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Mozart & Science 2006

A key challenge for our country is to provide sustainable as well as optimal healthcare for
our people.

For many years the Austrian federal state of Lower Austria has continuously sought to
improve healthcare standards by expanding and modernizing its medical infrastructure. To-
day it provides its citizens with the highest level of medical care at 27 healthcare facilities
throughout the state.

At the same time, Lower Austria strives to implement the latest findings of international
health researchers, according to which not only somatic medical factors determine good
health, but also psychosocial aspects. The latter considerably influence our wellbeing and
recovery time after an illness.

To be able to guarantee the highest quality standards in this sector, Lower Austria’s initia-
tive in the field of music therapy has induced the Austrian state to adopt legislation - the first
country to do so on a worldwide scale - recognizing music therapy statutorily as therapy
treatment. In addition, the University of Applied Sciences of Krems (FH Krems) will launch
a degree program in music therapy in September 2009. On the basis of scientifically proven
findings, lectures and seminars will be held at the university where students are also given
the opportunity for further research. This way, music therapy can be offered as high-quality
therapy in various healthcare facilities in Lower Austria.

The present publication summarizes essential outcomes and perspectives of research from
the 2006 Mozart & Science Congress, where music therapists entered into a fruitful dialog
with representatives of neuroscience, chronobiology and chronomedicine. As many psycho-
logical and physical processes are linked with the autonomous nervous system, practitioners
and neurologists were able to exchange ideas on multiple interrelated questions.

What started in 2006 as Mozart & Science, the first international interdisciplinary congress
on the subject, was continued in 2008. The synergies between research, the global exchange
of experiences, the provision of high quality programs for further academic qualification and
implementation in practice - as fostered by Lower Austria — are designed to offer the health
promoting effects of music to as many people in Lower Austria as possible.

I would like to thank the publisher and all scientists for their commitment and important
findings, helping to improve our healthcare system in Lower Austria. I wish you much suc-
cess for your future endeavors.

A Mag. Wolfgang Sobotka
) Vo o = X 2 Vice Governor Government of Lower Austria
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CHAPTER 1

Introduction: Music that works

Roland Haas

President of LM.A.R.A.A., Vienna, Austria.

It is with great satisfaction that I recall the international echo generated by the pioneering
congress Mozart & Science 2006, addressing interdisciplinary research on the effects of
music, which was initiated and then organised from 1°*' to 4™ October in Baden, near Vienna,
by the association of which I have the honour to be the President and under the auspices of the
Federal State of Lower Austria. The LM.A.R.A.A (International Music and Art Research
Association Austria) was founded in 2003 in Vienna with the aim of providing a forum for
those institutions already applying interdisciplinary approaches in this field to further
education and to therapeutic approaches involving music. The member organisations of the
LM.AR.A.A. made their expertise, their international networks and their resources available
for Mozart & Science 2006 on a voluntary basis.

1.1. Music therapy and quality research

The present volume, however, is not simply a documentation of the Mozart & Science 2006
congress. It comprises contributions from the fields of biology, chemistry, mathematics,
education, psychology, sociology and medicine and aims to create a basis for the discussion of
current research findings on the effects of music as well as to encourage readers from differing
backgrounds to include insights from neighbouring disciplines. The bridges being built
between chronobiology and neuropsychology, between music therapy and neurology, be-
tween public health studies and mirror neuron research as well as between musical education
and research into emotions struck us as being potentially very valuable starting points towards
a deeper understanding of more complex aspects of the psycho-physiological effects of music
on listeners. The ensuing debates can and shall be pursued in the course of further
international congresses. Of the 35 lectures given during the congress, we have selected
fourteen which focus on fundamental aspects, recent research findings and reports from the
‘cutting edge’ of preventative and therapeutic medical practice involving music.

1.2. Music therapy and medicine

Perhaps it is a phenomenon peculiar to Austria that music therapy does not yet enjoy its
rightful place in the medical therapeutical palette. For as can be seen from the contributions of
Oliver Sacks and Conchetta Tomaino, which describe investigations carried out as early as the
nineteen-nineties, the situation in the USA, to name only one example, is very different. Music
therapy is implemented routinely in many clinics there. As may be expected of a generally
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recognised form of therapy, clinically applied music therapy must be proven to fulfil certain
performance criteria, i.e. its efficacy must be susceptible to scientific verification. In the USA
there appears to be avid competition in the fields of health care, music therapy and
neuropsychology to furnish relevant data.

At least Austria can boast a Music Therapy Act, passed by the Austrian National
Parliament in 2008. The new law provides a framework for regulating both training and
implementation. However, the situation in Germany shows what efforts are needed to ensure
that music-therapeutical approaches are in compliance with current medical standards, can be
defined in terms of the so-called diagnosis related grouping (DRG) or be assigned an
internationally recognised operations procedures key (OPK). The basis for such benchmark-
ing is provided by the principles of evidence-based medicine (EbM), which requires proof of
degrees of treatment quality both in outpatient and in hospital treatment according to clinical
experience and independent research findings. To this end, investigations are assigned to
various quality levels, ranging from Level IVb, which reflects the opinion of respected experts,
to Level I, which involves meta-analysis of numerous randomised, controlled studies.

Cheryl Dileo’s contribution in this volume includes reference to music therapy’s place in
this scheme of things, namely as intervention in a context ranging from the psycho-social to
the psychosomatic. But there remains considerable room for further definition of the concrete
potential and limitations of music therapy. For instance, a Cochrane meta-study involving xx
studies on pain therapy with music makes clear that the essential ‘medicament’, namely the
music itself, is only very rarely sufficiently well delineated as to allow reliable testimony as to its
specific contribution to the healing process.

Our selection of contributions for the present volume, as well as the 2™ congress on
interdisciplinary research into the effects of music, Mozart & Science 2008, pursues the aim of
presenting basic research findings on the effects of music from developmental-psychological,
neuropsychological and chronobiological points of view. We also wish to describe international
examples from music-therapeutical practice and research which range from Levels IVa to II
on the quality scale of the Scottish Intercollegiate Guidelines Network (SIGN) for EbM. The
decision to publish the volume in English reflects a desire to underline the international scope
of our commitment to music therapy and to strengthen its research base. This may be expected
to fuel the debate in Austria surrounding the implementation of (and staff training for) music
therapy, shedding light on international standards in respect of quality criteria and quality
assurance. It is the aim of both the present volume and the congress series to take up the
challenge which represents this, i.e. both to abide by and respect the standards as they are now
and at the same time to discuss and elaborate how they should be defined in the future.

1.3. Austrian research into the effects of music

Benchmarking and quality assurance remain important goals for those involved in music
therapy - on the one hand on account of the new legal framework, but also because state
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supported and university level training in music therapy requires standards of research and
teaching which can withstand international comparison.

It is not that the Austrian research community need fear comparison, it being the
birthplace of a decisive impulse in respect of interdisciplinary studies concerning the
brain and music: As early as 1973 - many years before the ‘Decade of the Brain’ in
the USA - the physicist Juan G. Roederer presented a trailblazing paper entitled “The
Physical and Neurobiological Foundations of Music’ as part of the Carinthian Summer
Music Festival in Ossiach, Kédrnten. In 2004, the American musicologist Diana Deutsch
wrote about this period: “... A series of interdisciplinary workshops on the Physical and
Neuropsychological Foundations of Music ... was held in Ossiach, Austria [during the
Carinthian Summer festivals], and it was at these workshops that many of us learned for the
first time, and with great excitement, about studies on music that were being carried out in
each other’s fields. It became clear at these exhilarating workshops that an interdisciplinary
study of music, with input from music theorists, composers, psychologists, linguists, neuro-
scientists, computer scientists, and others, was not only viable but even necessary to
advance the understanding of music”. Afterwards Juan G. Roederer wrote his standard
work on psychoacoustics and remained faithful to this field of study until, and indeed
beyond, his retirement. We were very gratified to be able to welcome him as honoured
speaker at the first congress.

Roederer’s series of workshops continued until 1985, whereupon the baton was passed
on to a research group led by Gerhard Harrer and W. J. Revers at the University of
Salzburg. The group attracted the attention and support of the Austrian conductor
Herbert von Karajan and with his cooperation it was able to conduct neuropsychological
experiments in Salzburg. One hundred years after J. Doigel’s pioneering investigations on
the effects of music on bodily processes (Uber den Einfluss der Musik auf den Blutkreislauf,
1880 - ‘On the influence of music on the circulatory system’, 1880), the researchers in
Salzburg demonstrated the possibility of detecting the psycho-physiological resonance of
music by measuring parameters obtained from the brain and the skin. Nearly thirty years
ago this area of research - studies and theories on psychosomatic processes — yielded
measurement data for the autonomous nervous system which today forms the basis for
standard medical practice and, with the aid of a new generation of HRV measurement
devices is likely to become available to the general public for self-therapy in the near
future.

Since 1974, the neurologist Hellmuth Petsche from the University of Vienna has pursued
the question as to how the effects of music on listeners can be detected by means of EEGs, more
recently in cooperation with laboratories in Irvine, CA. With Gordon Shaw and Francis
Rauscher he became a witness of the phenomenon which later, under the pseudonym ‘Mozart
Effect’, was to have considerable influence on developments in the field of neuropsychology.
Petsche was already using EEG readings for systematic research at a time when computers
were not yet available to process the results and few people had an inkling of the hidden
potential of such data. On being invited by the Herbert von Karajan Trust (founded in 1978) to
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take over the post of scientific director, he advanced to become a pioneering representative of
Austrian investigative effort in the field of musical analysis using EEG data. It was he who
discovered that listeners to music have more concentrated networks in various regions of the
brain, as well as significant differences between musicians and non-musicians: Certain
distinctive patterns found in the frequency range above 30 Hz amongst the members of the
first group provide evidence for high levels of cognitive performance. The work of Stefan
Koelsch and Peter Vuust on the way music is processed in the speech centre and on the
semantics of music provides a further confirmation of the value of this kind of approach in the
era of magnetic resonance tomography. With his EEG studies, Petsche was able to identify
‘musicality in the brain’, and using Howard Gardeners concept of different types of
intelligence he was able to find evidence to suggest that musical intelligence probably has
the greatest effect on the development of intelligence generally.

Petsche’s contributions in this field represent, to date, the last Austrian component in the
international concert of research on the effects of music resulting from the surge of activity
which began in the 1970s. Whereas elsewhere in the world one congress after another is held
on the subjects of musical perception and cognition, neuroscience and music and so forth, the
level of interest for research into the effects of music and music therapy in Austria’s
institutions of higher learning and research has quietened down considerably.

But not entirely: Further impulses came in 1995 through the congress on the psychology of
music therapy at the University of Vienna, which was based on the work of Dr. Gerhard Tucek
in the field of ethno-medicine, as well as Ingrid Haimbo6ck’s conscientious efforts as the
Director of the Karajan Centre in Vienna until 2006. During this time she upheld the spirit
of the Karajan Trust, promoting studies by G. Bernatzky from Salzburg, symposia led by
Hellmuth Petsche in Vienna and a series of interdisciplinary lectures at the university level.
Notable too is the work of K. Vanecek, a music psychologist at the University of Vienna, and
the musical education symposium ‘Musik als Chance’, which was initiated by Jutta Unkart-
Seifert in 1998 in Salzburg.

From 2001 onwards the young Mozarteum University in Salzburg embarked on its
research programme on the effects of music.

The eras of Rector Revers and Prof. Harrer in Salzburg were long past — thus it was all the
more gratifying that, in 2005, it was once again possible to hold a congress on Austrian
research into the effects of music involving researchers both young and old. This on the basis
of the first international congress ‘Mensch und Musik’ (Man and Music) was held in 2002
together with the basic research programme of the same name in which the universities
in Salzburg cooperated from 2003 to 2006. In 2006, this Salzburg initiative was nipped in
the bud thanks to a lamentable turn in higher education politics which culminated in
the University Act. Indirectly, however, this development also led to the finding of the
ILM.A.R.A.A. in Vienna in 2003 (now located in Lower Austria) as well as a research
programme for musical medicine at the Paracelsus Medical Private University in Salzburg
which continues unabated up to the present. In the present volume, the University’s director
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of music medicine programs, Vera Brandes presents the first Austrian study on music
therapy conducted according to EbM category II - a level which, to date, has only seldom
been achieved in music therapy research at an international scale.

1.4. Art and music therapy, catharsis and healing - psychosomatic perception?

I should like to add some reflections on the relationship between music as art and music as
therapy, to perception, to research into the manner of our perception and to therapeutic
aspects of art. 25 years of professional activity as dramaturge, festival director, theatre director,
producer and curator in municipal theatres and concert halls in Germany as well as cultural
director in Stuttgart, state capital of the Federal State of Baden-Wiirttemberg, have allowed
me to gather a wealth of observations and experience. In the course of time the significance
of public events such as these has been eroded in favour of more ‘private’ culture and
entertainment, even though the lion’s share of municipal outlay for cultural purposes
continues to flow towards theatres, opera houses, concerts, dance and festival events.
Nowadays the call for an adequate ‘return of investment’, unhappily adopted from the
business world, is becoming more and more insistent. I was wondering what message is
conveyed to the audience, their understanding of themselves, and for the society they lived in,
by art which is presented in that way?

Could it be that art as a whole, with its century old debate on ‘catharsis’ or aesthetic
education, will be reduced to a convoluted entertainment and educational operation for less
than 7% of the population? An operation with a 200-year-old musical repertoire, with an
‘aesthetisement’ of auditoria which can no longer measure up to ‘catharsis’ as the highest aim
of human culture and which cadges its own aesthetic essence from other media, oscillating
between the cult of meaning and the investments in a market of art products - leaning more
towards value treasure than the supply of imagery for human existence.

Perhaps a very European, romantic view reflects the historical accident that the continent
houses an enormous number of such institutions enjoying public support and fulfilling the
role as ambassadors of our cultural heritage and significance.

At the other end of the scale we find the mass media propagating today’s digital, globalised,
industrialised, confectioned art. The world’s images, its street and strand music, its modern
storytelling disgorge from televisions, cinemas, Googles, YouTubes and surge back and forth
in the gathering swell of the ‘social networks’.

Thus as my work in the festival programmes and performances took on increasingly
therapeutic forms, I was drawn closer and closer to the dialogue between science and art,
searching to understand the relationships between art, catharsis and therapy.

As a field of study, ‘Perception’ is seen today in the international scientific community as
covering all the various channels in which our senses enable us to become aware of the world
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around us. Essential to this discipline is the ‘perception’ that we perceive on two different,
perhaps even dichotomous levels. On our journey of encounter and learning from infancy
to old age we experience at first an ‘initial state of being’, which I should like to describe as
the preverbal perception of our human existence via the sensory organs. We learn to trust
these sensory impressions, we become more and more aware of them and thus we become
acquainted with our world and develop the ability to distinguish between it and ourselves.
Then, in a clearly subsequent step, we begin to name things and the relationships between
them as well as to form an assessment of what we feel and experience in our interactions
with them.

The combination of preverbal and postverbal awareness also constitutes a ‘state of being’,
but of another order of magnitude: An ‘image’ of the first order, but one in resonance with our
senses. At first, children find it hard to make the right connections between the words, the
things and the processes. But with practice they begin to tell stories, stories which provide the
basis for new relationships. Language gives us access to this ‘game’, which nevertheless always
remains connected with sensory perception via the body and with our spectrum of feelings.
From this moment we lead a double life: What we see and feel constitutes one of our
‘states of being’, and what we say about it, or indeed what we say about what we say, the other.
Simple though this may sound, anthropological developmental research has shown how
complex and differentiated these psycho-physiological capacities are. And it seems to me to be
axiomatic that this ‘second state of being’ is precisely that which defines our true human
existence and virtuosity.

Through this peculiarly anthropological feature of perception - the interplay between the
first and the second states of being - our species experiences the mixed blessing of
experiencing, simultaneously, Being and Awareness, the Deed and the Word, Passion and
Knowledge, Unity and Separation.

For using the symbols which characterise the second state of being — sounds and words,
images and representations — we are able to create new worlds; we have in our words and
sensory perception the tools which we need to become syntactical-semantical sculptors. We
may be sitting in a bus on the way to another day’s work — but still we can see, feel, smell and
hear the dawn, the town and the raucous market scenes which we are extracting line by line
from the novel which we are reading. If the author has done his job well enough, then those
scenes exist more truly in our experience than the ones which are, in gray actuality, flashing
past the windows of the bus.

Insofar as the sensory impressions, with attendant bodily reactions, are themselves present
in these symbols, their use and our awareness of this affects our state of being quite directly.
Language, a sound, an image, a movement — the symbols of Art — evoke reactions in us which
neurobiologists can now demonstrate with their representations of the activity of specific
brain regions. The observation is not itself new, but has merely become susceptible to scientific
proof, and it contains within it the concept of catharsis and of aesthetic effect. And their direct
counterparts can now be found in the human psycho-physiological blueprint.
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We may even assume that in the course of our evolution we have extended our capacities
for perception - as exemplified by the mirror neurons - and can use our psychology to build
a kind of amplifier, increasing the effect of the symbols which we ourselves have invented.
How else can it be possible for us to see into the past, into the future and become one with
faraway people and places all within the confines of a room in which darkness chases light,
shadows and sound ply our senses with input originating from a fellow human’s brain
and pen.

Art - the symbolic language for our senses — harmonises and at the same time lives the
dichotomy of our states of being. We use our sensory organs to assimilate artistic symbols as
they are presented on a stage or on a rostrum - by an actor’s body, for instance. The body is
real, and we appreciate it’s actions as such, whilst at the same time applying to it another layer
of meaning, another identity. In what we are pleased to regard as reality, the actor’s body is
confined, with ours, within a narrow space called a theatre. Nevertheless, he strides across
foreign lands, speaking words and doing deeds which strike home deep within us as we look at
him and listen, communicating to us the worlds of feeling, compelling us to resonate with him.
This is why we call a play a play, for a playhouse is where the second state of being is at play,
playing games which society licences by giving them the name of Art.

To this end every culture has developed its own structure and semantics of symbols, so that
those who belong to it can be addressed at the level of their first state of being. And therefore
every minute gesture made by an actor, every daub of paint on a canvas, every aspect of a
sculpture, the space created by a dancer and every note of music have their echoes within our
bodies, in reactions of the brain stem, the autonomous nervous system, in muscle activity and
in hormonal surges.

This interplay between the first and the second states of being, and especially our capacity to
accommodate and cope with the psycho-somatic process of perception, represents the food on
which Art subsists. By extension, it is equally the means by which therapies involving art can
take effect. For both make use of the symbols of being. Art itself is mainly concerned with new
ways of combining and representing symbols, perhaps even with the creation of new ones,
whereas art therapy uses them to mobilise our power to communicate with their substance, the
true “first state of being’. Precisely this is the system which sometimes loses its equilibrium and
expresses this with symptoms which we call disease. In life-long training we have learned to
address the first state of being via the second, so that the therapy consists in using the symbols
of the second state of being to allow regenerative processes to take effect in the first state, to
restore the balance on which our existence depends.

Therefore it is evident that everything which is art can, in principle, be used for therapeutic
purposes. However, the symbols to be implemented at any given time and the therapeutic aims
to be reached vary from case to case.

At this point the need for a discourse between Art and Science becomes paramount. The
decisions as to what kind of art are to be put to the service of art therapy must be guided by
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reflection on the human capacity for consciousness and perception of consciousness. In pure art
there are no boundaries, no framework - ‘anything goes’. Art therapy, on the other hand, has a
clearly defined task, even duty, to address a less-than-whole state of being and show how it may
regain its natural, healthy condition. It can only achieve this through a thorough knowledge of
that initial state of being, i.e. of the psycho-physiological framework present in our bodies, of the
causalities and structures governing all functions. In a therapeutic context it is not merely
legitimate, but necessary, to investigate these functions on a solid scientific basis in order to
understand their nature as fully as possible. There are many ways of attempting this, but all
should be governed by the desire to obtain a comprehensive grasp of what is involved.

As the Arts are very ancient, they do not share the enthusiasm of the natural sciences to
formulate a causal principle on the basis of every discovery made. Their methods are legion,
and as phenomenological as they are causal. We are learning more and more how body and
mind work together - for instance in the study of psychosomatic phenomena. And therapies
which use, in part, the imagination to achieve certain physical effects (such as showing films of
arctic waters to patients with third degree burns, which effectively lowers their body
temperatures) provide a great incentive to pursue the question as to how they work and
how such effects may be increased.

In this respect the symbolic language of art provides a reliable bridge to the effects, for it
operates entirely with the sensory organs and without the metaphysical - remaining always
within the realm of the physical — but with the advantage that this can be interpreted both
biologically and phenomenologically. Thus it is not necessary to launch another ‘body-and-
soul’” discussion when demonstrating the effects of music in the brain, in the heart rate, in the
circulation system, in glandular functions and in muscle tension. Attention can, and must, be
focussed on the psychosomatic aspects.

The motivation behind the use of music for therapeutic purposes has, in the past, been of a
varied nature - sometimes philosophical, sometimes political, sometimes individual. The
touchstone for its validity, however, is always to be found in its ability to use the symbolic
language of sounds, melodies and rhythms to address the true “first state of being’. It has the need
of science as a means to study perception and the results of perception with the same unerring
accuracy with which Wolfgang Amadeus Mozart, the musical artist, was able to foresee the
effects which his arias would have on his audiences. Here science and art can usefully enter into
communication, for it seems almost as though musical education and musical practice still have
a long way to go before they achieve a consciousness of these capabilities. What a magnificent
potential for healing - and how ignorantly the centres of musical learning reflect on the
questions surrounding the nature music and its effects on its listeners. ‘Aesthetics’? — a dusty old
word used in the 18" and 19 centuries; ‘catharsis’? — is just another term that crops up in
lectures on Greek tragedy. And yet our current knowledge about perception engenders a
great new challenge, opening up new avenues of enquiry into the nature of music, listening
and resonance. We now know enough about the biology, anthropology and history of music to
allow far more reliable discussion of its effects and forms than was possible in the past - but the
need to do so has yet to make itself evident on a large scale.
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The congress lecture given by Bjorn Lemmer, reflected in his contribution to this volume,
provides a good example. Somewhat tongue in cheek one could see it as a biologistic assessment
of modern music - Ligeti vs. Mozart, so to speak. Rats subjected to music by Ligeti showed
measurable stress symptoms, whereas this was not the case with music by Mozart. Nevertheless,
the fact remains that rats are rats and humans are humans. What conclusions may be drawn
from the fact that one set of impulses induces stress in rats, whereas another does not?

Stress and sources of stress form essential elements of our lives — indeed, life itself appears to
be a matter of maintaining a state of unstable equilibrium between too much and too little stress.
Thus 160 years after respected scientists warned of the fatal consequences of travelling at speeds
above 25 kph in the new horseless carriages, we now have a whole new range of playthings with
which to test our ability to cope with stress: practically every gadget in the home, at work and on
holiday has a clock to tell us how late it is and a source of radiation to keep our bodies vibrating.
The health statistics of the WHO rate stress as one of the major ‘civilisation diseases’, the
consequences of which are very far-reaching. Be that as it may, the statistics alone tell us little
about the conditions which oblige people to face up to all the stress in their lives.

Back to Ligeti. Is it possible to implement music in a concert hall as a form of stress to be
relished? Certainly: Wolfgang Amadeus Mozart had to face the criticism that he wrote ‘too
many notes’, in other words, his listeners suffered from reception stress. And Gedrgy Ligeti
clearly aimed to generate stress through sounds. By way of comparison: In the course of the
century which has elapsed between the first performance of Igor Strawinsky’s ‘Le Sacre du
Printemps’ in Paris, the scandal and stress at first experienced by audiences has undergone a
metamorphosis to an ecstatically pleasurable musical experience.

The contrast between the lengths to which Heavy Metal musicians and fans are prepared to
go in the search for more effective ways of raising adrenaline levels and the range of relaxatives
from ‘easy listening’ to ‘chill-out’ shows the degree to which popular music is produced for the
direct purpose of creating psycho-physiological effect. Art generates, so to speak, the capacity
to perceive its symbolic language, i.e. to understand and to empathise.

Any form of art therapy must therefore inevitably be concerned with the process of
perception in order to find out whether, and if so how, a given symbol of the first state of being
(language, music, image, drama) influences its recipient.

This task has been addressed by each epoch in its own way. Today we command in the areas
of neuropsychology, immunobiology and informatics very precise instruments and models
with which we can observe and represent the phenomena involved.

Once again - science and art have much to say to each other, they have the potential to
broaden each other’s horizons. Art can profit from a more exact knowledge of the mechanism
of reception, resulting, I suspect, in a more subtle relationship to the observer or listener. It can
play more inventively with the latter’s ability to interact, and more: As a mirror to human
existence art can show its creators and recipients in ever greater clarity who they are and how
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they behave and live. Science, in contrast, can learn from the phenomenology of symbolic
language. Just as designers of aircraft do well to observe the techniques which Nature has
developed to enable animals to fly, it is probably more useful to investigate artistic perception
in order to understand the interface between the brain and the computer than to resort to a
model emerging directly from computer technology. In respect of the subject under discussion
here - artistically based therapy - the dialogue surrounding the model of consciousness called
Art can create degrees of freedom on both sides: Science, in this case the science of medicine,
can achieve a structured, holistic understanding of the disease in question by retracing the
paths which have led us to become capable of artistic creation. Art, on the other hand, no
longer needs to be afraid of serving the cause of healing and therapy, for it recognises the
common roots to itself in the figure of human consciousness and on that basis it can at once
remain true to its artistic self whilst at the same time exercising a freer and stronger cathartic-
therapeutic influence.

Thus we find the path back to the public significance of art: School is not only for children,
but also carries on through life as a ‘school of consciousness’ for all who take pleasure in the
creation of new ‘states of being’, who are curious to experience more of themselves and their
nature, to explore, to throw themselves into the experience of reality. Art is a game of
consciousness, gladly in the light of scientific knowledge of the structure of consciousness, and
not merely as an archive of old and new narrations: This is where new perspectives for a
liberated contention with experience emerge. This is no longer a moral institution - indeed
unmoral is rather the correct epithet — but as part of a conscious process it remains
nevertheless an ethical one. We do not look at the stage or rostrum and see a mirror of
society, but instead we see an image of consciousness. To use Art in this manner makes a
gigantic difference. Further, it frees up the means which are gathered there and makes them
available for much needed social development.

That such development is overdue can be seen in the many irresponsible forms of the so-
called ‘knowledge’ concerning consciousness which abound today. Not only do such forms
abound in esoteric circles, but also where neurobiology and psychology are trivialised to
pander to man’s craving for orientation. Art, however, commands that such potential can be
employed in many areas, including medicine in the form of artistically based therapies, in the
investigation of the relationship between consciousness and the body and in drafting a concept
for healing and recovery.

To some extent this is already taking place, concealed in an explosion of therapeutic
methods throughout the world. But the way across the bridge of consciousness and our
‘modulation of the first and second states of being’ - i.e. the combination of science and art -
has only been found by a few to date. Much will have been achieved if this volume and the
congresses on which it is based can provide a contribution and motivation towards the
furtherance of this aim.
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CHAPTER 2

Sonification: listen to brain activity
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2.1. Physiology as a musical problem

The thesis of this contribution is: the body with its diseases can be experienced in a new way
by listening. In the natural sciences we are used to getting into contact with natural
phenomena via visual perception. But there is no a priori reason that this has to be like
that necessarily. Scientific explanation, modeling and forming of a theory, is supposed to be
independent from the modality of the individual perception. There is no reason to assume that
a congenitally blind person cannot be as good a scientist as a deaf person. However, there is no
guarantee that an exclusively visual and an exclusively auditory perception of phenomena will
lead to the same models and theories. On the contrary, it is probable that the evaluation of
perceptions by the visual and the auditory sense stresses different aspects and thereby will lead,
for example, to complementary conclusions, particularly when complex phenomena are
involved. Should this thought turn out to be correct, it would provide an important motivation
to test how the modality of listening can be exploited systematically in the natural sciences and
in medicine.

The present contribution deals with the problem that arises first in this endeavor, namely
the fact that in the case of human physiology many processes, among them the electric activity
of neurons in the brain, do not generate any sound. So how can we listen to processes that
cannot be heard?

Prior to dealing with this question and its (at least partial) solution we take one step back:
before any phenomena can be discovered by listening - listening itself has to be learned. The
empbhasis is, of course, on the scientific way of listening, listening as a tool in the natural
sciences. It turns out that the history of listening in the natural sciences is rather a narrative
of regression: a story of decline and expulsion. In today’s school systems, what is the only
subject that seriously teaches (non-linguistic) listening? It is music. But music, its contents
and intentions are diametrically opposed to the contents and intentions of the natural
sciences. What is taught in music lessons (intonation, intervals, harmony, harmonic evol-
ution) may not be the best tools to understand even simple natural phenomena. And
in popular talk, widely used and popular metaphors like “the harmony of emotions”,
“the interplay of hormones”, or “a symphony in the brain” often turn out to be word plays
which do not survive a serious scrutiny and as such they are of little use or not useful at all. This
was not always the case, however.
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2.2. Listening in medicine

Medicine as a scientific discipline, as we know it today, in one period of its history was much
more advanced than we are today in the art of scientific listening. If one would like to name, in
a simplified view, a year to mark the beginning of modern medicine, it might be (in the opinion
of some) the year of the first use of the stethoscope. In 1816, René Théophile Hyacinthe
Laénnec (1781-1826) started to use the stethoscope as a tool to arrive at a diagnosis in his
clinical work at the Necker Hospital in Paris. His “Treatise in the diseases of the lung and the
heart” which appeared in 1819 comprises in detailed description the acoustic signals that he
perceived in many patients by means of the stethoscope and assigns to them specific
pathologies, malfunctions of physiology and anatomy. It is the first time in history that
someone explicitly describes acoustic features and parameters as signs representing pathologic
phenomena in medical diagnosis. In the subtitle of an essay that appeared in 1821, Laennec
calls this method the “diagnosis that builds on a new principle by means of an acoustic
instrument”. Listening, drawing conclusions, and communicating results in a metalanguage of
sounds (Sterne 2003) became a practice in medicine.

An important predecessor of this new auditory method came from Austria. Laennec’s
teacher Jean Nicolas Corvisart was familiar with a short essay by the physician Leopold
Auenbrugger (1722-1809). In his essay Auenbrugger describes the human body as a
(mechanical) resonator (Mader 2005). However, he is less concerned with the spontaneous
sounds of the body, as, for example, those produced by the beating heart. Rather, Auenbrugger
proposes to shake the body and to knock on it in order to draw conclusions about its state from
the acoustic quality of the response. He is said to have been inspired to this technique by his
father who owned a bar and used to check the level of wine in the large wooden barrels by
knocking on them. In order to verify the influence of the water content of the lungs on the
damping of a percussive sound, Auenbrugger made experiments with dead bodies, injecting
water into the chest of the corpses. He published his results in 1761 under the Latin title
“Inventum novum ex percussione thoracis humani ut signo Abstrusos Interni Pectoris Morbos
Detegendi”, in English “A New Discovery that Enables the Physician from the Percussion of
the Human Thorax to Detect the Diseases Hidden Within the Chest”. Corvisart practiced this
method, which was called “percussion” by Auenbrugger, and further developed the concept of
the human body as a (mechanical) musical instrument, i.e. a sound generator with a
corresponding resonator. This concept he passed on to Laennec who then complemented
it with a method to listen to the spontaneous body sounds.

Laennecs optimism concerning the new method of mediate auscultation (listening to the
body by means of the stethoscope) was damped in the cou