 

 Mind-body 
exercises trained 
in a standing 
position 

 Several introspective exercises practiced in a standing posture derived from 
Qigong are trained 

 Guided Imagination 
Exercises 

 Guided imagination exercises are utilized for enhancing relaxation, 
self-awareness and self-calming by harnessing the abilities of creative 
imagination. Exercises include “the still and magical place – the 
sanctuary” as well as “scenes of joy” 

 Mental exercises/
exploring 
cognitive 
patterns and 
resulting 
emotional 
behavior 

 Mental exercises and the exploration of cognitive patterns and their 
resulting emotional behavior are trained in order to detect habitual 
patterns such as inner dialogue dynamics, discover and reduce 
habituated judgments as well as identify personal triggers for emotional 
behavior 

 Interpersonal and 
interactive 
exercises 

 The ‘mindful dialogue’ has been specifi cally designed to build and refi ne 
the interpersonal and group dynamics skills of students (more details 
are provided later on in this chapter). The ‘mindful dialogue’ should 
only be introduced when the students feel at ease with the silent sitting 
exercise. It is frequently introduced after the 12-week-training. The 
practice is initiated in class at times that the teacher fi nds appropriate 
(e.g. there is a so-called “class-lesson” in which personal and social 
issues are being discussed) 

 The mindful 
dialogue 

 3. Individual 
mindfulness 
practice in 
everyday life 
enhances 
self-compassion 
and acceptance 
for others 

 Everyday practice allows individuals to become more aware of stressful 
situations, understand personal cues for stress, practice shift of mode, 
notice stereotyped personal concepts in interaction, practice new ways 
of behavior in a playful way (e.g. “mindful eating”, “mindful talking”), 
and become more benevolent to self and others 

Table 1 (continued)
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       A Detailed Description of the Components 
of the MISCHO Program 

 Having introduced the reader to the basic concepts of MISCHO as well as the 
prerequisites, we will now describe several aspects necessary for its successful 
implementation. We also discuss certain aspects that need be taken into account 
when MISCHO is taught to students of different age cohorts. 

    Introduction 

    Kindling Motivation 

 The most important goal of the initial phase of the MISCHO program is setting the 
stage for the manifestation of mindfulness in a classroom setting. In other words, to 
kindle a motivational spark for embracing the spirit of mindfulness, an atmosphere 
of acceptance and non-judgment is essential. At the same time it is important to 
stimulate students’ curiosity so that they are keen to take on the role of a researcher 
scrutinizing their mind in a systematic way. It is certainly benefi cial that mind-body 
practices have become quite well-known and even popular in recent years. This 
augmented acceptance of mindfulness and curiosity for “mindfulness tools” has 
certainly paved the way for bringing mindfulness into the realm of education. 
However, it is still challenging for teachers to introduce exercises of mindfulness to 
students, as children and adolescents can be wary of unfamiliar “consciousness 
techniques” and somewhat afraid of introspective processes. Teens are particularly 
sensitive to engage in things that they assess as childish and “weird”. 

 As such the fi rst steps of curriculum implementation in the classroom setting 
have been carefully designed so that initial resistance of students – if there is any – can 
be refl ected and become part of the learning process. The teacher’s function as a role 
model for embodying mindfulness is very important because (s)he can set a real-
life example by carefully listening and not immediately judging the students’ comments 
but rather appreciating them even if they seem obstructive or inapt. By welcoming 
all that comes up in the process of teaching mindfulness, the teacher is able to 
embody the core attitude of mindfulness – being totally present in the moment, 
putting trust in the emerging group process without judging it. If a teacher has been 
able to incorporate such an attitude, (s)he can systematically improve the social 
atmosphere in the classroom. (S)he then is no longer a teacher who just instructs 
“mind-body-training”, but rather embodies the essence of mindfulness. A mindful 
teacher conveys this attitude by delivering an implicit but atmospherically tangible 
message that can be both soothing and inspiring to students: “You are appreciated 
exactly the way you are and you do not have to strive to do/be better, be more 
intelligent and more head-and-shoulders above average to be acknowledged.” 
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The relief students may start to feel in such an appreciative atmosphere cannot 
be overestimated, as mindfulness can become contagious in a positive way both for 
students and teachers.  

    Phenomenological Experiments and First Person 
Oriented Mind-Body Research 

 Practicing mindfulness by means of systematic and guided introspection and self- 
awareness trainings opens an experiential space that allows individuals to investigate 
and analyze their mental processes in a profound way, i.e. getting to know emotions, 
cognitions, likes and dislikes, their bodily sensations and impulses in a private and 
existential manner even while embedded in a group setting. However, students are 
not only enabled to become phenomenological researchers of their own mental 
realm but also encouraged to refl ect and share “phenomenological research results” 
with their fellow students. 

 Particularly the close interlink of the mind-body relationship that has frequently 
been described in scientific essays, can be explored by means of first person 
oriented mind-body research (Maturana and Varela  1975 ,  1980 ; Varelaet al.  1974 ). 
The students are encouraged to experientially acquire the insight that the interpretation 
of cognition, emotion, language, and consciousness are observer-dependent. However, 
many inner mental states are rather opaque to the observer, leading to automatic and 
involuntary reactions and behavioral patterns. 

 One of the phenomenological experiments that will be described in more detail 
is an adoption of the well-known “raisin-exercise” which is part of the standard 
MBSR-program as it was devised by Jon Kabat-Zinn. The goal of the raisin- exercise 
is apparently simple: phenomenologically exploring – i.e. observing, touching, 
smelling, tasting, eating – a single raisin as mindfully as possible – as if one has 
never eaten a raisin before. However, the students are – in contrast to Kabat-Zinn’s 
original instruction – asked to close their eyes so that they are not distracted by 
visual percepts so that they can pay full attention to their mental landscape, i.e. they 
can sense the various impulses arising when an unknown small object – a raisin – is 
put in their palms. Before the “experiment” the teacher will enhance curiosity by 
asking the students what will be put into their hands, while their eyes are closed. 
By meticulously paying attention to these inner processes the students become 
aware of the subtle interdependence between thoughts and emotions and body 
sensations. Students are invited to surrender to upcoming impulses and associated 
mental events but they are encouraged to withstand as long as possible. Of course, 
they are free to decide if they want to follow the instructions and they are invited to 
refl ect upon the inner processes associated with obedience and/or defi ance. Thus, 
students are able to become aware of concomitant cognitions and emotions such as 
curiosity, boredom or fear. “I hoped it would not be a dead fl y!” was a statement 
made by one of the students. When the students are asked to discover the raisin 
by smelling – they detect how the olfactory sensory input may evoke positive or 
negative memories. When the students are asked to touch the “object” with their 
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lips, they are able to experience how saliva production in their mouth is instantly 
increased. They are then asked to take the raisin into their mouth without allowing 
them to bite or swallow for a considerable time. When they are fi nally permitted 
to bite and chew, they are asked to voluntary delay swallowing and to observe the 
impulse of wanting to swallow and savor the taste of the raisin. 

 The described experiment is supposed to experientially teach students how complex 
automatized behavioral patterns such as eating may be split up in minute sequences 
such as smelling, chewing, tasting, and swallowing that are consciously perceived. 
Having fi nished the experiment, students are invited to mentally review and recall 
the process, again with their eyes closed. Finally students are invited to share their 
observations and comments about their mental experiment with each other, thereby 
revealing the variety of subjective cognitions and emotions associated with the 
experiment. For example one student told how an instant feeling of nausea came 
about when he smelled the raisin. He explicated that he was forced in his childhood 
days by his grandmother to eat cake with raisins although he could not stand the 
taste of them. Although it is obvious that this phenomenological experiment may 
be helpful for preventing eating disorders, the primary aim of this “research” is 
enhancing student motivation. Students are usually baffl ed by involuntary reactions 
associated with “the experiments”. Experimental setups utilizing well documented 
mechanisms such as the Stroop effect show in a very impressive manner that mental 
processes cannot be easily controlled under certain circumstances (see Table  1 ). 
There are of course many more striking experiments of similar kinds that can be used 
as pragmatic tools for phenomenologically exploring and discovering the mechanism 
of human perception and awareness.   

    Formal Meditative/Introspective Practice 

 After having stirred motivation and introduced the students to the concept of mindfully 
observing the mind and its advantages, it is necessary to introduce some regular 
and systematic ritualized training. Students are additionally informed about contem-
porary neuroscientifi c fi ndings concerning mechanism and effects of meditation/ 
mind-body practices so that they are able to contextualize their experiences. Although 
a variety of body-oriented exercises in a sitting or a standing position is available, 
we will shortly describe four types that we deem to be useful and viable in a classroom 
setting (see also Table  1 ). 

    Sitting Meditation 

 This intervention is characterized by sitting in an upright but relaxed position for 
minutes. The legs are slightly apart – shoulder width – and the feet are fl at on the 
ground with the hands palm up on the upper legs. This posture constitutes the formal 
commencement of the practice time, and at the end of the session the students are 
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asked to rub their hands together as a sign of having completed this phase of formal 
meditation. The basic exercise is twofold: (1) Becoming aware of the breath and 
gently observing it without voluntarily changing it, (2) and redirecting attention 
back to observing the breathe when the focus of attention is shifted away. In this 
context Mark Williams terminology of “mode of doing” (our thoughts, our plans, 
our expectations etc.) versus “mode of being” (sensory awareness of the breath or/
and the body) is being conveyed to the students. The fi rst meditation phase will only 
last 30 s. In the following sessions, training time will gradually be extended until the 
students are able to sit for 10 min without experiencing diffi culties concentrating on 
their breath.  

    Abdominal Breathing, Body Scan, and Other Practices 
Derived from Qi-Gong 

 Other forms of mind-body practices such as abdominal breathing and variations of 
the body scan are taught as well. Qi-gong (pronounced “chee-gung,” translated as 
cultivation of body-mind) is an established ancient Chinese mind-body system 
comprised of postures, exercises, and breathing techniques as well contemplative, 
meditative and introspective procedures intended to improve and intensify the body’s 
 qi . According to traditional Chinese philosophy,  qi  is the fundamental life energy 
responsible for health and vitality. Qi-gong combines slow movements, awareness 
of the breath and imagination e.g. of agreeable images. As muscle tension is often 
an indicator of inner tensions the regulation of this hypertension by practicing these 
soft movements is benefi cial.  

    Guided Imaginations 

 Guided imaginations are introspective techniques that are used to mindfully “tone” 
and modulate cognitions and emotions by means of visualization techniques. The 
capacity to create positive mental images with affi rmative emotional connotations 
can be taught, trained and refi ned. For example, students are guided to create or 
conjure up a “magical location” in their mind – a place such as the top of a mountain 
with a great view where they are enjoying the landscape and feel well and happy. 
Another exercise directs students’ imagination towards a positive, peaceful, agree-
able and joyful incident in their past. The students are instructed to explore the 
visualized image by observing their joyful memory as a mental fi lm from different 
perspectives. They are fi rst invited to watch the scenery from an external camera- 
like perspective and then instructed to switch to the fi rst-person perspective thereby 
reminded to pay attention to concomitant cognitions, emotions and bodily sensa-
tions. The ability to evoke positive emotions such as joy and gratitude is an effective 
antidote against stress, anxiety, anger or fear.  

V. Kaltwasser et al.



395

   Work with Cognitive Patterns 

 When the formal mind-body exercises have been well established and practiced 
for a while, students have begun to understand how close the connection between 
body and mind is and how they themselves can make a difference in the way they 
communicate with their mental realm. At this point they are adequately prepared to 
start working on their cognitive patterns, because the formal practice has naturally 
exhibited impact on the way the students perceive themselves and the outer world. 
The most important insight they may have gained by practicing mind-body 
practices is the ability to increase their degrees of experiential and behavioral 
freedom. In short, if students become more aware of their automatic impulses and 
patterns they have the freedom of choice. They are able to postpone a demand for 
the sake of a voluntarily chosen alternative aim that can only be reached by delaying 
gratifi cation. Another vital insight for the students is an understanding of the way 
we attribute meaning to situations in the outside world that is naturally associated 
with prior learning experience and therefore also a function of individual biography. 
This insight is important for dealing with stressful events, as we are only able 
to identify, understand and withhold automatic reactions if we are able to identify 
their triggers. This occurs naturally with increased awareness so that the freedom of 
choice is enhanced – choosing one’s reactions voluntarily is an achievement on the 
road to personal independence.  

   Mindful Dialogue 

 At this stage of the MISCHO curriculum the “mindful dialogue” is introduced to the 
students. It is a method originally developed by Gregory Kramer (Kramer  2007 ) 
that has been adopted to fi t the demands of a classroom environment. In short, 
applying the concept of mindfulness to communication and interaction processes 
allows both the speaker and listener to direct their full attention to the conversation 
with an appreciative attitude. 

 The exercise of the “mindful dialogue” is structured in such a way that the 
complexity of the communication process can be closely scrutinized and investigated 
by the students. 

 Given that impersonal communication such as e-mail, texting have steadily 
increased, the potential power of mindful communication cannot be underestimated. 
The title of Sherry Turkle’s book “Alone Together” underlines how electronic media 
have established virtual communication paths that can be detrimental (Turkle  2011 ). 
Children and adolescents who prefer impersonal communication may be deprived 
of the ability to develop social skills and competencies that are vital for mutual 
understanding. Acquiring the competencies to decipher emotions, communicative 
signs, behavioral clues etc. and developing the ability to listen carefully are the 
functional and communicational building blocks of human society. 

 How is the “mindful dialogue” implemented in the MISCHO curriculum? Before 
the communicative dialogue is established, students are instructed to evoke a joyful 
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experience in the past by means of guided imagination techniques (as described 
above). The students are then asked to choose a partner with whom they feel com-
fortable sharing their evoked memories. The apparently “simple” act of voluntarily 
choosing a suitable partner is dealt with in a conscious way: The students naturally 
pay attention to their motives, fears, hopes and expectations of fi nding a partner they 
deem suitable or inappropriate. While the corresponding mental processes are 
addressed by the teacher, they can now be experientially refl ected by the students. 
In contrast, if the teacher selects students’ dyads, students may be able to experience 
the difference when decisions are externally imposed at the cost of limiting the 
freedom of subjective choice. The teacher guides this process by drawing the stu-
dents’ attention to their immediate impulses and asking them to decide if they want 
to surrender to them or not. 

 For example, at the very beginning the students – having their eyes closed – 
are asked to internally decide if they want to begin to tell their joyful experience. 
What is their habitual role in conversations? Are they the person who takes the 
initiative, who talks a lot, maybe interrupts the counterpart, or are they prone to 
let the other one do the talking? Do they have diffi culties fi nding something to 
say? Are they afraid of the reactions of their respective partners? These subtle 
internal processes can thereby be scrutinized and personal cognitive patterns can 
be detected; with this newfound awareness the student can playfully start to 
change habits. The narrator may decide to let the partner begin to talk and simul-
taneously the cognitions and emotions evoked by this new behavior can be expe-
rienced. “Trust emergence” is one of Gregory Kramer’s guidelines suggesting 
that one has to put trust in oneself and the listener. The great challenge for the 
teachers teaching the “mindful dialogue” is creating an atmosphere of trust and 
acceptance. 

 The “mindful dialogue” is structured in a way that enables the student – having 
the eyes closed – to become aware of the complex internal realm and then – opening 
the eyes – either as a listener or a speaker to become aware of the complex situation 
of personal – face to face – communication.   

    Mindfulness Transferred to Everyday Life Creates  
Self- Compassion and Acceptance for Others 

 Having obtained a basic understanding of the complex relationships between 
body and mind in the artifi cial context of the experiments, the next step is to bring 
mindfulness into everyday life. This entails the ability to monitor distress triggers 
such as the onset of resenting mental dialogues and the capacity to stop these proce-
dures before they fan negative emotions and produce dysfunctional behavioral 
responses. It is therefore also important to introduce methods that enhance self-
compassion (Neff  2011 ). 
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   Teaching MISCHO to Different Age Groups 

 The MISCHO curriculum as described above is best suited for pupils of the age of 
around 10 years. 1  Around the age of 10 neuronal self-regulation capacities have 
been developed to the extent that allow children to voluntarily focus their attention 
for a longer period of time (Siegel  2007 ). Pre-teens who have been trained in 
mindfulness may be able to benefi t from this training during the phase of puberty as 
“they are being given the gift of prefrontal reinforcements for challenging times in 
the future” (Siegel  2007 , pp. 274–275). Having acquired mindfulness competencies 
may be particularly fruitful because teens are frequently reluctant to share their 
inner feelings or partake in phenomenological experiments as described above. 
However, mindfulness training may bestow the ability to share inner states with less 
resistance. Once students arrive at an advanced stage in their high school career 
(“Oberstufe”), around ages 16–18, they frequently start to welcome mindfulness 
interventions because they realize that they are benefi tting from them. For these age 
groups MISCHO contains more elaborate psychoeducative information components 
concerning the body-mind-relationship. Useful collaborations with biology teachers 
scrutinizing the physiology of the brain may additionally be established.    

    A Pilot Evaluation Study of MISCHO in 10 Year 
Old High School Students 

    Aim and Design of the Study 

 This pilot study aimed at investigating the effects of the MISCHO intervention 
in 10- to 12-year-old high school pupils on stress, well-being, attentional and 
emotional regulation capacity. Students attended the fi fth class of a high school 
located in the Frankfurt region in Germany. 

 The class receiving the MISCHO intervention for a period of 12 weeks 
(September 2010–February 2011, vacation excluded) for 10–15 min three times a 
week consisted of N = 29 students. Two other 5th grades consisting of N = 25 and 
N = 30 students were used as active and passive control groups, respectively. The 
active control group was provided with an active reading training with the same 
time intensity over the same period of time as the mindfulness intervention group, 
whereas the passive control group was not receiving any intervention. Table  2  
provides sample characteristics:

   A psychophysical test assessing distinct aspects of attentional capacities by means 
of gauging participants time discrimination ability (for the conceptual background, 

1   Teaching mindfulness to children at an earlier stage, for example in primary schools and even 
in kindergarten is nevertheless possible, although the curriculum has to be adapted to the devel-
opmental stage (Altner  2009 ). For example, vivid stories and defi nite, concrete mental images 
were found to be most adequate for this age group. 
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see the chapter by Wittmann & Schmidt in this volume) and self-attributed distress 
and well-being as well as emotional self-regulation capacity was collected before 
September 2010 (t1) and after the intervention in February 2011 (t2). An additional 
post-measurement was taken in June 2011 (t3) (Table  3 ).

        Results 

 Due to the small sample size of the study, differences in means between fi rst and 
second (t1−t2) and fi rst and third (t1−t3) measurement point were computed as effect 
sizes on the basis of Cohen’s  d . According to the convention, effect sizes  d  < 0.2 
indicate a small,  d  ~ 0.5 a medium and  d  > 0.8 a large effect.  

   Table 3    Measurements   

 Measurement  Description 

 Duration 
Discrimination 
Ability 

 For the duration discrimination test, students were presented a standard 
experimental paradigm consisting of a pair of auditory stimuli and asked 
to assess which acoustic cue was presented for a longer period of time, 
the fi rst or the second. One stimulus was always a standardized auditory 
sound signal at 440 Hz (standard stimulus). The target stimulus was an 
auditory stimulus of either positive (“someone laughing”), neutral (“a 
cow mooing”) or negative emotional (“someone weeping”) association. 
The standard stimulus was always presented either for 2 (“short sound”) 
or 4 s (“long sound”), while the temporal length of the target stimulus was 
varied from +40 % to −40 % in steps of 6 differences. In total, 36 trials 
consisting of 12 positive, 12 neutral and 12 negative stimulus were 
conducted. 18 trials had the shorter and 18 other trials the longer stimulus 

 SSKJ 3-8 
questionnaire 

 The SSKJ questionnaire (Questionnaire for the assessment of stress and 
stress coping in children and teenagers) is a psychometrically validated 
instrument that assesses vulnerability to distress, coping with stress as 
well as symptoms of distress during childhood and adolescence 
(Eschenbeck et al.  2006 ; Saile  2007 ). In this study, for the sake of 
brevity, apart from the vulnerability to distress and somatic and 
psychological symptoms of distress scales, only the constructive- 
palliative emotional regulation capacity was assessed due to its 
conceptual proximity to mindfulness 

 KINDL 
questionnaire 

 The KINDL questionnaire (a generic children’s quality of life questionnaire) 
is a frequently used questionnaire instrument for assessing quality of life 
(QoL) as a function of psychological, physical, psychosocial well-being 
and daily functioning in children and adolescents (Bullinger et al.  1994 ; 
Ravens-Sieberer and Bullinger,  1998a ,  b ). The instrument is based on a 
well-validated measurement model based on six subscales evaluating 
pivotal dimensions of children and adolescents QoL and well-being 

   Table 2    Sample demographics   

 Class/group  Number of students  Age  Female gender 

 Mindfulness  29  10.29 (SD = .64)  36 % 
 Active reading  25  10.46 (SD = .78)  71 % 
 No intervention  30  10.32 (SD = .78)  36 % 
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    Duration Discrimination Ability 

 Figure  1  depicts the group outcome for the duration discrimination task for all three 
groups for all three measurement points.

       Questionnaires 

     1.    SSKJ: Sum scores of the stress vulnerability as well as the (somatic and psycho-
logical) stress symptom (sub)scale(s) indicate high experienced distress levels, 
while high scores on the constructive-palliative emotional regulation capacity 
point to increased utilization of the respective coping strategy. No relevant 
differences between the three groups were found for vulnerability to distress 
(MISCHO: d t1−t2  = .15; d t1−t3  = −.06; active control: d t1−t2  = .19; d t1−t3  = −.17; passive 
control: d t1−t2  = .34; d t1−t3  = .03). In a similar vein, no relevant change in the 
mindfulness class was found for the somatic distress symptoms scale, while a 
sizeable difference was observed in the passive control group (MISCHO: d t1−

t2  = .25; d t1−t3  = .35; active control: d t1-t2  = .34; d t1−t3  = .30; passive control: d t1-t2  = .85; 
d t1−t3  = .18). With regard to the psychological distress subscale, in comparison 
to the two other classes, the smallest increase in distress was observed in the 
mindfulness class (MISCHO: d t1−t2  = .13; d t1−t3  = .26; active control: d t1−t2  = .40; 
d t1−t3  = .42; passive control: d t1−t2  = .60; d t1−t3  = .30). Concerning the constructive-
palliative emotional regulation capacity, the mindfulness class exhibited an 
increase, while a decrease respectively no change was observed in the active and 
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  Fig. 1    Total amount of correct hits only improved in the mindfulness class as indicated by the 
respective effect sizes (MISCHO: d t1−t2  = .37; d t1−t3  = .32; active control: d t1−t2  = −.25 und d t1−t3  = −.10; 
passive control: d t1−t2  = .02 und d t1−t3  = −.09). Subsequent analyses show that the effects are larger 
for negative (MISCHO: d t1−t2  = .53 und d t1−t3  = .54) and for longer acoustical stimuli (MISCHO: 
d t1−t2  = .53 und d t1−t3  = .54). Error bars indicate standard deviation       
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passive control groups (MISCHO: d t1−t2  = .33; d T1−T3  = .20; active control: d t1−t2  =  − .29; 
d t1−t3  = −.16; passive control: d t1−t2  = .02; d t1−t3  = −.05).   

   2.    KINDL: Higher sum scores can be interpreted as an indicator for a higher degree 
of self-reported health-related quality (QoL) of life of the respective child. While 
no substantial change in QoL was observed in the mindfulness class, QoL has 
decreased in the two other classes (MISCHO: d t1−t2  = −.08; d t1−t3  = −.02; active 
control: d t1−t2  = −.57; d t1−t3  = −.68; passive control: d t1−t2  = −.38; d t1−t3  = −.11). A 
similar result was obtained for somatic (MISCHO: d t1−t2  = −.32; d t1−t3  = −.22; 
active control: d t1−t2  = −.76; d t1−t3  = −.50; passive control: d t1−t2  = −.71; d t1−t3  = −.16) 
and psychological wellbeing (MISCHO: d t1−t2  = .11; d t1−tT3  = .06; active control: 
d t1−t2  = −.50; d t1−t3  = −.54; passive control: d t1−t2  = −.54; d t1−t3  = −.19). A possible 
explanation for the decreasing QoL over the course of the year may be an 
increased allostatic load due to performance tests. Family-related QoL has 
additionally increased in the mindfulness class, whereas it has decreased in the 
active and passive control class (MISCHO: d t1−t2  = .18; d t1−t3  = .15; active control: 
d t1−t2  = −.46; d t1−t3  = −.58; passive control: d t1−t2  = −.27; d t1−t3  = −.24). In contrast, no 
prae-post differences between groups were found for self-appreciation as well as 
friend- and school-related QoL.     

    Discussion 

 The results of the duration discrimination test suggest that certain attentional aspects 
may have improved in the mindfulness class. However, from a statistical point of 
view no signifi cant changes could be established, possibly due to differences in 
baseline, small sample size and random variation. It is thereby of interest to recall 
that particular acoustic cues associated with negative emotions as well as those cues 
displayed over a period of four seconds were more accurately differentiated by 
the students in the mindfulness class. This result may be interpreted as a “hard 
neuropsychological” effect suggesting that executive functions of attention and 
working memory improved in the mindfulness class. These cognitive functions 
have shown to be related to duration discrimination abilities (Pütz et al.  2012 ). 
Particularly the longer 4-s cues are more diffi cult to discriminate as their temporal 
length (two 4-s intervals with a pause in between last longer than 8 s) exceeds the 
temporal integration capacity of the “present moment” of around 3 s (Wittmann 
 2013 ). The question if the mindfulness class seems to have improved in certain 
cognitive functions as a result of the mindfulness intervention– as indicated by the 
effect sizes in comparison to the active and passive control group despite the lack 
of statistical signifi cance – cannot be answered on the basis of the extant data 
and further research is warranted. 

 The impact of the mindfulness intervention can also be found in the question-
naire data, as the self-assessed constructive-palliative emotional regulation capacity 
was found to be improved only in the mindfulness class. Decrease in quality of life 
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has been observed in other longitudinal data sets and may partially be interpreted as 
a shift of the internal reference point due to repeated measurement (Güthlin  2004 ). 

 The observed effects may cautiously be interpreted as practically relevant, 
although contextual effects may have occurred as a consequence of the non- randomly 
assigned group allocation. Nevertheless, if mindfulness interventions are supposed 
to be tested under real classroom situations, it is diffi cult to apply random group 
allocation procedures. However, despite the fact that the sample size was small and 
sample attrition occurred, we opine that the observed results are promising. From a 
pragmatic point of view, taken the feasibility aspect into account, our studies shows 
that mindfulness can be investigated in the classroom under real life conditions. 
While the effects sizes are small and we failed to obtain statistically signifi cant 
group differences, it should also be taken into account that that the mindfulness 
intervention was only conducted three times a week for 10–15 min summing up to 
a total amount of 12 h of training over a period of 4 months. Therefore, assuming a 
linear trend and “dose–response” relationship of the impact of mindfulness on health, 
well-being and attentional capacities, it may be extrapolated that the systematic 
integration of mindfulness in every day school life could produce substantive effects 
on an array of variables relevant for health, well-being, attentional and cognitive 
performance, self-regulation capacities as well as social competencies.   

    Conclusion 

 As we have shown in this contribution, the cultivation of mindfulness allows for 
investigating, understanding and refl ecting oneself in a systematic way and thereby 
enhancing intellectual, attentional, emotional, and behavioral self-regulation 
capacities. We think that getting to know oneself by understanding the inner milieu 
is a prerequisite for understanding the outer world and other human beings. Being 
able to control one’s impulses is the prerequisite not only for delaying gratifi cation 
and enlarging self-effi cacy, but also in the development of emotional and social 
competence. Moreover, being mindful can prevent an individual from seeking a 
“quick fi x” of their feelings of unease by smoking, drinking alcohol, taking drugs or 
over- eating. Additionally, an increased awareness concerning the relativity of all 
individual perception processes and experientially grounded knowledge about the 
importance of implicit and automatized processes on thinking, feeling and behaving 
may even lead to individual transformation and development. Finally, being mindful 
allows the attitude of taking time and of experimenting with ideas and behavior 
“off the beaten track” as mindfulness may enhance creativity and out-of-the-box 
thinking. We believe on the basis of our pilot study that mindfulness can be easily 
and pragmatically implemented in the classroom and that both students and teachers 
may tremendously profi t from a systematic integration of mindfulness in everyday 
school life. Further research on “mindfulness in education” is called for as well as 
the education of teachers to both learn and practice mindfulness and subsequently 
teach these skills to students.     
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