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Preface

The state of consciousness is our common experience in everyday life. It is a natu-
ral and obvious phenomenon. We do not trouble ourselves with subtle or transient
changes of states of consciousness. However, the pathological states, i.e, dysfunc-
tional and painful ones, cause us to seek therapy. Psychiatric and psychotherapeutic
diagnoses begin from the assessment of the patient’s state of consciousness. The
main goal of this book is to present a general model of states of consciousness
that will describe the variety of modalities of experiencing, as well as to propose
a comprehensive model for the assessment of the main psychological structures
and functions of information processing, i.e., of information metabolism.

The assessment of the qualities of states of consciousness is a common part of
psychological, psychotherapeutic and psychiatric diagnosis, but only when there
are apparent abnormalities, e.g., persistent insomnia. Therapists do not pay at-
tention to the subtle fluctuations in the form of natural states of consciousness.
However, there is data supporting Kleitman’s (1963) hypothesis of a biological
rhythm of a 90-minute cycle i.e. “basic rest-activity cycle” (BRAC) of changes
in the brain activity. It is manifested by well documented REM-NonREM cycles
during sleep. It is more difficult to find the daily manifestations of the BRAC, due
to other activities performed in waking. The suppression of this rhythm and its
indirect manifestations are described by concepts of “ultradian stress syndrome
and ultradian healing response” (Rossi, 1991) and of protective mechanisms of
the BRAC (Kokoszka, 1990) named also “protective mechanisms of information”
(Kokoszka, 1993b). They received meaningful confirmation in the research of
Duchniewska and Kokoszka, (2003), that will be presented in detail in chapter V.
Until now neither Rossi’s nor my ideas received clinicians’ attention.

Fortunately, the similar idea of mindfulness, i.e. nonjudgmental present-moment
experience (Miller, Fletcher, Kabat-Zinn, 1995), has been given the increasing at-
tention of psychologists and cognitive therapists. According to the approach pro-
posed in this book, mindfulness is understood as a specific attitude that not only
facilitates occurrence of the natural state of consciousness characterized by a pas-
sive attitude of mind (contemplation) and domination of reception of information
coming from internal sources of stimulation (an individual brain and body), but
also enhances its duration in a day, at the expense of the state of consciousness
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characterized by a goal-oriented activity and domination of the reception of infor-
mation from external sources of stimulation. Taking into account the contemporary
cultural pressure for task-oriented activity, the routine of practicing mindfulness
in everyday life may be understood as a means of protection against pressure for
unlimited activity. Fortunately, the concept of mindfulness has more empirical
confirmation than the ultradian healing response and the protective mechanism
of the information metabolism (the BRAC). However, it will be argued that all
those concepts are related to the same natural state of consciousness and ways of
achieving it.

It should be stressed that the models presented describe general qualities of
states of consciousness and general structures of information processing that con-
stitute a comprehensive meta-rationale for the existing psychotherapeutic models
that are focused on those aspects of information processing that, according to those
approaches, have the important roles in symptom formation and therapy. For ex-
ample, the psychodynamic approach considers information processing in mental
processes in terms of defense mechanisms and object relations; behavioral ther-
apy in terms of learning process; the cognitive approach in terms of the meaning
assignment; etc. The proposed model can be followed by some of those concepts
in the description of the specific pathological conditions.

The creation of consciousness models requires considering most of the aspects of
psychical activity. Therefore, in the book, many psychological topics are discussed.
Although the book is not a fully updated review of the literature; that is not the
goal of this work. The book aims to present more general conclusions about the
structure of the internal human world based on contemporary science.

I would like to propose that readers consider this volume as a guidebook for the
investigation of the structure of our internal world. For clarity, the ideas presented
are illustrated in models, and the theoretical discussions are limited to the most
necessary topics. The current state of knowledge on the construction of the internal
world is concerned with accumulating detailed findings and organizing them into
more or less comprehensive models, which are subsequently, testified and verified.
The other important goal of the models is to facilitate the formulation of new
important questions.

The book is devoted to a variety of aspects of consciousness, which is a funda-
mental psychical phenomenon. However, it still remains a challenge for science.
We know it better from our direct personal experience then from results of research.
Consciousness is an obvious aspect of our life and its existence is unquestionable,
but it is in some ways ineffable. Eventually, any information that can change our
intuitive, “direct” understanding of consciousness can cause many other changes
in our outlook on life. Therefore, studies of consciousness may be fascinating, or
threatening, for an investigator. However, until now there haven’t been any crucial,
unequivocal discoveries. Instead, we are left with an enormous amount of publi-
cations on different aspects of consciousness. There is also a growing number of
books on this topic, but there are no good theoretical frameworks, nor is there a
rationale for the integration of existing partial knowledge about consciousness. On
one hand, neurobiological models are not very helpful in understanding common
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everyday subjective experiences. On the other hand, current psychotherapeutic
models are very simplified in comparison with the variety of descriptions of subtle
differences in individual experiences.

These reflections compelled me to study medicine, psychology and philosophy
nearly 30 years ago and, later, to work on models of consciousness. I continue
this interest in order to better understand the different and specific modes of ex-
periencing not only of the patients whom I meet in psychotherapy, but also of
people who reported experiencing so-called higher states of consciousness, and
last but not least, the variety of my own experiences. In my studies I took dif-
ferent approaches. At the beginning of my investigations, when Poland was still
in isolation behind the “iron curtain,” I was fascinated by humanistic psychology
and Eastern tradition. I completed the training for the professional certificate of
“authorized instructor within the scope of relaxation-concentration training” (i.e.,
yoga), issued by the Polish Ministry of Physical Education. The training was led
by Tadeusz Pasek, trained by Swami Kuvalayananda and S.L. Vinekar in Lonavla,
India. Eventually, I conducted the training for healthy people and for depressed,
neurotic, and schizophrenic patients for a couple of years. This was also the topic
of my research and the thesis for my M.A. in psychology at Jagiellonian University
“On Possibilities of Applying Relaxation Techniques Leading to the Altered States
of Consciousness for Psychotherapeutic and Psychohygienic Purposes.” However,
soon afterward I switched to a psychodynamic approach, and after approximately
ten years to a cognitive one. Recently the cognitive approach has come into align-
ment with the Eastern tradition as seen in the program of the International Congress
of Cognitive Therapy in confluence with the IX World Congress on Constructivism
Therapy in Goteborg in 2005. There were many lectures on Buddhist psychology
and mindfulness, including a spectacular dialogue of His Holiness the Dalai Lama
with Aaron Beck, the founder of cognitive therapy.

Twenty years ago, after a careful study of the literature on altered states of
consciousness, I noticed that the theories of two, now deceased, prominent Polish
psychiatrists, Jan Mazurkiewicz (1871–1947) and Antoni Ke↪piński (1918–1972)
might significantly contribute to the creation of a general meta-rationale for the
study of consciousness. These psychiatrists published mainly in Polish, because
they had very limited possibilities for international contacts due to political con-
ditions. Later, I successfully applied their ideas in the creation of models of states
of consciousness. This book reformulates and more precisely presents the results
of my studies that were gradually published in a series of papers in international
journals during the last two decades.

My interest in models of consciousness was reinforced by my environment.
My professional duties were divided between research in cognitive psychology
and clinical psychiatry at the psychodynamically oriented Ward of Neuroses
Treatment. I felt a strong need to integrate these two paradigms. My internation-
ally recognized psychotherapeutic training also included the psychodynamic and
cognitive approach. I completed training in group analysis (psychoanalytic group
psychotherapy) organized in Warsaw by the Institute of Group Analysis from
Heidelberg, Germany, in 1995, with Werner Knauss as our group analyst, and the
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training in cognitive and behavioral therapy organized in Warsaw by an Italian
Association of Cognitive and Behavioral Therapy in 2002. It was led by Tullio
Scrimali with a meaningful contribution by Arthur Freeman. Tullio Scrimali inte-
grates a cognitive-behavioral approach with the constructivistic ideas of Vittorio
Guidano and Michael Mahoney, which are quite compatible with the information
metabolism theory. My friend, mathematician Andrzej Bielecki and I discovered
that my models can be described in terms of dynamic systems theory, which is
one of the inspirations for modern constructivism. The mathematical description
of information metabolism is presented in Chapter 7 (written by him).

Our personal experiences tend to be ego-syntonic and without cognitive disso-
nance. The internal events which are within our usual range of experiences are
obvious and considered rather as natural, and not as altered, even if some of them
vary from the mainstream of our states. Therefore, we do not recognize superficial
ASC in our everyday life. Additionally, because of a tendency for a reduction of
cognitive dissonance, profound ASC becomes gradually transformed into a more
and more natural shape; and as time goes by, the experiences originally expe-
rienced as very unusual acquire a more usual meaning. Therefore, the reader is
kindly requested to take into consideration these tendencies and to reflect upon
the fluctuation of his or her own states of consciousness as well as to try to recall
unusual experiences that happened sometime in his or her life. I hope that the
presented model will be helpful in allowing readers to reflect upon the theoretical
and personal aspects of states of consciousness, just as it has helped me.

It is recommended, but not necessary, to read all chapters of the book con-
secutively. In order to make it possible to read individual chapters there is some
repetition in the book.

Andrzej Kokoszka
L� omianki, Poland

August 2005
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1
General Presumptions and Concepts
Referring to Consciousness and Its
Altered States

Preface

Probably one of the most important reasons for the lack of a commonly accepted
concept of consciousness is the fact that it is considered from different positions,
and in different terms. We are faced with a variety of terms and definitions resulting
from the employment of general, philosophical presumptions about the nature of a
man. Each of us has such assumptions, which represent a set of general convictions
about one’s own being and one’s own sense of life. Basing on the Gödel theorem
stating that any adequate consistent arithmetical logic is—i.e., there exist true state-
ments about the integers that cannot be proved within such a logic (Gödel, 1931;
Arbib, 1987, subchapters 8.2–8.4), philosophers of science believe that it is impos-
sible to create a completely objective system of scientific knowledge (Życiński,
1983). Each theory has to have some presumptions taken for granted. Moreover,
changes in scientific paradigms are influenced to a significant degree by alterations
in the attitudes of the research community (Kuhn, 1962). Eventually, the value of
science and of the results of scientific investigations are questioned. This value is
not absolute, but depends on accepted ideals of science, meaning “the set of views
on aims of scientific activity, accepted at a certain time, which determine its method
and ethos” (Amsterdamski, 1983, p. 26). In consequence, we should not have the il-
lusion that our view on consciousness, much like our philosophical, existential and
religious beliefs, is beyond question for all people. This may result in a destructive
conviction that scientific studies on consciousness and our internal world serve no
purpose. However, by respecting the limitations of scientific knowledge, we may
learn about some aspects of reality and deepen our understanding of ourselves
and of others. This second idea is applied in this book, which begins from gen-
eral philosophical considerations. The ideas developed in this book are presented
from a position which distinguishes spiritual reality from psychical reality. It is
accepted that psychical phenomena are a function of brain activity, and the notion
of psychical development is considered only in descriptive terms, but not in terms
of a normative, moral meaning. The preliminary presumptions on consciousness
are also outlined here. Whereas the comprehensive terminological solutions were
presented in the Chapter 5. Consciousness is understood as a specific phenomenon,

1



2 1. General Presumptions and Concepts

irreducible to any other more fundamental phenomenon. It may be descried as a
phenomenon, an “intuition,” or a sense, which accompanies every aspect of our psy-
chic activity. Self-consciousness, on the other hand, is understood as a purposeful
reflection of one’s own psychic activity. Altered states of consciousness are defined
as ones which have a form or content different from states considered as usual.

1. Philosophical Presumptions

A creative study on consciousness requires not only definite terminological solu-
tions, but it should also take into consideration philosophical presumptions dealing
with consciousness. They depend on preferences of the mind–body problem solu-
tion, which we voluntarily or involuntarily accept, as well as on our view of the
relation between psychology and religion.

Analysis of existing philosophical theories of mechanisms of the mind (Hill,
1981) leads to differentiation of four fundamental theories concerning the rela-
tionship between mind and body:

1. According to psychophysical parallelism, formulated by Leibnitz, mind and
body are ultimately different forms of reality, existing in a pre-established har-
mony with no influence on each other.

2. Psychophysical dualism, created by Descartes, claims that mind and body are
different forms of existence but they interact with and influence each other.

3. Materialism, articulated by Spinoza, argues that the only reality is physical
reality. This approach was developed into more specific points of view claiming
that—
� mental phenomena are reducible to the physical and may be completely ex-

plained by analysis of underlying physical processes,
� mental phenomena are an unimportant byproduct (epiphenomenon) of phys-

ical processes,
� mental phenomena are emergent relative to physical processes; however, they

have specific properties that are not reducible to their physical constituents.
4. The mind–body identity theory, proposed by Spinoza, maintains that brain

processes and mental states are one and the same thing or different ways of
comprehending the same thing.

The ordering of the mind–body theories presented represents a meta-rationale of
possible approaches to the study of consciousness. However, it does not take into
consideration different ways of understanding the relation between psychical and
spiritual realities. This problem and its possible solutions may be outlined by anal-
ysis of relations between psychology and religion. Makselon (1988) distinguished
four models of this relation:

1. Model of conflict. Psychology and religion remain in opposition when in
psychological sciences materialism is applied only not as methodological
reductionism, but when physical reality is considered as the only form of
existence, and the scientific model as the only source of knowledge available.
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According to this point of view, religion is a product of culture (Marxism,
Freud).

2. Model of subordination. This model has two versions—
� the psychologization of religion takes place when it is presumed that psy-

chology is the criterion of evaluation of an individual’s religiousness,
� in the theologization of psychology, psychological concepts are eventually

verified according to theological (religious) knowledge.
3. Model of parallelism. Religion and psychology do not interact directly with

each other. Religion is a domain of personal beliefs, whereas psychology is
an academic science. Religious knowledge is supranatural, based on a specific
religious experience; whereas psychology represents scientific knowledge.

4. Model of integration. This point of view is based on the presumption that
psychological and religious knowledge leads to a harmonious truth about man,
which is necessary in human development and in overcoming the pains of
existence.

This book is written from the point of view of methodological reductionism,
which limits considerations about the human psyche to the level of natural science
with respect to the meaning of environmental factors for human development and
functioning. Following the model of parallelism of religion and psychology, it is
assumed that psychology is a science dealing with mental experiences, which are
functions of central nervous system (CNS) activity. Ultimately, it is not justified
to make any statements be religious and spiritual phenomena. Spiritual issues do
not belong to the area of thusly defined science.

In accordance with the mind–body unity theory, more specifically with the
theory of psychophysical unity (Mazurkiewicz, 1980), psychical activity is under-
stood as the second, apart from neurological, function of the CNS.1 Spirituality
is understood as a domain of supranatural religious reality whose existence is a
domain of beliefs and not of scientific knowledge.

Though the psyche and organism seem to be an indivisible whole, scientific
thinking (according to the contemporary paradigm) is analytical, so traditional
division into psychomotor (behavioral, executive), cognitive (intellectual), and
emotional spheres of CNS activity still may be useful. The possibility that the
evolution of man may still be in status nascendi and that some psychic phenomena
may be uncommon is admitted.

Development is understood as an appropriately directed change resulting from
the assimilation of new data and the accommodation of cognitive, emotional, and
psychomotoric patterns that, in their entirety, are connected with the actualization
of potential abilities and the maturity of neurophysiological and psychological
structures. The concept of development denotes an order of appearance of psycho-
logical structures and functions. It should be stressed that the notion of development
is used only in a descriptive sense. Development as a value, considered in a nor-
mative sense, is disputable as an ideology.

1 From: psyche—a term broader from mind; it denotes mental life as an activity of CNS.
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2. Consciousness, Self-Consciousness, and Awareness

The psychology of consciousness is in a mutual relation with general psychol-
ogy. Each significant theory about consciousness has important implications for a
general theory of psychology, and vice versa. A variety of theoretical approaches
have been offered to explain consciousness and its various altered states. Many
definitions exist to describe consciousness (see Natsoulas, 1978, 1987). In fact,
Baruss (1987) has found 20 separate definitions in a review of consciousness
literature. These definitions range from those dealing with joint or mutual knowl-
edge of the internal and external environments to those dealing with states or
altered states of awareness. However, consciousness as a fundamental experience
is an obvious phenomenon. We are acquainted with it by natural, everyday ex-
perience; but its precise, commonly accepted definition or even description has
never been formulated. Some researchers argue that it is impossible to define
consciousness, whereas others consider it as an unimportant epiphenomenon, a
by-product of mental activity. Given this situation, it is reasonable to start detailed
studies of this challenging and fascinating topic with a very general sketch of the
concept.

At the very beginning of our reflection upon our mental world we are faced
with a question—who studies and who does one study? The answer is apparently
obvious: We are studying ourselves, but we are the subject performing research
and its object at the same time. A solution to this problem is of crucial impor-
tance for further investigation. It also implies a terminological ordering. This book
follows the idea that the ability to recognize one’s own psychological states is
defined as self-consciousness. The act of self-consciousness is understood as an
observation of one’s own state of consciousness (i.e., introspection), as a cognitive
phenomenon characterized by division of ego into the observer and the observed,
which is mediated by other cognitive processes. The act of self-consciousness is a
phenomenon different form of consciousness. After all, we are also experiencing
consciousness when we are not observing ourselves, e.g., when our attention is
focused on observation of the external world. The same feeling also accompanies
us during sleep. It is an intuition that accompanies any psychic activity.

The present approach refers to Jaspers’s (1963) view that the term conscious-
ness implies awareness of experience, awareness of an object, and self-reflection.
Because the notion of consciousness is often used in a sense that includes only one
or two of these dimensions, it is possible to integrate more views and data on con-
sciousness describing it in components. With further consideration, consciousness
is understood as a fundamental experience, which is a “feeling” or an “intuition”
that accompanies the experiencing psychic phenomena or, as it was named by
Jaspers, an awareness of experience. Hamilton (Lalande, 1983) posited that “con-
sciousness cannot be defined: we ourselves may be fully aware that consciousness
exists, but we cannot without confusion convey to others a definition of what
we ourselves clearly apprehend.” Consciousness is an elementary phenomenon;
therefore, it cannot be described more precisely. There are no more elementary
phenomena that could be applied to its definition. Considering consciousness, we
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must refer to our private experience. Bilikiewicz (1979) argues that if we did not
experience consciousness, nobody would be able to explain to us what conscious-
ness is. Such an explanation would be fruitless in the same way as efforts aimed at
the description of colors to a blind person. Therefore, in talking about it, we can
develop different comparisons and metaphors or describe only its different states.

According to the accepted terminology, awareness is understood as the behav-
ioral, observable aspect of consciousness, i.e., awake and responsive to surround-
ings, “the state of being responsive, or the state of the brain’s activity at such a
time” (Hebb, 1966, p. 286). Observing another human being, I can recognize that
he or she is aware (i.e., probably conscious); but the experience of being conscious,
I experience directly, without need of recognition of my own psychic state (i.e.,
without self-consciousness or self-reflection).

3. The Notion of Altered States of Consciousness and Other
Terms of Similar Meaning

The concept of altered states of consciousness (ASC) was introduced by Ludwig
(1966), and it is still the most popular notion used to describe states of conscious-
ness that are considered unusual, but not abnormal. However, some other terms of
similar meaning have been proposed. They will be presented and discussed in this
chapter.

3.1. Altered States of Consciousness

Altered states of consciousness (ASC) were defined by Ludwig as “any men-
tal state(s) of consciousness, induced by various physiological, psychological, or
pharmacological maneuvers or agents, which may be recognized subjectively by
the individual himself (or by an objective observer of the individual) as represent-
ing a sufficient deviation in subjective experience or psychological functioning
from certain general norms for that individual during alert waking consciousness.
This sufficient deviation may be represented by greater preoccupation than usual
with internal sensations or mental processes, changes in formal characteristics
of thought, and impairment of reality testing to various degree” (Ludwig, 1966,
p. 225). The author understands that such a general definition poses certain diffi-
culties, but it is mititgated by inclusion of a wide range of related phenomena.

According to Ludwig (1966) the following variables play a major role in the
production of these ASC.

1. Reduction of exteroceptive stimulation and/or motor activity, e.g., isolation,
solitary confinement (in the sea, in the air, on the desert), sleep and related
phenomena, experimental sensory deprivation states, etc.

2. Increase of exteroceptive stimulation and/or motor activity and/or emotion, e.g.,
brainwashing, shamanistic and prophetic trance states during tribal ceremonies,
etc.
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3. Increased alertness or mental involvement, e.g., in reading, writing, problem-
solving, prolonged watching of a metronome or stroboscope.

4. Decreased alertness or relaxation of critical faculties—passive states of mind,
“e.g., mystical, transcendental, or revelatory states, aesthetic or self-hypnotic
experiences, daydreaming, free associative states during psychoanalytic ther-
apy, etc.

5. Presence of somatopsychological factors, e.g., hypoglycemia, hyperglycemia,
hyperventilation, sleep deprivation, intoxication, traumatic brain changes, phar-
macological agents, etc.

Ludwig gave the following characteristics of the states:

1. Alterations in thinking
2. Disturbed time sense
3. Loss of control
4. Change in emotional expression
5. Body image change
6. Perceptual distortions
7. Change in meaning or significance
8. Sense of ineffable
9. Feelings of rejuvenation

10. Hypersuggestibility

3.2. Alternate State of Consciousness

Zinberg (1977) proposed the term “alternate states of consciousness” because
the word altered “suggests that these states represent a deviation from the way
consciousness should be” and the word alternate “makes it clear that different
states of consciousness prevail at different times for different reasons and that no
one state is considered standard” (1977, p. 1). This term has never been widely
accepted, probably due to its relativistic substantiation.

3.3. Mystical-Like States

There is also a great deal of literature describing states that, from the point of view
of different religious systems, are considered as positive, very valuable human
experiences. They are traditionally called mystical states (Stace, 1979). However,
this notion may be limited to a more specific meaning by representatives of par-
ticular religions. Therefore, it is more justified to use the term “mystical-like” to
cover a wide variety of states described in the context of mystical experience in
different cultures. According to Stace (1979) these states are characterized by the
following:

1. The unifying vision that “All is One”
2. Apprehension of the One as being an inner subjectivity in all things
3. A sense of some sort of objectivity or ultimate reality
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4. A feeling of blessedness, joy, happiness, satisfaction, etc.
5. A feeling that what is apprehended is holy, sacred, or divine
6. Being ineffable, or unutterable
7. Paradoxes in their descriptions

3.4. Ultraconsciousness

Mystical states as described by Stace are also called states of ultraconsciousness
or supraconsciousness. Dean (1973) proposed the term ultraconsciousness as a
semantic tie into current psychiatric terminology denoting a “suprasensory, supra-
rational level of mental activity that transcends all human experience and creates a
sense of one-ness with the universe. Its existence has been known since antiquity
under a variety of regional and ritualistic terms . . . ” (p. 1036). From the welter of
ancient and modern literature, he distinguished characteristics of the ultraconscious
summit as follows:

1. An awareness of light that floods the brain and fills the mind
2. Overwhelming emotions of supercharged joy, triumph, awe, wonder, etc.
3. An intuitive flash of an awareness of the meaning and drift of the universe, an

identification and merging with creation, infinity and immortality
4. A feeling of transcendental love and compassion for all living things
5. An enhancement of mental and physical vigor and activity, rejuvenation
6. A reappraisal of the material things in life and enhanced appreciation of beauty
7. An extraordinary quickening of intellect, an uncovering of latent genius
8. A sense of mission
9. A charismatic change in personality

10. A development of extraordinary abilities like telepathy, precognition, or
healing

3.5. Disturbed States of Consciousness

Altered states of consciousness were differentiated from disturbed states of con-
sciousness (DSC) by Aggernaes (1975, p. 123), who defined the latter as “a state in
a person in which he has no experiences at all, or in which all of his experiences are
deviant, concerning other or more qualities than tempo and mood coloring, from
whose he would have under similar stimulus conditions in his habitual state. The
state is a DSC only if the individual cannot return to, and remain in, his habitual
state by deciding to do so himself, and if others cannot bring about a lasting return
to his habitual state by the application of a simple social procedure”.

3.6. Current Meaning of the Term
“Altered States of Consciousness”

This description of ASC proposed by Ludwig (1966), though very general and
imprecise, played a historical role in research on consciousness. It focused the
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interest of the academic psychology community on the plausibility of conscious-
ness investigations, which had been questioned at that time by behaviorists.

“Currently, the notion of altered states of consciousness [ASC(s)] is used in
psychology in rather general terms. It denotes states in which the content, the form
or the quality of experiences is significantly different from ordinary states of con-
sciousness, and it depicts states which are not symptoms of any mental disorders”
(Kokoszka, 2000a, p. 122). However, due to the lack of a commonly accepted view
of ordinary states of consciousness, this definition remains imprecise.

4. Superficially and Profoundly Altered
States of Consciousness

Consciousness researchers focus on the most unusual states. However, it is no less
important to obtain knowledge about states on the borderline of normal and altered
consciousness. In order to take into consideration the whole spectrum of ASC, I
proposed to distinguish superficially altered states of consciousness (SASC) from
profoundly altered states of consciousness (PASC) (Kokoszka, 1999–2000).

4.1. Profoundly Altered States of Consciousness (PASC)

The notion of PASC encompasses a variety of experiences, characterized by con-
tent and /or modalities of experiencing, which are significantly differentiated from
common everyday baseline experiences. Their strangeness is usually diminished
when they acquire an explanation, e.g., unusual states of consciousness become
considered as obvious when their occurrence coincides with intoxication with al-
cohol, prayer, perception of a piece of art, etc. In consequence we may experience
states of consciousness which are very different from mainstream, everyday ex-
periences without recognition of such states as PASC. This notion includes also
specific phenomena called mystical states, described by mystics with various his-
torical and cultural backgrounds, (Stace, 1976), or supraconsciousness in the East-
ern tradition, and recently, also, states of ultraconsciousness (Dean, 1973). These
states from the psychological point of view may be understood as PASC. Lack
of a non-psychological connotation is the advantage of this term in comparison
with ultraconsciousness. PASC are characterized by the experience of nondiscur-
sive insight, resulting in understanding and solution of metaphysical, existential
problems. The states are accompanied by a feeling of supranatural experiences,
and depending on the religious circle, either the sense of contact with God or the
experience of a specific union—the communion with the Absolute, the Universe
appearing as the “I.”

4.2. Superficially Altered States of Consciousness

Superficially altered states of consciousness (SASC) denote states which have
slightly different content and/or modalities of experiencing in comparison with
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the most common experiential states. These states have never been intensively
studied by psychologists of consciousness, who focus their interest on the most
unusual states. States from the borderline of normal and altered consciousness
are mentioned only by supporters of the continuum hypothesis (Benson, 1975;
Fischer, 1986). They mainly include relaxation states. Paradoxically, the descrip-
tion of these states is more difficult than PASC. This issue was not investigated
by psychologists, because they recognized it as the domain of psychopathology.
On the other hand, psychiatrists do not consider transient changes of one’s view
of reality as a meaningful psychopathological symptom, especially when they are
recognized as a deviation by the individual. The traditional line of division between
psychology and psychopathology includes the possibilities for reality testing, ra-
tionality of experiences in reference to cultural norms, preserved feeling of reality,
and an adequacy of emotional reactions. SASC resemble more everyday expe-
riences characterized by a change in view of reality, rationality of experiences,
and emotional reactions, which, as being commonplace, are not recognized as
pathological by the individual.



2
Theoretical Inspirations

Preface

The inspirations for the series of models presented in this book may be divided into
the original ones that underlied my initial works and the recent ones that supported
me in the continuation of my studies, research, and writings.

The original inspirations were the views of Jan Mazurkiewicz and Antoni
Ke↪piński—two prominent Polish psychiatrists who could not communicate with
the international community of scientists due to political reasons from 1939 till
1989. They constituted the “context of discovery” views presented in the book, or
described in more modern terms “context of justification.”

In the continuation of my work I felt supported by the development of
constructivism in psychotherapy, as this approach is compatible with the concept
of information metabolism, as well as by contemporary research on mindfulness
and neuroimaging studies of states of consciousness. The growing recognition of
constructivistis’ views is a chance for the acceptance and application of the idea
of information metabolism. The proliferation of clinical studies on mindfulness
and application of neuroimaging in investigations of subtle changes in subjective
experiences point to the importance of this vague state. The presented models
may be useful in further studies on the variety of modalities and forms of human
experiences.

This chapter includes a brief outline of the neo-Jacksonian evolutionary theory
of Mazurkiewicz, a summary of Ke↪piński’s views on information metabolism
and of value experiencing in pathological conditions, and concise descriptions of
constructivism, mindfulness, and a review of neuroimaging studies on states of
consciousness.

Therefore, it is not necessary to read this first part in order to follow the other
parts. However, it seems to be ethically justified to present the contribution of
Jan Mazurkiewicz and Antoni Ke↪piński to the ideas and theories developed by
the author of this book. Moreover, not all of the interesting observations and
intuitions of the authors are fully applied in this book and the reading of this
part may present them more fully. An acquaintance with the resent findings
on mindfulness and the neuroimaging of consciousness states may be helpful

10
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in understanding the presented model in the context of the results of current
research.

1. Neo-Jacksonian Psychophysiological Psychiatry
of Jan Mazurkiewicz

1.1. Introduction

Jan Mazurkiewicz, an outstanding Polish psychiatrist who wrote many papers de-
veloping the neo-Jacksonian approach, was never been able to present the final
version of his theory to the international community of psychiatrists. However,
he did publish several papers in German and French. His lecture on the neo-
Jacksonian psychophysiological approach in psychiatry was scheduled, as one of
the main presentations, during the World Congress of Psychiatry in Switzerland, in
1939, which was canceled due to the Second World War. Mazurkiewicz had been
a president of the Polish Psychiatric Association from 1923 to 1947, when he died.
He was an active member of international scientific associations and took on aca-
demic responsibilities as well. In recognition to his achievements, Mazurkiewicz
was awarded the highest Polish and French honors, including the French Legion of
Honor. It is also interesting that in the years 1929–31 he was the Grand Master of the
Grand Polish National Lodge of Freemasons (Nasierowski, 1990). Unfortunately,
his main books were not published until many years after his death, for political
and ideological reasons, namely, because of his polemics with Pavlov. Neverthe-
less, they were eventually made available, but only in Polish: An Introduction to
Normal Psychophysiology in 1950; An Introduction to Abnormal Psychophysi-
ology in 1958; and An Outline of Psychophysiological Psychiatry, published as
late as 1980. Mazurkiewicz developed Jacksonian principles within mainstream
continental psychiatry (referring mainly to Bleuler and Krepelin) and in dialogue
with Ey’s view (Kokoszka and Opolska-Kokoszka, 1999). A comprehensive evo-
lutionary description of levels of consciousness was offered by Mazurkiewicz,
who developed a neo-Jacksonian theory of psychophysiology and psychopathol-
ogy (1950, 1980). According to him there are as many kinds (i.e., modalities) of
consciousness as there are qualitatively and developmentally separate psychophys-
iological mechanisms that result from different levels of brain organization. He
characterized the instinctive consciousness of a newborn child as a subcortical,
instinctive activity, meaning that only protopathic experiences exist. Other kinds
of consciousness correspond to consecutive stages of development and organiza-
tion of cortical activity, e.g., retrofrontal-conditioned, retrofrontal-prelogical, and
frontal logical. Normally, in adults, these logical mechanisms are superimposed
on activity of lower levels in a synergistic way.

Mazurkiewicz’s view were applied by the authors of Polish textbooks of psychi-
atry (Korzeniowski, 1967; Bilikiewicz, 1979) and the psychiatrists from Medical
University of Lublin (e.g., Majczak, Koziara, Zl�otkiewicz, 1973; Perzyński, 1977;
Marmurowska-Michal�owska, 1979). His personal life and professional career were
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the topic of a book (Nasierowski, 1990). A brief description of Mazurkiewicz’s the-
ory was published in French (Kokoszka and Opolska-Kokoszka, 1999), but unfor-
tunately not in English. However, his ideas underlie Da↪browski’s (1970) theory of
positive-disintegration, published in English, as well as the work of Masiak (1990).
The main outlines of the discussed theory were summarized in a series of papers
on models on consciousness (Kokoszka, 1990–91, 1992–1993a, 1993a,b, 1997).

1.2. History of Misperception of Jacksonian
Theory by Psychiatry

The fundamental principles of Hughlings Jackson’s (1932) theory of evolution of
the nervous system along with concepts of the negative and positive symptoms of
dissolution are commonly appreciated by American psychiatrists; however, this
theory has never been practically applied in the United States. Moreover, in Europe
such enterprises were also done outside the mainstream of continental psychia-
try. The lack of an adequate application of Jackson’s theory to psychiatry was
due to historical and cultural factors. The most well known neo-Jacksonist, Henri
Ey, was a French psychiatrist publishing his ideas mainly in the French language
and trying to develop an original French school of psychiatry in opposition to
all other schools. He published only a few papers in English (the most important
of them being Ey, 1962, 1978). Ultimately, his ideas developed in isolation and
had no significant effect on the world of psychiatry. An English psychiatrist and
psychoanalyst, Thomas Freeman, is the most influential author applying Jackson’s
ideas in psychiatry. He refers to them in his works, the most important of which
are Psychopathology of Psychoses (1969) and The Psychoanalyst in Psychiatry
(1988). However, Freeman is primarily a psychoanalyst and he did not try to de-
velop a neo-Jacksonian approach; he only refers to some of Jackson’s ideas in
psychoanalytic writings. Moreover, his impact on psychiatry in the world is lim-
ited. It seems to be possible that the elimination of the Jacksonian approach from
the mainstream of contemporary psychiatry was caused mainly by Freud and his
followers. Stengel (1963) showed clearly that Freud borrowed many ideas from
Jackson—to mention only the most important, regression and psychodynamics.
There is no doubt that Freud knew of Jackson’s writings, because he referred
to them in his early book (1891) on aphasia. Taking into account that most of
Freud’s followers developed their own theories or exhibited uncritical admiration
for the founders of psychoanalysis, it is easy to understand why a critical analysis of
Jackson’s contribution to psychoanalysis has never been done, and in consequence
why Jackson’s theory has not developed. Pines (1990) suggests that Jackson was
not very interested in psychiatry and, moreover, because of his strict accepta-
tion of mind–brain parallelism, he did not consider mental diseases as brain dys-
functions. However, in his famous lectures in 1884, Jackson illustrated his the-
ory of dissolution by phenomena observer in psychoses. It seems possible that
Jackson’s statements about his philosophical presumptions were influenced by so-
cial factors. More recently, when psychiatry used to be considered as an application
of neuroscience (Cancro, 1989), and psychoanalysts try to place psychoanalysis
again in the psychophysiological framework (e.g., Levin, 1991; Schwartz, 1991;
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Kaplur-Solms and Solms, 2000; Schore, 2003), there should not be any objections
against incorporating some neo-Jacksonian ideas into contemporary psychiatry
and psychoanalysis. Moreover, it will be argued that the neo-Jacksonian approach,
as described by Mazurkiewicz, enables integration of neuroscience and psycho-
analysis, at least on the metatheoretical level. Mazurkiewicz’s contribution to the
neo-Jacksonian approach to psychiatry has not yet been presented in English and its
consideration requires a comprehensive description of the neo-Jacksonian theory.

1.3. The Main Principles of the Neo-Jacksonian
Theory of Mazurkiewicz

1.3.1. Double Function of the CNS

According to Mazurkiewicz (1980), the nervous system has a double function. The
first one is purely physical, and reflexive, based on the structure of the reflexive arch,
and it manifests itself on all levels of the nervous system. The second one is psy-
chophysiological and occurs on the subcortical-instinctive and cortical-psychical
levels. Psychical activity always has a mnemonic character; therefore, it is limited
to cortical processes. Psychical life is based on structures which gradually during
the period of ontogenesis are recorded in one’s brain. These structures may be un-
derstood as an internal representation of the world and of oneself. Mazurkiewicz
applied the concept of the engram, arguing that there is sufficient proof of encoding
information in the brain, i.e., learning. Each engram or mnemonic complex consists
of a cognitive, emotional, and executive part, enabling, respectively, recognition,
appraisal, and action.

Using contemporary metaphors, we can compare the brain to the computer, the
hardware is the domain of neurology, whereas the software is the psychical life of
psychiatry. During ontogenesis maturation of the brain tissue expands the “hard-
ware,” which in turn, enables the introduction of additional software, which has
to be introduced from outside the system. The psychical structure of an individual
depends on genetic material, the biological structure of brain, and on the quality of
the software which depends on processes of psychical development as described in
terms of psychoanalytic or cognitive psychology theory of development. Unique
personal experiences are recorded in the brain like information in a disc; however,
human beings also have unique hardware and software.

According to Mazurkiewicz, there are two fundamental ideas in Jackson’s
theory:

1. The main function of the nervous system is a collection of energy and its
discharges.

2. The structure of the nervous system should be considered from an evolutionary
point of view.

It should be noticed that Mazurkiewicz abandoned Jackson’s adaptation of
Spencer’s “doctrine of concomitance,” according to which states of mind and the
nervous states are different, yet occur together in parallel, not interfering with each
other (Stengel, 1963). In consequence, for Jackson the brain was only an organ
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for consciousness, whereas Mazurkiewicz considered it as psychophysiological
phenomenon.

1.3.2. Instinctual Sources of Psychic Activity

According to Mazurkiewicz there are two sources of psychical energy: biochemical
metabolism and thalamic instinctive activity, which he recognized as the only
source of an elementary and specific cortical-psychical activity. Each instinctive
activity, similarly to mnemonic engrams, consists of three components:

1. Cognitive engram, which enables recognition of important stimuli;
2. Engram of an emotional tendency, determining direction of the behavior;
3. Engram of motoric activity, which enables action.

He argued that during phylogenesis there is a tendency for decreasing the cognitive
and the motoric components of instincts. This may be illustrated by the lack of
self-reliance of newborn individuals, which phylogenetically achieves the high-
est degree in human infants. However, this lack of inborn cognitive and motoric
abilities enables the learning of these undeveloped skills.

[The] cortex of a newborn child is characteristically unexcitable and inactive, . . . Aristotle

proposed, a long ago, that ‘there is nothing in the mind, what was not earlier in the senses.’

To paraphrase this statement we can say, that all cortical activity can be traced to the

thalamic sources. All the initial activity of the cortex results from elaboration of func-

tional units projected on it from the thalamus. The frontal migration of CNS functions is

considered usually only in terms of sensual and motoric activities. In my opinion, it is a

great mistake, since, it is beyond any doubt, that the thalamus and the hypothalamus are

organs of protopathic emotionality, whereas the cortex is an organ of evolutionary higher

psychic emotionality. Psychology and psychiatry have correctly maintained for many years

that psychic activity develops from instinctual one. However, one should not forget, that

instinct of a newborn child is typified by neither efficient cognition, nor psychomotoric

activity. It is rather manifested by emotional reactions. An affective excitation projected

from the thalamus onto the cortex plays a fundamental energetic role in creating cognitive-

emotional complexes (mnemonic syndromes). These are necessary to form any conditional

reflex” (Mazurkiewicz, 1980, pp. 18,19).

Mazurkiewicz considered instincts to be subcortical, mnemonic, hereditary ac-
tivities. Human instincts are manifested only by components of emotional ten-
dencies which are the reason for purely emotional reactions. These emotional
tendencies are understood here as a source of psychical energy which enables
the encoding of engrams of lost abilities in the cortical areas during ontogenetic
development. Mazurkiewicz was conscious, here, of an analogy between this con-
ception and Freud’s libidinization, arguing that not erotization, but the distribution
of energy and the abilities of psychical development, are the essence of the de-
scribed processes. This energetic aspect was important to him in the sense that
the human individual is not “a reflexive machine” which only may react to ex-
ternal stimuli, but also has voluntary activities based on its autonomous activity.
However, Mazurkiewicz recognized that this activity is not “totally voluntary,” but
depends on one’s own mnemonic structures, which we may consider as a structure
of personality, understood rather in forms of psychoanalytic character.
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1.3.3. Dynamic Function of Emotions

Feelings are the central element of Mazurkiewicz’s theory of psychophysiology. He
considers them dynamic phenomena which are autonomic and different from pro-
cesses of thinking. According to him “a feeling is always a subjective appraisal of
a value of an experienced content (a perceptual sensation, an organismic sensation,
a process of thinking). It is an emotional reaction to this content” (Mazurkiewicz,
1930, p. 36). Feelings are an indispensable component of any psychic (cortical)
experience and instinctual (subcortical) reaction. Mazurkiewicz illustrated his ap-
proach to emotions by the description of classical experiments on conditional
reflexes by Pavlov and Watson.

In a discussion with Pavlov, Mazurkiewicz argued that conditional reflexes can-
not be experimentally created (or there may be significant difficulties in their
formation) when a dog is overfed, sleepy, or sexually excited. In other words, a
dog has to be hungry for a conditional reflex to be created or activated. Accord-
ing to Mazurkiewicz, ecphoria (activation) of an inherited instinctual alimentary
engram, and recording it in the cortex in association with a conditional stimulus
is necessary to form a conditional reflex. A feeling of expectation for satisfying
hunger is the force which makes this association.

Mazurkiewicz used as an example Watson’s experiments with a child and candle-
light to explain the fundamental idea of the memory of feelings. In the experiment
a candle was moved toward a child over a period of 2 months starting at the time
the child was 5 months old. The child tried to catch the light with one hand and
withdrew it after experiencing heat of the light. Over the early days of the experi-
ment the reaction remained the same; however, afterward hesitation was observed.
The child would move toward the light, but than he or she would stop very early.
Mazurkiewicz posed a question: What force can suppress an instinctual reflex of
catching a sparkling object? This apparently simple behavior requires anticipation
of the consequences of the reflex, which, in turn, implies the memory of painful
feeling caused by candlelight in the past. This memory has enough strength to
suppress the discussed reflex. Mazurkiewicz emphasized that this cortical engram
has three components: cognitive, emotional, and psychomotoric.

Attention is a function of feelings. Mazurkiewicz argued that the brain is not
a passive recipient of incoming stimuli. Stimuli are appraised according to their
value to the organism. Selection and segregation of stimuli and “granting” them
the status of sensation (by increasing their vividness) is the function of attention.
It depends on the appraisal of the value of the stimulus. Similarly, attention shapes
the processes of creation of engrams (memory).

Mazurkiewicz accepted the idea of Monakov and Morgue (1928) that a positive
or a negative feeling always accompanies any kind of behavior at all levels of
evolution. However, such a feeling should not be identified with representation
of feelings in consciousness. They distinguished the following kinds of feelings:
“somatic,” “somato-psychic,” “pre-psychic,” and “psychic.”

Instinctual structures, which cause global behavior, do not disappear during
an ontogenesis. They are only suppressed by memories of subjective appraisals
(i.e., feelings that had been recorded in the cortex). Feelings on the higher levels of
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evolution become more and more differentiated and partial (in opposition to global
instinctive feelings). However, they participate in the process of suppression of
tendencies from the lower levels. According to Mazurkiewicz, feelings from the
evolutionary higher levels are stronger than the lower ones. The strength of feelings
result from the excitability of anatomical structures underlying them, which, like
the speed of reactions, is higher in the cortex then in subcortical areas. The cortex
functions as a “multiplicator” of incoming excitements. This argumentation is
congruent with observations coming from everyday life—that people can behave
according to higher feelings and suppress instinctual tendencies. In accordance
with evolution, feelings become more intellectualized, more abstract, and less
vivid. But these emotions are stronger in that they can cause longer-lasting actions
(e.g., the love for a country causes people to fight in a war).

Mazurkiewicz initially (1930) distinguished three main types of feelings:

� “subcortical,”
� “cortical,” and
� evolutionary younger, more excitable, “complexed formations,” which determine

“psychical synthesis”; “character of the individual,” which can be named “the
centrum of the man”; or “consciousness of the self,” which subordinates and
controls not only subcortical, but also cortical feelings.

In his final writings Mazurkiewicz (1950, 1980) classified feelings according to
the four main levels of organization of instinctual and psychical human activity.
He distinguished “dispositions of species,” “individual dispositions,” “isolated
feelings,” and “complexed feelings.” They are presented in the table summarizing
the main ideas of Mazurkiewicz at the end of this chapter. Eventually, character
is defined as a state of unstable equilibrium of emotional tendencies which, to a
certain degree, are stabilized by the strength of intellectualized higher feelings,
whereas their energetic resultant is a manifestation of the will.

1.3.4. The Psychophysiology Theory

Mazurkiewicz (1950, 1958, and 1980) identified the following stages of develop-
ment:

1. Evolution of instincts directs to more complex, less stable and more optional
forms and conducts itself through the braking of the older instincts.

2. Individual development is an abbreviated repetition of the species development.
Although the hypothesis of repetition of phylogenic development in the onto-
genesis, in its radical form, cannot be held, the position claiming that certain
similarities exist between the two kinds of development could be defended and
is useful for describing ontogenetic development [see Human Development,
1984].

3. The evolution of human psyche proceeds from the predominance of prelogical
mechanisms in primitive man to the predominance of frontally linked logical
mechanisms.
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4. Personality may be understood as a synergy of mechanisms that are layered
autonomously, or, saying it out—frontally linked mechanisms absorbing the
previous ones which remain appropriately repressed and controlled.

5. On the basis of the chronological order of domination of particular psychic
processes, four periods of development are distinguished (Mazurkiewicz, 1980):
a. Subcortically instinctive mechanisms dominant until the age of three months

are the source and drive of elementary psychic activities.
b. Isolated and reflexively conditioned mechanisms of extrafrontal organs dom-

inating until the age of three.
c. Isolated prelogical mechanisms dominate until the age of six as the intracor-

tical processes.
d. Frontally linked mechanisms developing from around the age of six until ma-

turity remain dominant until the end of life and are the intracortical processes,
the development of which depends decisively on the process of memory.

1.3.5. The Psychopathology Theory

Mazurkiewicz’s concept of psychopathology is based on Jackson’s theory of dis-
solution and postulates the following:

1. In the process of illness or in psychic disturbances there appear negative symp-
toms, namely, the loss of the complicated, less stable, and more unrestricted, for
the sake of less complexed, better organized (more stable), and more automatic
mechanisms; i.e., a switch to a lower level of evolution occurs. Positive symp-
toms are revealed in the liberation of neurological mechanisms appropriate for
the lower levels of development.

2. Anything phylo- and ontogenetically younger is less durable.
3. Particular levels have a certain functional autonomy.
4. The process of illness, or psychic disturbances, nearly never destroys the

frontally linked mechanisms completely, so even in the case of deficits we
can ascertain the functioning of what remains.

Mazurkiewicz proposed also the “scale of dissolution”:

General Nervousness—a shallow neurotic dissolution, which does not disturb
deeper levels of personality, its hierarchical organization of cognitive-emotional
tendencies, and self-criticism. It is caused by the “loss of abilities for suppres-
sion” and manifests by—
� negative symptoms: decrease of suppression of excessive excitement and lack

of consistency in action,
� positive symptoms: general anxiety or isolated fears.

Hysteric and Psychasthenic Reactions—these are caused by a deeper dissolution
to the level at which some activities of the mechanisms typical for the prelogical
level manifest in positive symptoms of conversion, dissociation, depersonaliza-
tion, or obsession. However, patients preserve self-criticism and their overall
activity is based on logical mechanisms.
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Schizophrenia—dissolution is so deep that logical and prelogical mechanisms
manifest at the same time. The coexistence of these two kinds of psychical
activity is the essence of the phenomenon of “schizis,” (schizophrenic splitting)
observed in schizophrenia.

Delirium—very deep dissolution reaching the level of conditioned reflexes.

Mazurkiewicz also argued that mental retardation should not be considered only as
arrested development at a certain stage. The factors which cause mental retardation
usually disturb developmental processes on lover levels also. In dementia there is
no dissolution on the developmental levels, but chronogenic regression occurs,
disturbing memory in the direction from recent to long-term memory.

1.3.6. Schema of Human Psychical Activity

The important elements of Mazurkiewicz’s theory are illustrated in Table 2.1 and
elaborated by Dreszer and Jankowski (1969). The specificity of human activity is
presented in opposition to psychic activity of higher animals (Table 2.2), whose
cortical activity consists only of conditioned cognition, individual tendencies, and
acquired patterns of behavior; i.e., it is to a certain degree only a repetition of
instinctual activity. In humans, because of a reduction in inborn content of cog-
nitive and motoric components (segments) of instincts, these abilities are shaped
during ontogenesis by learning, which, to a significant degree, depends mainly on
environmental factors.

The main advantage of the approach presented here is its theoretical capacity. It
enables the consideration of both neurological or reflexive and psychical activities
on the psychophysiological level; moreover, it makes the psychodynamic approach
compatible with the theory of information processing. Human experiencing as well
as motivation, which, from the clinical point of view, are the fundamental phenom-
ena psychiatrists have to deal with, may also be considered within this framework.
The vague notion of psychical energy may be quite unequivocally defined as the
source of life activity, which manifests in specific ways at different levels of de-
velopment: i.e., by reflexive and instinctive activity at the biological levels; by
symbolic, predominantly unconscious, motives on the prelogical level; by logical
motivation on the logical level; and by axiological motivation, e.g., activity based
on values, on a hypothetical supralogical level if its possible existence is taken into
consideration, which will be discussed below.

1.4. Conclusions

Detailed analysis of Mazurkiewicz’s theory remains a challenge for historians of
Polish psychiatry. However, some of his ideas underlie the models presented in
this book, including the following:

1. The CNS has two main functions: neurological and experiential.
2. Multileveled processes of mental organization shape current subjective experi-

ences.
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3. In normal states, a progressive (developmentally highest) process, which con-
trols and co-ordinates simultaneously occurring processes on evolutionarily
lower levels, dominates the current state of consciousness. However, some re-
gressive processes that remain under the subject’s control can take place.

4. In pathological conditions regressive (dissolution), evolutionarily lower pro-
cesses of mental organization dominate; however, some higher processes may
be preserved.

5. The concept of mental energy may replace the vaguer psychoanalytic notion
of libidinization and eventually neo-Jacksonian theory may be integrated with
mainstream psychoanalytic ideas.

6. Cognitive, emotional, and motoric (behavioral, executive) aspects can be dis-
tinguished in all memory traces (schemas, structures, etc)—each engram has
cognitive, emotional and behavioral aspects.

7. Dynamic function of emotions—the idea that emotions play a crucial role in
memorizing external and internal events, as well as in intuition, that emotions
in a way are related to the power of the will.

2. Comprehensive Descriptive Psychiatry of Antoni
Ke↪piński: Metabolism of Information and Psychopathology
of Values Experiencing

2.1. Introduction

Antoni Ke↪piński was an outstanding Polish psychiatrist and thinker. He completed
his medical studies in Edinburg in 1947. After coming back to Cracow he devoted
all of his life to clinical and scientific work. Ke↪piński was in friendly and close
relations with the leading scientists of Jagiellonian University of Cracow, includ-
ing Roman Ingarden, who collaborated with Edmund Husserl. Unfortunately, his
professional work, took place behind the “iron curtain,” in isolation from the inter-
national community of scientists. As a psychiatrist and teacher he was a charismatic
person. Many of his trainees consider him the founder of Cracow’s school of psy-
chiatry. He prepared nine books for publication during two years while suffering
from incurable disease and lived to see only one of them published; the other
eight were published after his death in 1972. All of the books achieved enormous
popularity and were a meaningful scientific and cultural events. His descriptions
of pathological conditions were written in a very accessible way and made the
experiences of the mentally ill person understandable to a wider audience. These
books had a significant impact on changing social attitudes toward psychiatric pa-
tients in Poland. Ke↪piński’s works have been the topic of five scientific symposia
and more than 200 publications in the Polish professional and popular journals,
including four books. Ke↪piński’s works were not translated in English. Only pa-
pers on his concept of information metabolism (his most original construct)
being published in English. It is noteworthy that detailed analysis of Ke↪piński’s
publications led to the conclusion that he may be considered the founder of an
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axiological psychiatry (Jakubik, 1981). Even though Ke↪piński did not consider his
ideas under this heading, in his books, there are numerous considerations directly
or indirectly referring to values. He presented his general view on the system of
values in his last book (Ke↪piński, 1977b): the concepts of “metabolism of informa-
tion” and “psychopathology of values experiencing” provided the main inspiration
for the ideas presented in this book and are described below.

2.2. Metabolism of Information

2.2.1. Basic Notion

The model of information metabolism was first presented by Ke↪piński (1970) and
then further developed by him and others. Ke↪piński claimed that technical models
impose a dualistic characterization of human beings—thus implying that men-
tal processes govern somatic processes mechanistically and explaining very little
about psychological life, e.g., experiences, creativity. He considered biological
models to be closer to psychological reality than technical ones, because they take
life into consideration.

The term “energetic-informational metabolism” was used by Ke↪piński (1970,
1979a) to denote life, or more specifically, two processes without which life
would not be possible. In the initial phases of phylogenetic development, en-
ergy metabolism dominates, but it always coexists with information metabolism,
e.g., processing of information concerning sources of nourishment. As devel-
opment progresses, information metabolism gains greater importance and, in
extreme situations, all available energy is utilized for information processing.
The information-metabolism model is based on an analogy with the structural
organization of the cell, and attempts to describe information processing as anal-
ogous to energy metabolism. According to Ke↪piński (1970) the “metabolism of
information” (i.e., processing of information) functions like a cell, i.e., it has its
own border, analogous to the cell membrane; a control center similar to the cel-
lular nucleus; a system for information distribution and processing, similar to the
endoplasmic reticulum and lysosome; and a source of energy, similar to the mi-
tochondria. At the basis of the theory lies a need for information input which
varies with time, as is acknowledged by other theories of information processing.
Ke↪piński’s view was based on a generalization of Carnot’s principle, which states
that “the organism is an open system and its negentropy rises or falls as results
of processes described by the laws of life conservation and species conservation,
respectively” (Struzik, 1987a, p. 107). These are two principal biological laws
recognized by Ke↪piński. He also describes two phases of such metabolism. The
first phase, which is almost entirely involuntary and localized in lower parts of the
brain (diencephalon and rhinencephalon), establishes a basic attitude “toward” or
“against” some aspects of the environment. The second phase, which is voluntary
and localized in the neocortex, is responsible for active behavior in relation to the
environment.
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2.2.2. Basic Functions and Structures

2.2.2.1. Control Center

Information metabolism occurs within a defined space and time. It has a control
center (CC)—i.e., ego or the “I”—and functional structures enabling reception,
processing, and assimilation of information, as well as regulation of the organ-
isms‘s own activities. Information metabolism is determined by the phylogenetic
and ontogenetic past of organism, but it is also involved in pursuing aims which
extend into the future. It creates individually varying pictures (i.e., functional struc-
tures) of the outside world, which although objectively uniform are perceived as
unique and different by each individual.

2.2.2.2. Functional Structures

The term “functional structure” is used by Ke↪piński for schematic representation
of perception and activity.

2.2.2.3. System of Values

Decision-making is recognized as one of the basic features of life; it has different
degrees of freedom in different organisms—limited in the most primitive organisms
and a maximum value in humans. The hierarchy of values governs the mechanisms
selecting and filtering the information reaching any particular decision-making
level. This system of values has three levels (Ke↪piński, 1977b):

1. The first one is biological and is concerned with all that is described by the
concept of biological programming (i.e., all that man is born with and can control
to some extent). It is determined by two basic biological laws: self- and species
preservation. Depending on how well they are established one can speak of greater
or lesser life dynamics of an individual.
2. The second level determines an emotional attitude (i.e., “towards” or “against”).
It is characterized by the formation of complexes, which are emotional centers
where an individual’s emotional relations meet with the environment. These cen-
ters are usually formed around an important person from childhood and influence
a person’s emotional relationships in later life. Complexes can also arise in con-
nection with traumatic situations and can shape an individual’s attitudes toward
similar situations that occur later in life. Complexes become fixed by repetition.
The biological and emotional levels are located below the threshold of conscious-
ness, meaning they are automatic. They shape a “real hierarchy of values” (“I am
really like this”) based on fixed and automatic tendencies, habits, and attitudes.
3. The third level is sociocultural and determines how an individual projects him-
self into the future (“I would like to be like this, these are my goals, this seems
most important to me”). This level is conscious and consists of an individual’s
aspirations, ideals, and cultural models. It refers to the hierarchy of values of one’s
social environment.



Comprehensive Descriptive Psychiatry of Antoni Ke↪piński 23

The real hierarchy of values is more important in the process of decision-making,
but final decisions are determined by all levels of the system of values, including
the ideal hierarchy. Therefore, an individual’s will can control his or her behavior
to a certain degree.

2.2.2.4. Maintaining Order

“Order is the essence of the structure. The preservation of structure and order in
the metabolism of energy requires no effort, at least no conscious effort, for this
is taken care of by physiological mechanisms. Their preservation in information
metabolism is connected with continuous efforts focusing on the proper selection
of information coming from the outside and inside of the organism and on the
choice of proper forms of reactions. This integrational effort is largely unconscious.
However, the part that reaches our consciousness is enough to realize how much
effort it requires to keep order in the chaos of contradictory emotions, ideas,
plans and ways of looking at the world and ourselves, etc. Integrational efforts
are conscious when they take shape in an act of will. Information metabolism is
subjectively experienced as a pressure of sensation coming from the world outside,
which man tries to arrange and sort out under greater or lesser tension and due
to which the world of man’s experiences constantly changes its theme and color”
(Ke↪piński, 1979a, p. 191), and from the world inside, which is made up of signals
coming from the interoreceptors and man’s own mental activities: dreams, plans,
memories, fantasies, thoughts, and the like.

2.2.2.5. Autonomic Psychological Activity

Daydreaming is the best example of man’s own mental activities. “Daydreaming
is something which is most ‘mine’—one has an absolute power over it, while hav-
ing no power over reality. One can only fight for it, winning or losing in turns.
The weaker the possibility of expansion and the greater the number of limitations
to one’s own sphere of existence, the richer and less realistic dreams become.
In the conscious state, however, there are some limits of tolerance to own’s fan-
tasies.” When “fantasy becomes too fantastic, i.e., when it no longer can fit in
the structure of the real world, it becomes something strange and surprising, dan-
gerous, and comical. The world of daydreams is reduced under the pressure of
reality; what is unreal is pushed to the margin or totally disappears from conscious-
ness . . . however, that which does not fit the structure of the real world occurs in
dream visions at night. Daydreaming (. . . ) belongs to the same sphere of experi-
ences as thinking, planning and dream visions in sleep. The limiting influence of
the structure of the real world is much stronger in the first two phenomena and
much weaker in the third. This freedom is much greater in daydreaming. One is
sovereign ruler over one’s world of dreams. In the case of sleep the situation is
reversed. It is true that present reality has hardly any influence on the form and
content of one’s visions, but, at the same time, one has no power over them. On the
contrary, one remains in the power of one’s visions, from which it is only sometimes
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possible to free oneself by waking up an a strong act of will” (Ke↪piński, 1979b,
pp. 178–181).

2.2.2.6. Sense of Reality and Feedback between an Organism and Environment

One of the rules governing information metabolism says that the world around
is changeable and the organism is stable (Ke↪piński, 1979a). Any change in the
structure of the exchange of signals with the environment provokes an orientation
reflex, which is accompanied by the feeling of anxiety. The force of the vegetative
and emotional reaction to the outside stimulus depends on the force and the un-
usualness of the stimulus and on the present state of consciousness. The reaction is
exceptionally strong when the signaling system is in a state of low selecting ability
(e.g., in sleep), which can be shown as a scale of values changing with the situation
and making one set of signals reach the organism more easily than another.

The degree of total integration of the functions of man’s nervous system is
proportional to the state of consciousness, e.g., aware responsiveness to the envi-
ronment. Any break of contact with the surrounding world causes a relaxation of
this integrating process. The sense of reality is directly dependent on man’s senso-
rial contact with the environment. In man’s sense of reality there is a lot of habit and
belief. Its order is disturbed whenever man faces a new, unusual situation, when he
experiences an accumulation of too many positive or negative emotions, or when,
for a longer period of time, his actions are influenced by his negative emotional
attitude toward the world around him and to himself. The monotony of such an
emotional state makes life dull, unpleasant, and boring so that its reality becomes
blurred. In sleep reality is made up of dream visions, while in a conscious state it is
made up of the world around. Doubts arise when we consider the border between
sleep and wakefulness. In the state of wakefulness man is in a strong feedback rela-
tionship with his surroundings; the perception threshold for exteroceptive stimuli
is lower and for interoceptive stimuli it is higher. In sleep, on the other hand, the
feedback relationship with the surroundings is diminished. We can consider the
rhythmicity of sleep and wakefulness as a changing reactivity to exteroceptive and
interoceptive stimuli, changing man’s relationship with the environment.

2.2.3. A Model of Information Metabolism

The metaphor of information metabolism expresses the thesis that human expe-
rience and behavior cannot be explained by a technical model of information
processing. This process in humans is influenced to a significant degree by the
subjective meaning of information, which was shaped during the person’s in-
dividual life-history. The unique set of experiences contained in the functional
structures of a system of values includes, especially at the emotional level, sub-
jective emotional complexes. These complexes cause human behavior in some
situations to be directed by subjective feelings, rather than objective logic. For this
reason the notion of information metabolism in human seems to be more adequate
than that of information processing. The model applied by Ke↪piński of informa-
tion metabolism, in its essence, enables us to differentiate the main elements in
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the structure of human experiences, analogous to the structure and functions of
biological cell. These are presented in Figure 2.1:

1. Central Point—“I,” or control center (“CC” in the figure). This structure cor-
responds to a universal experience of being a subject of one’s own psychical
activity, which controls overall one’s own activity, like the nucleus, which gov-
erns the biological cell activity.

2. Boundaries (the whole cylinder in the figure), considered in the sense of self-
identity, as a means for enabling discrimination of one’s own limits and differ-
entiating oneself from other people and from the external world.

3. Functional structures shaped in earlier life, which maintain order in space and
time and layers of systems of values. Creation of this structure may be compared
to synthesis of biochemical compounds of a biological cell.

4. Centers of energy necessary for preservation of metabolism or information, i.e.,
proper stimuli reception, selection and integration, as well as decision-making.

5. Centers of elimination, where useless and unimportant information is removed.

2.2.3.1. Psychopathology

Ke↪piński was a clinical psychiatrist and introduced the information metabolism
model to describe wide range of psychopathology in his nine books. Schizophrenia
is considered a disturbance of boundaries and destruction of the control center;

CC

boundaries of personality

elimination centers

synthesis centers

energy centers

LAYERS OF THE SYSTEM OF VALUES

SOCIOCULTURAL

EMOTIONAL

BIOLOGICAL

functional structures

SLEEP

WAKING

control center

FIGURE 2.1. The graphic illustration of the original model of information metabolism by

Ke↪piński (Kokoszka, 1999a).
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affective psychosis, a disturbance of energy transformation; and neuroses are de-
scribed in terms of disturbances of selection of information by the system of values.

2.2.3.2. Psychotherapy

Ke↪piński considered psychotherapy as an essential element of each contact be-
tween the psychiatrist and the patient. He described it as a very specific emotive-
cognitive relation—the “encounter” of the doctor and the patient. The therapist,
according to the rules of intuitive cognition, should conduct the psychotherapy
with self-consciousness and self-control, in such a way that the experience will
increase self-knowledge in two ways—intellectually and emotionally—both in the
patient and in the therapist (Drozdowski and Kokoszka, 1983). Psychotherapy is
a method of treatment in which the patient extends his emotional and intellectual
self-knowledge, then introduces changes in his way of experiencing and behavior.
This process is made possible by a deep alliance with the therapist. The thera-
pist is aware of the possible mechanisms of mental disorders, of the possibilities
and limits of applied methods, and of the phenomena which can occur during the
contact with the patient. With a knowledge of the polyetiology of mental disor-
ders, the uncertainty and unpredictability of the human nature, as well as his own
emotional and cognitive limits, the therapist should apply a horizontal plane of
dialogue, with preservation of the subjective contact with the patient and accep-
tance of the parallelism of the diagnostic and therapeutic processes. The therapist
should know not only the different psychological and psychiatric concepts, but
also be aware of the limits of his own knowledge. In the dialogue with his pa-
tients, the therapist should help each of them in individually understanding their
own problems and describe the individual goal of the therapy. Ke↪piński does not
make a distinction between psychotherapeutic approaches according to the pa-
tients‘ specific disturbances, because the aim of psychotherapy is to support the
patient’s awareness of his or her own value, which has been disturbed by the
illness, by “helping the patient in reconstructing his self-portrait in more clear
colors” (Ke↪piński, 1963).

2.2.3.3. The Models of Therapeutic Contact

Ke↪piński used to use the model of therapeutic triangle. The base of the triangle
is the contact of psychiatrist and the patient and the top is a real picture of the
patient, which is the aim of the therapy for both of them. Another model he used in
describing the psychotherapeutic meeting is the model of two real and two abstract
participants in the meeting. “In the alliance of the psychiatrist and the patient two
real participants and two ideal ones take part. The real ones are the doctor and
the patient while the ideal ones are: the patient as the third person who is being
analyzed in the aspects of present, past and future, and the psychiatrist as the third
ideal observer whose responsibility is to judge and correct the emotional reactions
and behaviors of the real psychiatrist”. (Ke↪piński, 1978, pp. 52, 53). In his opinion
the model of ideal psychiatrist does not exist. Each therapist is different because
of his own personality and the unrepeatable content of his life and professional
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experience, and therefore he suggested that psychiatrists should be natural and
should be “remain themselves.”

2.2.3.4. Psychotherapy as the Metabolism of Information

“The notion of psychotherapy implicates that it’s therapeutic factor is a psycho-
logical influence, analogous to pharmacotherapy, where the influence of pharma-
cological agents is such a factor and to hydrotherapy, where the influence comes
from the use of water”. This effect can be described as a change in experienc-
ing and behavior under the influence of another person, which can be performed
by words, expressions, gestures, and finally just the presence of another person.
Mental influence does not mean influence by some mysterious and unknown “men-
tal energy.” Analogously to the physical influence different kinds of energies are
present here, but neither the amount of energy, nor its quality are as important
as its meaning. Minimal amounts of energy are enough to cause serious changes.
Whispers can have a meaning more important than a machine’s thunder, a deli-
cate touch—can mean more than a strong bruise, etc. Considering an energetic
exchange as an important feature of every human being, it can be said that phys-
ical influence can be seen as the energetic metabolism, while the psychological
influence as the metabolism of information” (Ke↪piński, 1972b, p. 258)

In his analysis of psychiatric contact Ke↪piński noticed that our sense of personal
identity is based on the constancy of continuously developing functional structures.
Across an individual’s lifespan the atoms of the organism are changing, and it is the
permanence of the functional structures which guaranty the continuum of the self-
consciousness. Those structures are changing in response to contact with the world
and with other people. “But this change has to be done analogously to the energetic
metabolism, according to the rule of total assimilation: everything that comes from
outside, has to be converted according to the proper plan of the structure, like the
foreign protein is converted into the proper one in the process of assimilation. . . .
The patient is changing under the influence of the doctor, but it is he who changes,
the doctor does not change the patient. The exchange is an active process, the
living organism chooses what is necessary from the environment, nothing can be
changed without its active participation, because it would be a transplant or a kind
of an artificial limb, as something strange, something that the organism would try
to destroy, as it happens in the case of transplantation” (Ke↪piński, 1972b, pp. 246,
247).

The statements mentioned above are the most significant description of psy-
chotherapy in terms of the metabolism of information. Ke↪piński used these terms
mainly to describe the general mechanisms of human functioning and to explain the
mechanisms of experiencing in mental disorders. He did not present a systematic
theory of psychotherapy according to the information metabolism theory, but the
views presented above suggest a potential for the comprehensive description of
experiences in interpersonal relations in everyday life as well as in the psychother-
apeutic setting.
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2.3. The Axiological Approach To Psychiatry According
to Antoni Ke↪piński

2.3.1. Hierarchy of Values

Ke↪piński (1977b) distinguished three levels in the system of values: biological,
emotional, and socio-cultural. The first covers everything contained in the concept
of biological programming—all that man is born with and can control to a limited
extent. It comprises two basic biological laws: the laws of preservation of one’s
own life and the law of the preservation of the species. Depending on how well he
or she is grounded, an individual has greater or lesser life dynamics. The emotional
level determines if one acquires and an emotional attitude “toward” or “away from”
people. The emotional relations are based on complexes built around emotional
crystallizing centers. They are usually formed around mental representations of
important persons, in childhood. They influence one’s attitudes toward other people
in later life. Complexes can also arise in connection with some traumatic events and
can shape attitudes toward similar situations in the future. They become fixed by
repetition. The biological and emotional levels are located below the threshold of
consciousness and concern the past and the present. They shape a “real hierarchy of
values”—“I am really like this”—based on fixed automatic tendencies, habits, and
attitudes. In the third, socio-cultural, level, man projects himself into the future: “I
would like to be like this, these are my aims, it seems most important for me.” This
level is conscious and comprises one’s aspirations, ideals, and the cultural models.
It refers to the hierarchy of values in one’s social environment. The real hierarchy of
values is more important in decision-making than the ideal one, although there are
links between them. Our final decisions are products of both of them. Therefore,
our will can control our behavior to a certain extent.

According to Jakubik (1981), in Ke↪piński’s works there is an “original concept of
psychiatric disturbances as a result of the disruption of the order of values (axiolog-
ical); strictly speaking, the disruption of the moral order.” This position is supported
by his statements “death and rejuvenation still remain in nature’s essence alive; and
it is as such that good and evil remain in nature . . . . It seems that there exists a nat-
ural morality of nature, which even man cannot cross” (Ke↪piński, 1977a, p. 124).
The axiological approach of Ke↪piński is characterized by the following views:

� “Neuroses, psychopathies, psychosomatic diseases, drug addictions, etc., to
some extent reveal themselves to us as an effect of the disruption of the moral
order. Persons touched by these disturbances tolerate hell in life for crossing the
moral order existing in nature for their hellish negative feelings, for their laziness
and reluctance to put forth an effort in life, for their egoism, etc. Of course, we
have no right to discriminate them for their evil; since evil, such as death, remain
in the process of life” (Ke↪piński, 1977a, p. 126).

� The essence of schizophrenia is the reversal of the value hierarchy. Ultimate
concerns become more important than personal concerns and the problems of
everyday life.
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� In endogenous depression there is a complete devaluation of all values as well
as annulment of their hierarchical structure.

� In personality disorders, an imbalance of the development of specific levels of
the system of values occurs and a consolidation of specified systems of values
is a result.

Ke↪piński ascribed an essential meaning to psychotherapy in the treatment
of all mental disorders. The psychotherapeutic contact which he recommended
can be understood in terms of the phenomenology of the encounter (Ke↪piński,
1978), which was reconstructed in detail in Kokoszka (1996, 1999b) According
to Ke↪piński, this phenomenon is based on an attitude of love and of distance to
one’s own life. It requires activation of heroic tendencies, which are present in
everyone, but usually are suppressed in everyday life. In the encounter a kind
of psychical union with other is experienced, illustrated by the metaphor of “the
death of an old I” and “the birth of a new I.” The encounter awakens cognitive
tendencies and metaphysical experiences. It is filled with pleasant feelings and a
sense of brightening of colors of the surrounding world. The encounter leads to
an experience of community with the other. “For the therapeutic process it isn’t
the understanding that is so important; it is the desire to understand.” (Ke↪piński,
1972a, p. 241). “In the mutual relationship of the patient and the psychiatrist, one
of the same goal should be one of the ties. In the most general sense, this goal is
regaining health, which it is usually understood as a relief from suffering. In
the diagnostic-therapeutic process, one reaches this goal by discovering the self.
Therefore, Delphian gnoti seuton becomes the closer goal, leading to the main
one—decreasing the suffering and therefore leading to health. The paradox relies
upon the marks of infinity, one can get closer to it, but the whole process of coming
to know oneself goes beyond the bounds of human possibility” (Ke↪piński, 1978,
p. 126).

2.3.2. Heroic Proportion

The concept of heroic proportions is one of the most original ideas of Ke↪piński. Ac-
cording to him, “heroic tendencies” exist in everyone; however, they are suppressed
in everyday life (Ke↪piński, 1969; Ke↪piński and Masl�owski, 1972). He argued that
the law of species preservation does not require the mobilization of a heroic atti-
tude, e.g., in defense of children. “The fear of death transforms into a metaphysical
anxiety or a love anxiety where the possibility of death is mitigated by transcen-
dental aspirations to go beyond the framework of one’s life and to unite with the
surrounding world, represented by a loved person, God, or cultural values which
make order and a sense of life of an individual and of a society” (Ke↪piński, 1977a).
However, the therapist should not insist on heroic actions by the patient. Instead
he or she can accept the idea that a person by nature is open to values and an
illness can disturb or disrupt this tendency. In consequence, therapy should lead
to restoration of this ability. A doctor is not a pedagogue in this situation, he does
not teach what is good and what is bad. He aims only to return to the patient the
freedom which is necessary to make choices. The most illustrative statements for
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Ke↪piński’s view on freedom are in his “Auschwitz texts,” on experiences of pris-
oners in Nazi concentration camps, showing the meaning of experiencing freedom
in an extreme situation of threat such as a concentration camp. “. . . In a situation
of maximal enslavement of a person, and in a situation of stepping on his worth
of making choices, the will plays a decisive role in survival. And it may seem
paradoxical that those, which were in a dead end situation, could still say “I want”
or “I don’t want”; yet, their discriminators, in a material and moral situation much
better without comparison, could not say this. The persons truthfully alive in the
concentration camp were those which found themselves on the verge of death;
and those, which wore skulls on their hats were not living persons, but automatic
machines” (Ke↪piński, 1972b, pp. 24, 25).

The above quotation most likely illustrates the basis for the idea of heroic
proportions and Ke↪piński’s belief in the possibility of mobilizing the strength of
the will. “If in a camp life, in this ‘anus mundi,’ there was so much sacrifice, it was
thanks to the internal freedom” (Ke↪piński, 1972b, p. 9). This was formulated
through close contact with other people: “The ability to decide is the fundamental
attribute of life. Helping a friend, someone’s good work, etc., brought back the
ability to make choices. The one that brought help eased the formation of decisions;
“I want” crystallized itself from a common “we want” (Ke↪piński, 1972b, p. 8).
Even though Ke↪piński does not use the words “value experience,” he writes about
such a phenomenon, understanding it as an essential attribute of humanity; and
he shows its integrative power—which allows people to live through even the
nightmare of a concentration camp.

2.4. To Understand in Order to “Raise the Spirit”

The analysis of Ke↪piński’s views led to the following conclusions (Kokoszka,
1996):

1. He understood psychotherapy as a method of therapy, which used the help
of psychological influences, analogously to pharmacotherapy, physiotherapy, and
other methods.
2. The goal of psychotherapy is to decrease suffering caused by disease symptoms,
or if possible, to return the patient back to health.
3. Psychotherapy is taken up by the patient and therapist as a process of self-
discovery. Not only understanding the psychological condition of the symptoms,
but also simply the process of understanding them, is helpful. Realizing perfectly
for oneself the hypothetical nature of all psychological concepts and the unlimited
processes involved in discovering oneself, Ke↪piński acknowledged that the realistic
goal for the patient in psychotherapy is to change the picture of oneself, to change
the experiencing of oneself, and to improve the feeling of self-worth, which he
described metaphorically as “painting one’s own self-portrait more colorfully.”
4. The change in the ways of experiencing oneself is made on the one hand by
freeing oneself from emotions too difficult to handle which are tied up with certain
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memories, conflicts, or imaginings, and on the other hand by experiencing values
which allow finding a sense of meaning in life.
5. The processes written about can intertwine themselves in relation with another
person. The therapist, on the one side, helps the patient to recognize, understand,
and work through experiencing him- or herself, other people, and the surrounding
world through pathological schemes shaped in the past which the patient un-
consciously reveals in the presence of the psychotherapist in the process called
transference. The therapist, on the other side, upholding the right attitude, helps
the patient to open up to the experiencing of values, which give a sense in life and
which are immanent in each person. Only as a result of various disturbances does
the functioning of values become unreachable for the individual.
6. In consequence, a therapist should—

� from the one side, be relatively neutral and not burden the patient with his
problems,

� from the other side, be conscious of the lack of knowledge on the topic of
human nature, as well as the limitations used by him in methods of therapy.
He ought also to be open to discovering something new in each contact with
the patient, in order to perceive something new, which could result in the need
to question even his own deepest convictions. This attitude, in analogy to the
expected attitude of the patient, “allows the other person to be,” it allows “an
encounter with another person,” and it encourages the building of ties.

In other words, the therapist should be a good craftsman with a skillful ability
to use psychotherapy, a researcher open to discovering new information, a person
ready to verify his own views, and, most of all, a person sensitive to the experiences
of another person, such as his patient.

It is much more difficult to specify how to help the patient in opening up to
values. It seems that most of all, a therapist himself should be open to values,
open to accepting everything which can happen, and be ready to make decisions.
A psychotherapist should not be a machine, relying on a routine. A therapist
should try each time to understand the patient without setting up in advance all
possible solutions, and therefore not closing oneself himself off by adhering to
strict theory—the therapist should know the theory, but at the same time being
ready to surpass it. To whatever degree understanding the patient is based on
verbal contact, to that extent “raising the patient in spirit” is based on nonverbal
contact—the patient “mainly (takes advantage) of non-audible signals” (Ke↪piński,
1972a, p. 251). Being conscious of one’s own limitations, and the limitations of
a therapeutic method as well, is not an easy task; it gives birth to uncertainty. It
is much easier to hide behind the facade of unequivocal test results ad to work
under the most recent and best scheme of approach. Of course, one can use these
tests and schemes in full consciousness of their limitations, and with a feeling of
uncertainty similar to that which accompanies contact with something unknown.
It seems to me that, in fact, the consciousness of a lack of knowledge is that which
eases the encounter with the patient, and the encounter takes place in a shared
common poverty. The decision to have an encounter is important—not knowing
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what it will lead to, independent of what it will lead to. Will giving the right
help to the patient bring satisfaction to the therapist, or will it confront him with
a feeling of helplessness? The patient usually knows perfectly well, or at least
feels subconsciously, what the therapist is experiencing. The setting in motion of
the heroic proportion can be understood very plainly—there is an action taken
in making a decision to confront oneself with something which one can escape.
In this understanding, the openness of the psychotherapist is a certain form of
heroism, which is felt by the patient, who, thanks to this can find a certain dose of
heroism in himself, who, due to psychiatric disturbances, must search for medical
help; and this is a radically unique experience—an experience of having a certain
power, which brings birth to hope, invigoration, and “raises the spirit.”

2.5. Conclusions

The writings of Antoni Ke↪piński had a meaningful impact on Polish psychiatry
when the country was in political isolation from 1939 to 1989. Many of his ideas
were original and modern at that time. However, when their current value in an
open world is assessed, three of his concepts seem still to be worthy of further
investigation:

1. The idea that the information processing in humans may be better described by
application of the model of the main structures and functions of the biological cell.
2. The intuitions that a kind of change in values experiencing is an important
psychotherapeutic factor promoting meaningful changes in the individual’s way of
thinking, feeling, and behaving, including self-understanding and identity, as well
as the specific mode of typical experiencing, i.e., range of states of consciousness
considered as normal by the subject.
3. The idea of description of subjective experiences in pathological conditions in
terms of their main mechanisms according to the information metabolism model.
Schizophrenia is considered a disturbance of boundaries; affective disorders as
a disturbance of energy transformation; neuroses as disturbances of selection of
information by the system of values (analogous to disturbances of the digestive
functions of lysosome).

3. Constructivism

Constructivistic ideas have ages of tradition behind them; however, constructivism
per se is a relatively new outgrowth of cognitive therapy, which is, of course, a
psychological and psychotherapeutic approach.

The historical and conceptual foundations of constructivism are described by
its important representatives: e.g., Neimeyer (1999), Mahoney (1999), Lyddon
(1999), Guidano (1999). Constructivism is a philosophical alternative to logical
positivism, in which reality is considered to be created rather than apprehended and
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understood. The “truth” of a therapeutic system therefore lies not in its objective
reality but in whether it is useful to the client (Dowd, 2000).

The Society for Constructivism in the Human Sciences was formed in 1996 in
order to encourage developments in theory, research, and practice that appreciate
“human beings as actively complex, socially embedded, and developmentally dy-
namic self-organizing systems.” The main themes pervade the diversity of theories
expressing constructivism include (Mahoney, 2003)—

� active agency—an individual actively organizes his or her own experiences;
� order—a mental activity tends to create order in the internal world;
� self—recognition of sense of selfhood or personal identity that exists and grows

in webs of relationships;
� social-symbolic relatedness—an individual can be appropriately understood

only in the context of the social and symbolic systems in which he or she is
embedded;

� lifespan development—the above-described processes constitute developmental
flow, in which there is continuous tension between the current order and its
disorder, which is connected with the process of change as a part of individual
development.

An Italian approach to constructivism, presented by Guidano and Liotti (1983),
is characterized by the following fundamental features (Scrimali and Grimaldi,
2002b):

� an evolutionary viewpoint in the consideration of the relationship between indi-
vidual’s cognition and reality;

� the paradigm of mind as the active agency that in causative way elaborates
perceived information (in opposition to the passive reception of information);

� the central role of the self-knowledge process;
� recognition of a double articulation of the cognitive processes, in terms of tacit

and explicit knowledge.

In psychotherapeutic practice the constructivism is manifested by—

� a shift from the assessment and modification of irrational cognitions to an ex-
amination of the client’s existing tacit assumptions and meaning structures and
the co-creation (with the therapist) of new meaning structures (Dowd, 2000);

� recognition of the role of the attachment processes (Scrimali, Grimaldi, 2002a);
� interest in individuals’ own narratives that they construct about their lives and

their place in the world and in the creation of alternative narratives and con-
sequently alternative meaning structures to explain the past and create the
future.

Constructivistic psychotherapy has been described by metaphors of (Neumeyer,
1999)—

� personal science;
� selfhood development;
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� narrative reconstruction; and
� conversational elaboration.

In my opinion, as a psychotherapist, from the clinical point of view, the most
important constructivistic idea is the emphasis on the “proactive” part of the psy-
chotherapeutic process. It means that in psychotherapy we place less importance on
the reactive aspects of human functioning (which remain the central point of inter-
est of behavioral approaches) and the internal representation of objects (important
persons), self, and group networks (i.e., the central interest of the psychodynamic
approach and group analysis) than we do on the currently formed projects for the
future. It should be noticed that these ideas of autopoiesis, congruent with con-
structivism (Maturana and Varela, 1980), are also respected within group analysis
(Nitsun, 1996).

Constructivism encouraged me to continue the development of Ke↪piński’s ideas
on information metabolism that are compatible with this approach, as well as
dynamic systems theory in mathematics, which is applied within constructivism
as well as to the development of models presented in this book.

4. Mindfulness

Mindfulness is a concept originating from Buddhist tradition that has been suc-
cessfully introduced into contemporary psychology and psychotherapy, mainly
due to meaningful research results. The comprehensive description of the main
aspects of mindfulness was formulated by Miller et al. (1995, p. 193): “The term
of mindfulness is synonymous with awareness. Mindfulness meditation can be
defined as the effort to intentionally pay attention, nonjudgmentally, to present-
moment experience and sustain this attention over time. The aim is to cultivate a
stable and nonreactive present moment awareness. This is usually accomplished
through a regular daily discipline involving both formal and informal mindfulness
practices. . . . The mindfulness approach emphasizes meditation as an alternative
way of relating to moment-to-moment experience, that thus, more as a ‘way of
being’ rather than as a ‘technique’ in the narrow and usual therapeutic sense for
coping with a specific problems. . . ” (p. 198). This attitude is described as “en-
gaging into the being mode” and is contrasted with “engaging into doing mode”
(Kabat Zinn, 1990; Guanaratana 2002; O’Haver et al., 2004). However, according
to Kabat-Zinn (2005, p. 62), “You do not have to be totally mindful at every hour
of the day and night. That is merely an ideal . . . All we need to do is become a tiny
bit more mindful in this moment.”

The social recognition of mindfulness is due to the successful research on a
“mindfulness-based stress reduction” (MBSR) program introduced by Kabat-Zinn
in 1979 (1990, 2003). The authors of a meta-analysis of the empirical research on
mindfulness (Grossmean et al., 2004) found that of 64 reports, 20 met method-
ological criteria for metaanalysis. These results indicated that MBSR may help
a broad range of individuals to cope with their clinical and nonclinical problems
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(effect sizes of approximately 0.5; p < 0.0001). Beneficial effects of this program
were also found at three-year follow-up (Miller et al., 1995). According to a recent
review of literature (Kabat-Zinn, 2003), the effectiveness of MBSR was demon-
strated in psoriasis, immune function disorders, chronic pain, anxiety disorders,
and prostate cancer.

MBRS is a program of group training. It lasts 8–10 weeks and consists of
weekly 2.5-hour sessions, 45 minutes of homework daily, and one all-day session
on a weekend. It covers a variety of topics related to mindfulness, including dif-
ferent forms of meditation, yoga positions, and practicing mindfulness in stressful
situations and social interactions.

Mindfulness-based cognitive therapy (MBCT) is the result of integration of
Kabat-Zinn’s MBSR with the cognitive theory of depression and anxiety (Segal
et al., 2002). The effectiveness of this therapy in the prevention of relapse and
recurrence in major depression was demonstrated (Teasedale et al., 2000). Mod-
ifications of this method—Mindfulness-Based Therapeutic Interventions—were
also applied in psychiatric practice (O’Haver Day and Horton-Deutsch, 2004a),
which was illustrated by case studies (O’Haver Day and Horton-Deutsch, 2004b).
Mindfulness/acceptance therapy has been shown to be useful in the treatment of
generalized anxiety disorder (Roemer and Orsillo, 2002), and mindfulness-based
therapy has been used in the treatment of obsessive-compulsive disorder (Schwartz,
1996).

The state of mindfulness is not specific to Buddhism; as was argued by Epstein
(1988) and acknowledged by Miller et al. (1995), it is similar to the psychoanalyst’s
attitude described by Freud (1912) as “evenly suspended attention.” According to
him the analyst should “suspend . . . judgment and give . . . impartial attention to
everything there is to observe.”

Eventually, mindfulness may be considered as a specific state of mind and
as a style of life. The research proving the beneficial impact of mindfulness on
health justifies further studies on states of mind that can explore the adaptive and
maladaptive as well as psychotherapeutic aspects of achievement of specific states
of mind.

The contributions of Kabat-Zinn and his followers challenge contemporary
psychology and psychotherapy researchers to discover the exact mechanisms of
mindfulness and its therapeutic applications. Scientific findings on mindfulness
enhanced my motivation to elaborate the comprehensive models of consciousness
that can explain also this new data.

5. Neuroimaging of States of Consciousness

There are a few interesting studies on altered states of consciousness using the
modern, and very expensive, techniques of neuroimaging. These costs are the
main limitation for the intensification of this research.

The first study, with positron emission tomography (PET), of eight members of
a yoga meditation group (Herzog et al., 1990–91) compared the regional cerebral
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metabolic rate of glucose in the resting state and during meditation. The only sta-
tistically significant difference (p < 0.05) was the ratio of frontal versus occipital
metabolic rates of glucose, with the increase of activity in frontal areas and re-
duction in primary and secondary visual centers during meditation. There were no
changes in interhemispheric activity.

In studies with 15O-H2O PET (Lou et al., 1999), nine practitioners of Yoga
Nidra meditation (during which meditator becomes a neutral observer, the mind
withdraws from wishing to act, it is not associated with emotions, nor the power of
will) were observed. Tape- recorded instructions were similar to autogenic training
(describing the weight of parts of body) and guided imagery (to experience joy
and happiness in one part, imagine a nice landscape, perceive oneself abstractly
as a golden egg). The different patterns of the brain activity, dependent on the
content of instruction, were found, but the most commonly stimulated area during
meditation was the hippocampus. The analysis of data revealed “a bilateral group of
regions with, sustained, ‘tonic’ activity: orbital and dorsolateral prefrontal, anterior
cingulated, temporal, inferior parietal lobule, caudate nucleus, thalamus, pons and
cerebellar vermis and hemispheres. The data were summarized as indicating—

� in meditation in comparison to resting: activity of hippocampi and posterior
sensory and associative systems—areas usually activated by imagery;

� in resting in comparison with meditation: activity in the “executive attentional
system” and cerebellum.

Five practitioners of Kundalini meditation were investigated with functional
magnetic resonance imaging (fMRI) (Lazar et al., 2000). They passively observed
their breathing and silently repeated two different words during inhalations and
exhalations. The data indicated, mostly, activation in structures involved in at-
tention (frontal, parietal cortex) and arousal and autonomic control (pregenual
anterior cingulated, amygdale, midbrain and hypothalamus). Extended practice of
meditation enhanced activation in many structures.

The first neuroimaging study of meditation with the control group was performed
with single photon emission computed tomography (SPECT) of eight practitioners
of Tibetan Buddhist meditation, who focused attention on a visualized image and
maintaining this focus with increasing intensity (Newberg et al., 2001). The results
included increased activity in the frontal lobe, correlated with decreased activity
in posterior parietal lobes. This may be attributed to increased attention and to
experiences of alterations of sense of space, respectively.

There was one interesting difference at the baseline. The meditators had sig-
nificantly different thalamic laterality indices, which suggests that the regular,
long-term practitioners of meditation may have permanent, different brain char-
acteristics. The view that meditation training may induce not only short-term, but
also long-term, neural changes received some support from EEG studies compar-
ing Buddhist practitioners with controls (Lutz et al., 2004).

The same SPECT method used with practitioners of Tibetan Buddhist meditation
was applied to three Franciscan nuns. They performed “verbal-based” meditative
prayer called “centering prayer” that requires the individual to focus attention on
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a phrase from the Bible or prayer over a period of time with the goal of “opening
themselves to being in the presence of God” (Newberg et al., 2003). Increased
cerebral blood flow was found in the prefrontal cortex, inferior parietal lobes,
and inferior frontal lobes. There was a significant positive correlation between the
change in cerebral blood flow in the right prefrontal cortex and in the right thalamus,
and a strong inverse correlation with ipsilateral superior parietal lobe (similar to
correlations found among practitioners of Tibetan Buddhist meditation), but there
were also some differences found between practitioners of those two kinds of
meditation.

All of the studies described above have the status of preliminary reports. They
suggest the possibility of further investigations of neurophysiological correlates
of subtle changes in states of consciousness in order to learn more about biologi-
cal processes underlying subjective experiences. However, the pilot studies reveal
some tendencies, similarities, and differences in kinds of meditation investigated
that are congruent with knowledge about the areas of the brain involved in men-
tal activities related to the specific features of the method of meditation studied.
It is noteworthy that there are also neuroimaging studies of other conditions re-
lated to consciousness, e.g., hypnosis (Maquet et al., 1999), the vegetative state
(Laureys, 2004), light sleep (Klajed et al., 2002), representation of the mental self
(Lou and Luber et al., 2004), and neural correlates of religious experiences (Azari
et al., 2001). It should be stressed that that the appropriate interpretation of the
results of neuroimaging studies is still a challenge. In spite of apparent increased
activity in frontal areas, the author of the hypothesis of hypofrontality, based on
the results of EEG studies in altered states of consciousness, that main common
neurophysiological mechanism underlying altered states of consciousness, main-
tains, “It is evident that more research is needed to resolve the conflicting EEG and
neuroimaging data. Reinterpreting and integrating the limited data from existing
studies, it is proposed that meditation results in transient hypofrontality with the
notable exception of the attentional network in the prefrontal cortex” (Dietrich,
2003, pp. 231–256). This controversy inspired me to attempt to apply the model
presented in this book in order to find an alternative solution to this problem. This
attempt is presented at the end of Chapter V.



3
The Variety of Subjective Experience

Preface

Our state of consciousness seems to be obvious and normal most of time. Unusual
experiences are nearly immediately transformed into “normal” ones, which can
be explained: e.g., “It was normal, because I was drunk, tired, excited, impressed,
or so on.” Eventually, in common-sense thinking, there is a tendency not to notice
the alterations experienced in one’s state of consciousness. In spite of this, results
of some research indicate that states such as hallucinations, mystical-like, and
hypnotic-like are common. They are within the range of our possible experiences;
however, they are considered altered states of consciousness in psychology.
The review of literature on altered states of consciousness (ASC) occurrence is
presented in this part followed by descriptions of results of the author’s research
on the phenomenology and prevalence of ASC among healthy subjects and
patients suffering from schizophrenic. These studies indicate that the content of
subjective experiences of mentally ill persons is not qualitatively different than
that of healthy people. There is wide range of ASC reported with the same rate
by persons with schizophrenia, and even the experiences considered as typical
for psychoses are reported by a meaningful percentage of healthy controls. The
detailed analysis of experiences accompanying the ASC leads to some empirical
guidance for the differentiation of superficially and profoundly altered states.
This lends additional support to the hypothesis that our experiences are multilevel
and that they are characterized by specific modalities.

1. Altered States of Consciousness Are Common

Contemporary psychology accepts that people can naturally experience a variety
of states of consciousness which were traditionally considered as unusual. This
point of view is based on theoretical considerations, rather than on empirically
obtained data. Only a very few and fragmented studies aimed directly at the es-
timation of the occurrences of altered states of consciousness (ASC) have been
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conducted. However, there is some research suggesting that phenomena such as
hallucinations, peak experiences, hypnotic-like experiences, and out-of-the-body
experiences are common. These studies have many limitations resulting from the
methods applied. In fact, they investigate opinions of the subjects on the occur-
rence of the experiences; and the experiences described may be understood in
different ways by investigated subjects due to difficulties in an unequivocal and
precise description of the ASC. In interviews, there is a risk of suggesting an ex-
pected answer to the subject. Investigation of separate phenomena may also be
questioned. However, “the study of consciousness requires that we release enough
of our rigidity in collecting data to permit the assessment of responses that may not
be considered scientifically pure by the radical behaviorist” (Wallace and Fisher,
1991, p. 12). Thus verbal responses are permissible and are important in the study
of consciousness. Furthermore, by nature, many of these responses may be un-
able to be shared . . . . Not to do so is to relegate the study of consciousness to
nonscience.”

Because of the scarcity of research specifically designed for investigation of
the ASC occurrence, the review by Kokoszka (1992–1993b) includes data related
indirectly to this phenomenon.

1.1. Hallucination Occurrence

As early as the end of the 19th century, researchers were interested in the sta-
tistical occurrence of certain psychopathological symptoms among the so-called
mentally healthy. The experiences were treated as psychological disturbances, and
intuitively thought to occur more often than mental illnesses. The first investi-
gations of this kind were conducted by the Society for Psychical Research of
London in 1894 (Sidwick et al.). In a questionnaire survey of 17,000 subjects,
9.8% admitted having experienced at least one hallucination episode. In a repli-
cation of this research, 14.3% of 1,519 subjects experienced hallucinations (West,
1948). McKellar (1968) discovered the appearance of hallucinations in 125 out
of 500 subjects. Mott et al. (1965), while interviewing 50 healthy people, found
auditory hallucination in 32% of them.

Posey and Losch (1983–84) presented data indicating the occurrence of auditory
hallucination of the voice type among 71% of 375 normal college students. The
most frequent (39%) was hearing one’s thoughts as spoken aloud and hearing a
voice call one’s name aloud when alone (36%). In Bentall and Slade’s (1985)
investigations conducted among students, 15.4% had an experience of hearing a
human voice and subsequently finding out that nobody was present, and 17.6%
often heard a voice saying loudly what they thought.

According to the Fourth Edition of Diagnostic and Statistical Manual of Mental
Disorders (DSM IV), mild depersonalization states, (i.e., “experiences of feeling
detached, and as if one is an outside observer of, one’s mental processes or body”),
occur among 30 to 70% of young adults (American Psychiatric Association,
1994).
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1.2. Mystical-Like States and Peak Experiences

Taft’s (1969) investigations on peak experiences and other experiences connected
with ego permissiveness indicate a relatively high frequency of occurrence of var-
ious ASC among healthy people. In the group of 254 subjects, mainly participants
of the Summer School for Adults organized by the University of Western Aus-
tralia, it was ascertained, among other things, that 40% had experienced a joyful
emotion that was so strong that it seemed to blind them like a dazzling light; 35%
felt an enormous sense of inner authority and illumination, full of revelation and
significance, with his or her own will in abeyance, a sense of perhaps being grasped
and held by a superior power with higher control, a Presence or a surrender of the
self; 31% felt his or her “mind” or consciousness moving apart from the body, or
flowing into different parts of the body or, flowing out of the body. In other studies
the frequency of occurrence of peak experiences, in a representative sample of
1,000 persons living near San Francisco, 50% were found to have experienced
contact with the sacred, 82% experienced beauty of nature, and 39% harmony
with or the universe (Wuthnow, 1978). In similar studies 45% of the subjects ad-
mitted having experienced complete unity with God or the universe (Greeley and
McCready, 1979). In a community mail survey Palmer (1979) found that 28% of
354 subjects had experienced a sense of unity with nature or of God’s presence.

In a random sample of 100 English students, 65% recounted that they once had
the experience of “being aware or influenced by a presence or a power, whether
you call it God or not, which is different from your everyday self.” In 23% of
cases it was an awareness of the power controlling and guiding the person, in
22% an awareness of God’s presence. The experiences occurred most often in the
situation of being alone or in silence, 35%; severe distress or decision-making,
34%; close contact with nature, 26%; and being with a close friend or trusted
person, 21% (Hay, 1979). In the investigations of a representative population, in a
sample of 1,865 persons in Great Britain, Hay and Morisy (1978) found that 34.6%
of subjects answered the quoted question positively, yet the percentage was higher
among women, older people, better-educated individuals, those from higher social
classes, and persons in a good frame of mind.

Nelson (1989a), inspired by results of Hay’s (1979) studies on responses to
the single question presented above designed 11 more specific questions and con-
ducted a non-random survey on these states conceptualized by him as praeternatural
experiences. They were operationally defined as “that class of reported experien-
tial events which are given as response to either the catch-all questions of Hay
(1979) and others or the more specific categories of Nelson (1989a) and, further,
by the criterion of having the quality of “supernatural” givenness as defined by
Hultkrantz (1983)” (Nelson, 1990, p. 46). The study took place in selected depart-
ments and schools at the University of Queensland and Griffith University in South
East Queensland in Australia; 316 of 1,160 questionnaires distributed among staff
and students of these institutions were returned. The sample contained an equal
number of men and women aged between 16–65 years (a mean 29.5 years), and
with 90% of Christian denomination as their religion at birth. Percentage of subject
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who reported an experience of some states investigated in this survey are presented
below:

A feeling of direct awareness of or of being influenced by the presence of God; or
feeling as though one were very close to a powerful spiritual force that seemed
to lift one out of oneself—46.2%

“Mystical experience,” that is, an intense sense of union with the cosmic, divine,
or ultimate ground of being, 26.6%

A sense of the sacred in everything around an individual, in which, he or she
perceived that all was connected as one, 36.4%

A feeling of a presence of someone who was not there in a physical way, 35.8%.

Due to a non-random sample and especially because of the low rate of com-
pleted questionnaires (only 27% of distributed questionnaires), these results do
not provide very reliable data on the occurrence of the investigated states in the
population. However, they confirm earlier findings suggesting that they are rather
common experiences. It should be noticed that subjects taking part in Nelson’s sur-
vey also completed the Tellegen Differential Personality Questionnaire (Tellegen,
1982). A statistical analysis of the data indicates that preternatural experients show
higher overall levels of both Absorption and Positive Affect than non-experients,
and that they are realistic, tolerant, and, in general, well adapted in their lives
(Nelson 1989b, 1991–92). In a Direct Discriminant Function Analysis of gathered
data Nelson (1991–92) found some personality attributes, which are discriminating
factors in distinguishing religio-mystical (Ontic) from paranormal experients. This
study had only an exploratory nature. However, the approach applied by Nelson
may lead to discoveries of the nature of a causal relationship of personality to
preternatural experiences in future research.

1.3. Hypnotic-Like Experiences

Researchers studying hypnosis found a natural occurrence of “hypnotic-like” phe-
nomena. Shor, who considers hypnosis and “hypnotic-like phenomena” in terms
of a diminishing of the usual “generalized reality-orientation” (1959), elaborated
a questionnaire covering a wide range of ASC (1960). He applied it to two groups:
one consisting of 85 students and the other consisting of 65 students. These studies
were replicated in Poland in a group of 625 students (Siuta, 1987). From a variety
of questions, we will consider those that deal directly with conscious experiences,
such as—

� “ . . . sat staring off into space, actually thinking of nothing and hardly being
aware of the passage of time”—72 and 89% in U.S. groups (respectively) and
81.8% in Poland;

� “completely immersed in nature or in art (e.g., in the mountains, at the ocean,
viewing sculpture, etc.) and had a feeling of awe, inspiration, and grandeur
sweep over you so that you felt as if your whole state of consciousness was
somehow temporarily altered”—60 and 74% in US and 93.1% in Poland.
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A similar prevalence of hypnotic-like experiences was found by As et al.
(1962).

Erickson claimed that on applying hypnosis, he and his coworkers observed a cycli-
cal, approximately, 90-minute tendency for common everyday trance occurrence
(Erickson et al., 1976; Erickson and Rossi, 1979; Rossi, 1986). They consider
hypnosis as the utilization of patients’ own mental mechanisms.

1.4. Near-Death Experiences and Out-of-Body Experiences

Descriptions of interesting experiences of individuals who narrowly escaped death
or who had been brought back to life after clinical death presented by Moody
(1976) in his well-known book “life after life” started scientific research on near-
death experiences (NDE). According to some research (Ring, 1980; Sabom, 1982),
including a national poll of the general population, they are reported by about 5%
of the adult American population, or 30 to 40% of individuals who came close
to death (Gallup and Porter, 1982). The most common NDE (Ring, 1980, 1985)
include such experiences as the following:

A feeling of peace, 60%
“Entering the darkness,” 53%
An experience of leaving one’s body, 37%
A “perception of the light,” 33%
An experience of making a choice or willing to go back to life, 33%
A review of highlights of one’s own life, 25%

At about the same time, scientific interest began to increase in experiences of
leaving one’s body, i.e., out-of-body experiences (OBE). Earlier they had been in-
vestigated mainly by parapsychologists, who conceptualized them as extra-sensory
perception, astral projection or travel. Gabbard and Twemlow (1984, p. 5) defined
an OBE as “an altered state of consciousness in which the subject feels that his
mind or self-awareness is separated from his physical body and that this sense of
self-awareness is more vivid and more real than a dream.” Research on the occur-
rence of “out-of-body” experiences indicates a rate ranging from 8% (Haraldsson
et al., 1977) through 13% (Blakemore, 1982) and 14% (Palmer, 1979), to 34%
(Green, 1967).

1.5. The Altered States of Consciousness Occurrence

Generally speaking, a state of consciousness is delineated by both its content and
its form—a way of experiencing. An altered state of consciousness is a state in
which “extraordinary” content is experienced, or in which the manner of experi-
encing is “unusual,” or if both of these situations take place at the same time. The
“extraordinariness” may be either subjectively considered, from the point of view
of the experiencing subject, or may follow from the point of view of a theoretical
approach. One can easily notice that it is likely that subjective and objective points
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of view do not have to be similar. As a matter of fact, the subjective point of view
has never been extensively studied, i.e., we can hardly find any studies of experi-
ences that are considered unusual by subjects. On the other hand, there are also
very few studies on the occurrence of experiences that are recognized as altered
from the theoretical point of view.

1.5.1. States of Consciousness Subjectively Considered as Unusual

In order preliminarily to estimate the occurrence of experiences which are subjec-
tively considered as ASC, an open question was added to the States of Mind and
Consciousness Questionnaire survey among Polish university students. A total of
65 of 206 (31%) students who completed the questionnaire responded to the fol-
lowing question: “We are kindly requesting that you describe the experience which
you consider the most unusual and interesting. Describe, please, its circumstances,
frequency and the feeling accompanying it.” In response—

� 13 subjects (20%) reported a feeling of having a parapsychological ability (e.g.,
precognition, telepathy, levitation, a vocation to a mission).

� 12 (18%) persons described a loss of a sense of reality, which took place in
different circumstances (e.g., a dangerous situation, contact with nature, very
good or very bad mood). Deja vu and deja vecu phenomena were reported by
7 subjects (11%) and an experience of a direct contact with God or Saint Mary by
6 (9%). Less frequently described were supraintellectual illumination (4 cases,
6%); a contact with a supranatural power (4–6%); an alteration in experiencing
one’s own body (4–6%); out-of-body experiences (3–5%); a loss of a sense of
control over one’s own body (2–3%); a sense of unity with everything (2–3%);
an experience of a complete oblivion (2–3%); and other misperceptions (4–6%).

This preliminary study suggests that according to the subjects’ opinion, the ex-
periences considered by them as the most unusual fall into the major categories
of parapsychological experiences (20%), mystical-like phenomena (a feeling of
contact with God, supranatural power, and with everything—together 18%), and
alterations in the sense of reality (18%).

1.5.2. Occurrence of Altered States of Consciousness Among Students

There are very few studies aimed at evaluating the occurrence of a wide variety
of ASC. All of them have a preliminary character, and they have mainly been
conducted among students.

1.5.2.1. Canadian Studies

Morgan (1977) investigated the occurrence of the ASC among 90 Canadian college
students. In the factor analysis he distinguished nine factors. He found the average
frequency for the main items marking the factors were as follows: daydreaming—
approximately 90% were sure that they experienced it at least a few times in
their life; transcendent functioning, 88%; meditative awareness 77%; cognitive
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transcendence, 74%; experiential absorption, 49%; religious experience, 47%;
orgasmic potency, 40%; auric perception, 35%; and death transcendence, 34%.
Considering the generalized frequencies, he found a continuum-like distribution
of altered states experienced with respect to their frequency. The most frequent
were experiences such as daydreaming and deep aesthetic appreciation, and the
most rare were experiences such as religious and out-of-body experiences. Even
though rare, these experiences “seem to occur in the undergraduate population at
a ten to thirty percent rate” (p. 72). More detailed analysis of the data presented
indicates that approximately 85% of respondents answered that they had sat staring
off into space actually thinking of nothing, being hardly aware of the passage of
time; 82% had been completely immersed in nature or in art and had the feeling of
awe, inspiration, and grandeur sweep over them so that they felt as if their whole
state of consciousness was somehow temporarily altered; 25% had a mystical
experience of feeling a oneness with the universe, a melting into the universe, or
a sinking into eternity.

1.5.2.2. Polish Studies

Results of a questionnaire survey conducted among 171 university students in
Kraków, Poland (Kokoszka, 1992–93b) suggest that profoundly ASC are quite
common. “The feeling of being one with the Universe” was reported by 51 sub-
jects (29%); the experience “of a contact with God,” by 79 subjects (45%); and
“the impression that one understood ‘everything,’” by 78 subjects (45%). The ex-
perience of at least one of these three states was confirmed by 131 subjects (75%),
whereas and all of them were reported by 18 subjects (10%). However, PASC were
reported as rare experiences by most of them (about 2/3). The accompanying expe-
riences indicate that PASC are experienced with intense feelings of pleasure and a
positive attitude toward other people. Each of the states has some specificity which
is congruent with its content: i.e., experience of contact with God is accompanied
by experiences with religious connotations; oneness with the Universe by positive
feelings toward nature; and nondiscursive insight is characterized by a positive
alteration in thinking. Superficially altered states of consciousness (SASC) were
even more common. The experience of “sat staring off into space,” actually think-
ing of nothing and hardly being aware of the passage of time was reported by
141 subjects (81%); the experience of “being so engrossed in a book, movie or
television program that you were unaware of what was going on around you” by
151 (87%), and of “having fallen into a state during a monotonous activity such
that you did not realize what you were doing and what was going around you” by
99 subjects (57%). At least one of the above-described states was experienced by
169 (96%) and all of them by 82 subjects (47%). Moreover, they were reported as
a common experience by more than half of subjects who experienced at least one
of the studied SASC. Analysis of the combined answers to these three questions
indicates that SASC are experienced with feelings of disturbed cognitive process;
of de-realization and depersonalization; and with pleasant, positive emotions. The
SASC occur mainly in everyday life situations and activities.
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1.6. Implications of Research on ASC Occurrence for the
Psychology of Consciousness

The reviewed data show that ASC are common human experiences. Their rate
is much higher than that of mental disorders, and they cannot be unequivocally
explained in terms of psychopathology. These findings support the hypothesis that
consciousness is multileveled and that there are variety of states of consciousness
which one may experience. The occurrence of the ASC seems to be high enough
not to be ignored by psychology. It is easy to speculate and explain the occurrence
of these phenomena in terms of different theories—ranging from psychoanalytic
concepts of an occasional, transitional state of relatively deep regression to the
idea of peak experiences according to so-called humanistic psychology. How-
ever, currently there is no well-documented theory of ASC. The comprehensive
investigations aimed at the mapping and understanding of the inner world of our
experiences still remain a challenge for contemporary science.

2. Phenomenology of Altered States of Consciousness

The very comprehensive descriptions of consciousness states were presented many
years ago by James (1904) and Jaspers (1913, 1963). Phenomenology of the states
of consciousness has never been a topic of systematic experimental research. This
issue had been avoided until recently mainly due to common distrust of introspec-
tive descriptions. Now it is acknowledged by many scientists as a human experience
with crucially important meaning that should not be abandoned by psychology and
psychiatry. During the last ten years we can observe a gradual revival of research
on ongoing thoughts (Singer, 1988) and on the flow experience (Csikszentmin-
halyi, 1988; Klinger, 1978). There is also progress in the methodology of such
research. A reliable and valid method of empirical mapping and quantifying of
consciousness was developed by Pekala (1991). His experimental studies on the
phenomenology of the states of consciousness deal with specific states which were
introduced and later retrospectively assessed. Nevertheless, studies on internal ex-
periences are still very difficult, and scientifically documented knowledge about
them has a very limited impact or even no practical meaning. The results presented
in the previous chapter suggest that superficially and profoundly ASC are common.
However, the descriptions of ASC seem to be very simplistic or even artificial in
comparison with subtle variations of our everyday experience. Analysis of litera-
ture as well as everyday and, especially, psychotherapeutic experiences indicates
that there is a spectrum of states of consciousness differing among individuals.
Some people virtually have no ability for the conscious experience of emotions,
whereas others can observe and describe in detail a variety of their feelings. Put
another way, there are “emotionally blind” persons, for whom everything is ob-
vious and rational; and there are others whose world of feelings is so rich that
they have difficulties in making any decision. Some people live in such intensive,
continuous activity that they do not have an occasion to spend a while in a passive
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state of mind in order to observe their internal world. Some of them consciously
avoid such possibilities because of the anxiety which such conditions could arouse
in them. On the other hand, there are individuals who spend a significant amount of
time in their internal imaginary world. At the same time, the validity of introspec-
tive methods is still questioned. Due to the shortage of systematic empirical data
on the phenomenology of a variety of ASC, the following goals of research were
formulated:

1. To gather data for a preliminary description of a whole range of the ASC.
2. To formulate more precise descriptions of the most typical PASC and SASC,

i.e., to find the most frequent experiences accompanying them.
3. To gather information on the circumstances of the ASC occurrence.

“The State of Mind and Consciousness Questionnaire,” designed for the study con-
sists of 14 main questions dealing with ASC, which are followed by questions about
(1) circumstances of the experience of a specific state; (2) its frequency; (3) experi-
ences accompanying it including a list of 47 experiences. This list was constructed
according to the ASC characteristics (Ludwig, 1966), descriptions of ultracon-
sciousness (Dean, 1973), mystical states (Stace, 1976), near death experiences
(Moody, 1976), and the prelogical level of psychical organization (Mazurkiewicz,
1980). However, subjects were allowed to give their own descriptions as well.
The accounts of circumstances of ASC occurrence were later categorized into
(1) descriptions of situations, (2) one’s own psychic states, (3) one’s own psy-
chic and sensory processes, (4) motor activities, and (5) other circumstances. This
version of the questionnaire is shortened in comparison with the previous one
(Kokoszka, 1992–93). There are fewer additional main questions and fewer items
on the list of experiences accompanying ASC.

The questionnaire survey was conducted among Polish tourists who spent two
weeks of their summer vacation in the network of national resorts. The anonymous
questionnaires were administered just after the main meal, and were filled out by
295 of all 563 (52.4%) subjects in the age range above 15 years (15, 72; mean
35.4; SD = 12.3).

In spite of the fact that the respondents answered general questions, many of
them, if only very briefly, answered additional questions concerning circumstances
of the occurrence of PASC and experiences accompanying it, while some of them
did not answer the additional questions. Eventually, descriptions of the separate
items were determined to be insufficient for a statistical analysis. However, in
order to make some generalizations and to create a basis for a further comparison
of PASC with SASC and other states, the discussed questions were aggregated into
one, i.e., analyzed data was arranged as if the subjects answered to the one question
concerning experiences containing all three items dealing with PASC and SASC
(Have you ever experienced state A and/or B and/or C; and if so: how often? In
what circumstances? What experiences accompanied them? The percentages are
calculated in reference to the number of subjects who experienced at least one of
the PASC or SASC).
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2.1. Profoundly Altered States of Consciousness

The notion of PASC encompasses a variety of experiences, characterized by con-
tent and/or modalities of experiencing which are significantly differentiated from
common everyday baseline experiences Their strangeness is usually diminished
when they acquire an explanation, e.g., unusual states of consciousness become
considered as “normal” when their occurrence coincides with intoxication with
alcohol, prayer, perception of a piece of art, etc. In consequence, we may experi-
ence states of consciousness which are very different from everyday experiences
without recognition of such states as PASC (see the more detailed description in
Chapter I). To gather some more data on the states, the subjects were asked about
three states considered as the most typical for PASC.

1. The experience of “the feeling of being one with the Universe” was reported by
48 subjects (16%), of whom 35% experienced it seldom and 26% often (39% did
not answer the question about frequency of this experience). It occurred more often
among males; younger people, better-educated individuals, and atheists; however,
none of these correlations was statistically significant.
2. Experience of “ contact with a divine being or God” was reported by 105 subjects
(36%), of whom 39% experienced it seldom and 27% often (36% did not answer
this question). It occurred more often among females (p < 0.05 Tau Kendall test),
younger people (p < 0.05), better-educated individuals (p < 0.05), and theists
(p < 0.05).
3. Experience of “the impression that you understood ‘everything,’ only that it was
impossible to utter this impression” was reported by 82 subjects (28%), of whom
33% experienced it seldom and 24% often. It occurred more often among females,
older people, and better-educated individuals (p < 0.05, the only significant result
in the Tau Kendall test), and atheists.

Table 3.1 presents data on experiences accompanying the PASC; and Table 3.2,
the most frequent circumstances of their occurrence.

The obtained results suggest that PASC are quite common. At least one of the
above-described states was experienced by 160 subjects (54%) and all of them by
18 subjects (5%). However, they were reported as a rare experience by most of them
(about two-thirds of the sample) and as a frequent experience by approximately
one-third of them. The analysis of experiences accompanying PASC indicates that
these states are experienced along with intense feelings of pleasure and a positive
attitude toward other people. They occur mainly in a religious context, but also in
everyday-life situations.

2.2. Superficially Altered States of Consciousness

SASC denotes states which have slightly different content and/or modalities in
comparison with the most common experiences (see the more detailed description
in Chapter I). The subjects were asked about three states considered as the most
typical for SASC.
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1. The experience of “sitting ‘staring off into space,’ thinking of nothing, and
hardly being aware of the passage of time” was reported by 211 subjects (71.5%),
of whom 43% experienced it seldom and 35% often (22% did not answer this
question). It occurred more often among females (0.05, Tau Kendall test), younger
people (0.05), better-educated individuals (0.05), and atheists. These results are
similar to the occurrence of these states in previous surveys by Shor (1960)—72%
and 89% of subjects—and by Siuta (1987)—81.8%.
2. The experience of “being so engrossed in a book, movie or television program
that you were unaware of what was going on around you” was reported by 187
(63.4%) subjects of whom 34% experienced it seldom and 41% often (25% did not
answer this question). It occurred more often among females (0.05, Tau Kendall
test), younger people, better-educated individuals (0.05), and atheists.
3. The experience of “being engaged in a monotonous activity, and not realizing
what you were doing and what was going on around you” was reported by 108
subjects (36.6%) of whom 45% experienced it seldom and 30% often (25% did not
answer this question). It occurred more often among: females, older people, better-
educated individuals (0.05, the only significant Tau Kendall test), and atheists.

Table 3.3 presents data on experiences accompanying SASC; and Table 3.4, the
most frequent circumstances of their occurrence.

The obtained results suggest that SASC are common. At least one of the above-
described states was experienced by 247 (84%) and all of them by 77 subjects
(26%). Moreover, they were reported as frequent by about half of the subjects, who
experienced at least one of the studied SACS (and as rare by the other half of them).
Analysis of the combined answers to these three questions indicates that SASC
are experienced with feelings of disturbed cognitive process, of de-realization and
depersonalization, and with pleasant, positive emotions. The SASC occur mainly
in everyday-life situations and activities, but also relatively often in solitude and
during periods of poor well-being.

2.2.1. Experiences Accompanying Altered States of Consciousness

There are several often-discussed lists of experiences accompanying ASC, but
there is no data of their occurrence which would verify the theoretical conviction
that they are uncommon. Table 3.5 presents the frequency of occurrence of a variety
of experiences considered as characteristics of the ASC.

Analysis of these results indicates that the occurrence of experiences described
on the basis of the most known characteristics of ASC occurred within a similarly
wide range of subjects.

1. Characteristics of ASC (Ludwig, 1966) were reported by 11–47% of the sample,
2. Characteristics of ultraconsciousness (Dean, 1973) were reported by 5%–53%

of the sample,
3. Characteristics of mystical states (Stace, 1960) were reported by 5–53% of the

sample.



Phenomenology of Altered States of Consciousness 51

TA
B

L
E

3.
3.

E
xp

er
ie

nc
es

ac
co

m
pa

ny
in

g
th

e
SA

SC

Sa
ts

ta
ri

ng
of

f
E

ng
ro

ss
ed

“A
bs

en
ce

s”
du

ri
ng

A
gg

re
ga

te
d

re
su

lts
∗

in
to

sp
ac

e
in

so
m

et
hi

ng
m

on
ot

on
ou

s
ac

tiv
ity

(2
47

=
10

0%
)

(2
11

=
10

0%
)

(1
87

=
10

0%
)

(1
08

=
10

0%
)

Se
ns

e
of

la
ck

of
an

y
th

in
ki

ng
38

—
15

.3
%

±
4.

5
33

—
15

.6
%

B
ei

ng
su

nk
in

pl
ea

sa
nt

,p
os

iti
ve

fe
el

in
gs

of
ha

pp
in

es
s,

pe
ac

e
an

d
jo

y
26

—
10

.5
%

±
3.

8
16

—
7.

6%
10

—
5.

3%

D
is

tr
ib

ut
ed

se
ns

e
of

tim
e

25
—

10
.1

%
±3

.1
15

—
7.

1%
6—

3.
2%

A
n

im
pr

es
si

on
of

id
en

tifi
ca

tio
n

w
ith

an
ot

he
r

25
—

10
.1

%
±

3.
1

25
—

13
.4

%
Sl

ac
ke

ni
ng

of
th

in
ki

ng
22

—
8.

9%
±

3.
6

12
—

5.
7%

L
os

s
of

se
ns

e
of

re
al

ity
20

—
8.

1%
±

3.
4

7—
3.

3%
10

—
5.

3%
C

on
st

ri
ct

io
n

of
pe

rc
ep

tio
n

to
on

ly
so

m
e

lim
it

20
—

8.
1%

±
3.

4
6—

2.
8%

12
—

6.
4%

A
fe

el
in

g
of

ab
so

lu
te

pe
ac

e
an

d
si

le
nc

e
10

—
4.

0%
±

2.
5

8—
3.

8%
A

se
ns

e
of

be
in

g
so

m
eo

ne
el

se
10

—
4.

0%
±

2.
5

7—
3.

7%
5—

6.
1%

A
fe

el
in

g
of

qu
ie

tn
es

s
9—

3.
6%

±
2.

3
9—

4.
3%

A
cc

el
er

at
io

n
of

th
in

ki
ng

8—
3.

2%
±

2.
2

7—
3.

7%
A

fe
el

in
g

of
be

in
g

de
ta

ch
ed

fr
om

re
al

ity
7—

2.
8%

±
2.

1
4—

1.
9%

A
fe

el
in

g
of

re
ju

ve
na

tio
n—

an
in

flo
w

of
a

ne
w

po
w

er
6—

2.
4%

±
1.

9
5—

2.
7%

4—
3.

8%
A

fe
el

in
g

of
re

st
an

d
la

zi
ne

ss
6—

2.
4%

±
1.

9
5—

2.
4%

A
fe

el
in

g
of

sa
dn

es
s

6—
2.

4%
±

1.
9

A
fe

el
in

g
of

in
te

re
st

6—
2.

4%
±

1.
9

4—
2.

1%
A

fe
el

in
g

of
le

av
in

g
on

e’
s

bo
dy

5—
2.

0%
±

1.
9

4—
1.

9%
A

lte
ra

tio
n

in
th

in
ki

ng
—

at
ta

ch
in

g
a

ne
w

m
ea

ni
ng

to
a

fa
m

ili
ar

m
at

te
r

or
ob

je
ct

4—
1.

9%
±

1.
9

Se
ns

e
of

in
ef

fa
bl

e-
a

fe
el

in
g

of
sp

ec
ifi

c
co

nt
ac

tw
ith

na
tu

re
4—

1.
9%

±
1.

9
4—

1.
9%

A
fe

el
in

g
of

di
sc

ou
ra

ge
m

en
t,

po
w

er
le

ss
ne

ss
4—

1.
9%

±
1.

9
A

fe
el

in
g

of
ef

fo
rt

or
tir

ed
ne

ss
or

su
ff

er
in

g
4—

1.
9%

±
1.

9
A

fe
el

in
g

of
so

lit
ud

e
or

al
ie

na
tio

n
4—

1.
9%

±
1.

9

∗
D

at
a

de
al

w
ith

al
lt

hr
ee

qu
es

tio
ns

co
m

bi
ne

d
to

ge
th

er
in

to
on

e
ite

m
:i

.e
.,

pe
rc

en
ta

ge
s

ar
e

es
tim

at
ed

in
th

e
re

la
tio

n
to

th
e

nu
m

be
r

of
pe

rs
on

w
ho

ex
pe

ri
en

ce
d

at
le

as
to

ne
PA

SC
.

N
ot

e:
In

cl
ud

ed
fr

eq
ue

nc
ie

s
w

er
e

st
at

is
tic

al
ly

si
gn

ifi
ca

nt
(p

<
0.

05
),

an
d

fo
r

th
e

cl
ar

ity
of

th
e

ta
bl

e,
co

nfi
de

nc
e

in
te

rv
al

s
( p

<
0.

05
)

ar
e

pr
es

en
te

d
on

ly
fo

r
th

e
ag

gr
eg

at
ed

da
ta

.



52 3. The Variety of Subjective Experience

TA
B

L
E

3.
4.

C
ir

cu
m

st
an

ce
s

of
th

e
SA

SC
oc

cu
rr

en
ce

“A
bs

en
ce

s”
du

ri
ng

A
gg

re
ga

te
d

re
su

lts
∗

Sa
ts

ta
ri

ng
of

f
in

to
sp

ac
e

E
ng

ro
ss

ed
in

so
m

et
hi

ng
m

on
ot

on
ou

s
ac

tiv
ity

(2
47

=
10

0%
)

(2
11

=
10

0%
)

(1
87

=
10

0%
)

(1
08

=
10

0%
)

Si
tu

at
io

ns
E

ve
ry

da
y

lif
e

64
—

25
.9

%
±

5.
5

16
—

7.
6%

13
—

7.
0%

36
—

33
.3

%
So

lit
ud

e,
la

ck
of

st
im

ul
at

io
n

36
—

14
.6

%
±

4.
4

25
—

11
.8

%
5—

2.
7%

6—
9.

6%
N

at
ur

e
15

—
6.

1%
±

3.
0

15
—

7.
1%

T
hr

ea
te

n
10

—
4.

0%
±

2.
5

5—
2.

4%
4—

3.
7%

Pl
ea

sa
nt

,u
se

fu
l

9—
3.

6%
±

2.
3

8—
3.

8%
N

ig
ht

,d
ar

kn
es

s,
ev

en
in

g
6—

2.
4%

±
1.

9
M

is
fo

rt
un

e,
un

lu
ck

y
ac

ci
de

nt
4—

1.
6%

±
1.

6
5—

2.
4%

St
at

es B
ad

w
el

l-
be

in
g

36
—

14
.6

%
±

4.
4

25
—

11
.8

%
7—

3.
7%

5—
4.

6%
T

hi
nk

in
g

22
—

8.
9%

±
3.

6
19

—
10

.2
%

U
nu

su
al

pe
rc

ep
tio

n
15

—
6.

1%
±

3.
0

14
—

7.
5%

G
oo

d
w

el
l-

be
in

g
4—

1.
6%

±
1.

6
4—

1.
9%

Ps
yc

hi
c

an
d

se
ns

or
ic

ac
tiv

iti
es

C
og

ni
tio

n,
le

ar
ni

ng
83

—
33

.6
%

±
3.

9
9—

4.
3%

68
—

36
.4

%
10

—
9.

3%
C

on
ta

ct
w

ith
ar

t.
45

—
18

.2
%

±
4.

8
44

—
23

.5
%

R
es

tin
g

16
—

6.
5%

±
3.

1
15

—
7.

1%
C

on
si

de
ra

tio
ns

,m
ed

ita
tio

ns
14

—
5.

7%
±

2.
9

12
—

5.
7%

M
ot

or
ic

ac
tiv

iti
es

E
xc

ur
si

on
9—

3.
6%

±
2.

3
6—

5.
6%

W
or

ki
ng

7—
2.

8%
±

2.
2

7—
6.

4%
O

th
er

ci
rc

um
st

an
ce

s
an

d
an

sw
er

s
D

if
fe

re
nt

21
—

8.
5%

±
3.

5
16

—
7.

6%
7—

3.
7%

N
on

pr
ec

is
e

an
sw

er
10

—
4.

0%
±

2.
5

7—
3.

7%
I

do
no

tr
em

em
be

r
4—

1.
6%

±
1.

6

∗
D

at
a

de
al

w
ith

al
lt

hr
ee

qu
es

tio
ns

co
m

bi
ne

d
to

ge
th

er
in

to
on

e
ite

m
:i

.e
.,

pe
rc

en
ta

ge
s

ar
e

es
tim

at
ed

in
th

e
re

la
tio

n
to

th
e

nu
m

be
r

of
pe

rs
on

w
ho

ex
pe

ri
en

ce
d

at
le

as
to

ne
PA

SC
.

N
ot

e:
In

cl
ud

ed
fr

eq
ue

nc
ie

s
w

er
e

st
at

is
tic

al
ly

si
gn

ifi
ca

nt
(p

<
0.

05
),

an
d

fo
rt

he
cl

ar
ity

of
th

e
ta

bl
e,

co
nfi

de
nc

e
in

te
rv

al
s

( p
<

0.
05

)a
re

pr
es

en
te

d
on

ly
fo

rt
he

ag
gr

eg
at

ed
da

ta
.



Phenomenology of Altered States of Consciousness 53

TABLE 3.5. Occurrence of experiences accompanying altered states of consciousness

% and Confidence
Experience N= 295 = 100% interval

Being sunk in pleasant positive feelings 156 53% ± 6
Acceleration of thinking 146 49% ± 6
Decrease of thinking speed 140 47% ± 6
A feeling of rejuvenation—a inflow of a new power 138 47% ± 6
A feeling of lack of thinking 124 42% ± 6
A feeling of absolute peace and silence 107 36% ± 5
Sense of ineffable—special contact with nature 94 32% ± 5
A feeling of total love for all living creatures 92 31% ± 5
An impression that someone has a features that normally

belongs to other
88 30% ± 5

Being sunk in negative feelings 86 29% ± 5
Loss of reality sense 83 28% ± 5
An experience of lack in time order 85 29% ± 5
Constriction of perception to only some limit and nothing else 80 27% ± 5
Total change of feelings 76 26% ± 5
A feeling of unbearable noise in the head 71 24% ± 5
Sense of ineffable—a specific contact with other people 67 23% ± 5
Illusions—a perception of something unintelligible 64 22% ± 5
An impression that everything (nature, cosmos) was made by

someone or something
60 20% ± 5

Alternation in thinking—attachment a new meaning to familiar
matters and things

60 20% ± 5

An intellectual illumination—understanding of an essences of
Universe, God, etc.

55 19% ± 4

A treating things like creatures 48 16% ± 4
Something like a feeling of “nonexistent voice” 42 14% ± 4
A feeling that someone has a magical abilities 40 14% ± 4
A feeling of inspiration of the positive power 39 13% ± 4
Darkness fills the mind 37 13% ± 4
A feeling of devotion to God 36 12% ± 4
A feeling that one person brings together features of many others 34 12% ± 4
Body image change 33 11% ± 4
A feeling of telepathy, healing other things or precognition 32 11% ± 4
Lack of mortality feeling 31 11% ± 3
Light that fills the mind—ineffable light 30 10% ± 3
A feeling of unity with “everything” 29 10% ± 3
Treating of material stuff as living creatures 27 9% ± 3
Disturbed time sense 24 8% ± 3
An impression that I am someone other than usually 23 8% ± 3
Sense of mission 21 7% ± 3
A feeling of eternity 19 6% ± 3
An experience, like to see “a black tunnel,” “a dark emptiness,”

“a black vacuum”
19 6% ± 3

A feeling of one’s body leaving 19 6% ± 3
A feeling of total hate to all living creatures 17 6% ± 3
A feeling of spacelessness 14 5% ± 2
An uncovering of latent genius 14 5% ± 2
A feeling of a negative, Satanic power inspiration 10 3% ± 2
A feeling of the lack of order in space 10 3% ± 2
A feeling of one’s body leaving and observing it 8 3% ± 2
“Encounter with an eternal light” 8 3% ± 2
A feeling of a relation with Evil 3 (1% ± 1)
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The characteristics of the prelogical level of psychical organization (Mazurkie-
wicz, 1980) were less frequent (3–30% of the sample).

The most frequently reported experiences (28–53% of the sample) were those
which, according to traditional psychopathology, may be considered as quantitative
changes, e.g., of speed of cognitive processes, intensity of emotions, and feeling
of reality.

Feelings of esthetical or intellectual illumination as well as of unusual cognitive
phenomena, e.g., light the fills the mind, occurred relatively frequently (19–32%
and 10–24% of the sample, respectively).

Less frequent experiences may be classified in groups as follows:

� religious contents (7–13% of the sample)
� feelings of unusual, paranormal abilities (5–11% of the sample)
� characteristics of near death experiences (3–6% of the sample)
� strong negative feelings and Satanist contents (1–6% of the sample)

There were positive correlations (p < 0.05, Kendall’s Tau test) between a greater
number of reported experiences and female gender, younger age, better education,
and belief in God.

2.3. The Comparison of the Experiences Accompanying
SASC and PASC

To sharpen the differences between SASC and PASC, a comparison of accom-
panying experiences was carried out. This enabled us to distinguish experiences
which were statistically more often reported in PASC and SASC. The Test for Two
Indexes of Structure (Greń, 1982) was applied. The results of this comparison are
presented in Tables 3.6 and 3.7.

The lists presented below indicate that SASC are characterized mainly by dis-
turbances in the experiencing of reality and of oneself. On the other hand, PASC
are accompanied by experiences related to absolute, universal, eternal, existential,
and religious issues. PASC occur with extremely strong positive emotions toward

TABLE 3.6. List of experiences accompanying the SASC more often than
the PASC

Sense of lack of any thinking (u = 4.7)∗∗
Disturbed sense of timea (u = 4.1)∗∗
A sense of identification with someone else (u = 4.1)∗∗
Construction of perception to only some limit (u = 3.3)∗∗
Slackening of thinking (u = 2.9)∗∗
Loss of sense of reality (u = 2.6)∗∗
A feeling of being detached from reality (u = 2.1)∗
A feeling of sadness (u = 2.0)∗

∗ p < .05, ∗∗ p < .01.
a Underlined items were also accompanying the PASC significantly more often than
the SACS in the preliminary study students (Kokoszka, 1992–1993b).
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TABLE 3.7. List of experiences accompanying the PASC more often than the SASC

A feeling of divinely inspired power that inspires othersa (u = 4.0)∗∗
A feeling of unity with “everything” (u = 3.8)∗∗
An impression that everything (nature, cosmos) was made by someone or something (u = 3.1)∗∗
A feeling of devotion to God (u = 2.7)∗∗
Intellectual illumination—understanding of an essence of Universe, God, etc. (u = 2.7)∗∗
Light that fills the mind—ineffable light (u = 2.2)∗
A feeling of total love for all living creatures (u = 2.1)∗

∗ p < .05, ∗∗ p < .01.
a Underlined items were also accompanying the PASC significantly more often than the SACS in the
preliminary study students (Kokoszka, 1992-1993b).

other people. However, what may be considered as the most surprising is that
PASC were experienced as more rational than SASC. Their descriptions included
significantly lower rate of cognitive disturbances (e.g., “disturbed sense of time,”
“loss of sense of the reality,” and “constriction of perception to only some limit”)
than in SASC.

These findings are congruent with the results of the comparison of the circum-
stances of the ASC occurrence (presented below in Tables 3.8 and 3.9), indicating
that PASC occur in a context of religion, whereas SASC occur mainly in everyday
life, but also in situations characterized by lack of stimulation and during periods
of poor well-being.

The presented data are results of a pilot investigation. The questionnaire is still a
preliminary version of the required instrument. Many subjects complained during
the investigation that it was too long and too complicated. It took approximately
30–60 minutes to complete it. The sample was not quite representative and large
enough for more sophisticated analysis. Cluster analysis was inconclusive, mainly
due to small numbers of data.

In spite of these methodological limitations, those data presented are congru-
ent with results of previous findings indicating that ASC are a common human

TABLE 3.8. Circumstances reported more often in the PASC than in the
SASC

Situations
Religiousa (u = 6.0)∗∗

States
Relations with other people (u = 2.1)∗

Psychic and sensoric activities
Religious practices (u = 7.7)∗∗
Contact with other people (u = 2.0)∗

Other
I have doubt (u = 3.1)∗∗
In childhood (u = 2.5)∗∗

∗ p < .05, ∗∗ p < .01.
a Underlined items were also accompanying the PASC significantly more often than
the SACS in the preliminary study students (Kokoszka, 1992–1993b).
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TABLE 3.9. Circumstances reported more often in the SASC than in the
PASC

Situations
Everyday life (u = 4.5)∗∗
Solitude (u = 3.5)∗∗

States
Bad well-being (u = 4.2)∗∗
Considerations, meditation (u = 2.9)∗∗

Psychic and sensoric activities
Cognition, learning (u = 6.6)∗∗
Contact with art. (u = 5.5)∗∗
resting (u = 2.9)∗∗

Motoric activities
While working (u = 2.1)∗

∗ p < .05, ∗∗ p < .01.
a Underlined items were also accompanying the PASC significantly more often than
the SACS in the preliminary study students (Kokoszka, 1992–1993b).

experience. Apparent similarities between results of the preliminary survey among
students (Kokoszka, 1992–93c) and the one presented in this article should be em-
phasized. If a positive correlation between the occurrence of ASC and younger age
and better education, described in this study, is taken into consideration, virtually
all data on occurrence of PASC and SASC may be recognized as congruent with
results of preliminary studies.

The most interesting are data on experiences accompanying ASC suggesting
phenomenological differences between PASC and SASC and data on circum-
stances of their occurrence. It is noteworthy that most of the characteristics which
were found to be specific for PASC and SASC in these studies, were also specific
to these states among students.

It should be noticed that four of seven experiences that were significantly more
often accompanying PASC than SASC are based on Dean’s (1973) characteristics.
Moreover, when a hypothesis claiming that these characteristics are reported more
often in PASC than in SASC was tested, in seven of ten items it was confirmed
[(in five cases p < 0.05 and in two cases p < 0.01; one item is common for both
lists) see Table 3.10 below]. It should be noticed that frequencies are very low and
can be recognized only in the comparison of the aggregated questions. However,
the results may give some support to Dean’s description and to differentiation of
PASC (or ultraconsciousness according to Dean) from SASC.

This data should lend strong support to the hypothesis that at least two main,
specific groups of ASC should be distinguished. However, it is not enough data
to decide if they represent extremes of a continuum or qualitatively different ex-
periences. It is easy to speculate and explain the occurrence of these phenomena
in terms of different theories ranging from an occasional, transitional state of
relatively deep regression, in terms of the psychoanalysis, to peak experiences,
according to so-called humanistic psychology, or as natural mystical states with
religious explanations. However, the data cannot prove any of these theories.
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TABLE 3.10. Frequency of Dean’s characteristics of ultraconsciousness in PASC and
SASC (aggregated questions)

PASC,% SASC,%
Experience (160 = 100%) (247 = 100% )

A feeling of divinely inspired power that
inspires other

7.5a 0.4∗∗

Intellectual illumination-understanding of
an essence of Universe, God, etc.

5.0 0.8∗∗

Light that fills the mind—ineffable light 3.1 0.4∗
A feeling of total love for all living creatures 3.8 0.8∗
A feeling of loss over one’s own mortality 2.5 0.4∗
An uncovering of latent genius 1.3 0.0∗
A feeling of unusual abilities like telepathy,

precognition or healing
1.3 0.0∗

A sense of mission 1.3 0.4
Being sunk in pleasant positive feelings of

happiness, peace, and joy
12.5 10.5

∗ p < .05, ∗∗ p < .01.
a Percentages are estimated in the relation to number of subjects who experienced at least one PASC
or SACS.

2.4. Conclusions

The data presented here suggest that ASC are common human experiences that may
be investigated by questionnaire methods. The descriptive material gives an empir-
ical basis for a differentiation of two groups of specific states of consciousness, i.e.,
superficially altered states of consciousness and profoundly altered ones. SASC
are more common than PASC, and occur in everyday-life circumstances, while
PASC are reported in circumstances with religious or existential connotations. On
the basis of the obtained data an unequivocal interpretation of descriptive data is
impossible. All the data on the occurrence of ASC as well as on the phenomenology
of PASC and SASC were presented in order to illustrate the common alterations in
states of consciousness and to delineate the phenomena, which needed theoretical
explanation.

3. The Contents of Experience Is Not Specific for Mental
Disorders: Altered States of Consciousness Among Persons
with Schizophrenia and Healthy Controls

The altered states of consciousness discussed in previous chapters, from the point
of view of their contents, are similar to psychotic experiences. Psychosis is a vague
notion, but it still remains in common use in psychiatric practice. In order to explore
possible differences in ASC occurrence in schizophrenia a study was conducted
by Cedro (1998). A total of 50 outpatients (25 men and 25 women) with a diagno-
sis of paranoid schizophrenia, according to the DSM IV, in stable remission, and
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50 pairs of matched healthy subjects (according to gender, age, educational level,
and religion), in the age range 18–64 years (group of patients M = 42.32, SD =
11.01; among controls M = 42.08, SD = 10.82) were selected. Fifty (84.7%) of 59
consecutive patients from the daily units and the outpatient clinics in Warsaw took
part in the study. Only five (8.5%) refused and four (6.7%) did not complete the
questionnaires properly. The controls were drawn from the staff of the variety of in-
stitutions. The persons who met the criteria were asked to participate anonymously
in the study; only two persons refused. In a part of the wider study on altered states
of consciousness in schizophrenia, patients filled in, in random order: the second
version of the State of Mind and Consciousness Questionnaire (SMCQ-II), the
Self-Consciousness Scale (Oleszkiewicz and Zaborowski, 1989) and the Toronto
Alexithymia Scale −20 (Bagby et al., 1994, Polish translation by Brzeziński
Rybakowski and Ziól�kowski). The high level of alexithymia in schizophrenia was
found and described by Cedro et al. (2001). The Second Version of the State of Mind
and Consciousness Questionnaire (SMCQ II) was developed by modification of the
State of Mind and Consciousness Questionnaire (Kokoszka, 1991, 1992–93b). This
questionnaire includes the main descriptions of states classified as ASC, including
their original characteristics (Ludwig, 1996), descriptions of ultraconsciousness
(Dean, 1973), mystical states (Stace, 1976), near death experiences (Moody, 1976),
and the prelogical level of psychical organization (Mazurkiewicz, 1980), and pro-
foundly and superficially ASC (Kokoszka, 1999–2000). Additional items con-
structed according to Schneider’s (1959) list of first-rank symptoms of schizophre-
nia were included. The SMCQ II has good reliability (Crombach alpha =
0.94) . There were 60 items in the scale and five possible answers to them
(never, seldom, occasionally, often, and very often) scored respectively from
0 to 4.

Most of altered states of consciousness, as presented in Table 3.11, were reported
as common in both groups. The factor analysis with PC extracting and Varimax
rotation distinguished 13 factors. The three main factors covered 38.7% of variance:
“Harmony with the Universe,” 25.1%; “Unusual Reality,” 8.4%; and “Magical
Influences,” 5.2%. There were no significant differences in mean score among
patients and controls (21.90 for patients vs. 21.42 for controls; t (49) = 0.34, n.s.)
in most common states included in the factor of “Harmony with the Universe.”
Experiences which belonged to the factors of “Unusual Reality” and “Magical
Influences” occurred more often among patients than controls (14.0 versus 10.8,
t (49) = 3.61, p < 0.001 and 20.58 vs. 15.88, t (49)= 3.35, p < 0.002, respectively).
Similarly, the total score in the group of patients was significantly higher than in
controls (132.3 vs. 115.6, t (49) = 2,63, p < 0.02).

A variety of altered states of consciousness and first-rank symptoms of
schizophrenia are often experienced by patients with schizophrenia and healthy
controls. However, patients reported significantly more such experiences than the
controls in the overall score. The states belonging to the factors “Unusual Real-
ity” and “Magical Influences” occurred more often among patients than controls,
and in 8 of 17 of them the differences were statistically significant. The sur-
prisingly high rate of reports of experiences related with Schneider’s symptoms
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among controls challenges the common view about the diagnostic meaning of the
(underlined items; the table 3.11) bizarre content of reported experiences. The
presented results indicate that there are no specific altered states of consciousness
for patients with schizophrenia. Moreover, the occurrence of experiences from the
range of states of consciousness overlapping both altered states of consciousness
and psychotic-like experiences lends some support to the hypothesis of continuity
of psychotic symptoms with normal experiences claiming that schizophrenia is
not a discrete illness entity, but that the psychotic symptoms differ in quantitative
ways from normal experiences and behavior (Johns and Os, 2001).



4
Research on Altered States
of Consciousness
Main Results and General Theories

Preface

The results of research on consciousness and its altered states have convinced a
community of scientists that consciousness is an important phenomenon. Chapters
presenting these topics can be found in most of current textbooks of general psy-
chology. Unfortunately, the general notion of consciousness itself still eludes cur-
rent research, which is more effective in studying some of its aspects. There are
a few more general conceptions of the states of consciousness that, according to
current knowledge, are not verified; nor is their verification imminent in the near
future. At this stage of our knowledge, studies on more comprehensive conceptions
are needed, and they should encompass more phenomena than those that presently
exist. This book is devoted to a variety of aspects of consciousness, which, although
it is a fundamental psychical phenomenon, still remains a challenge for science.
We know it better from our direct personal experience than from research results.
Consciousness is an obvious aspect of our life and its existence is unquestionable,
but it is, in some way, ineffable. Any information that can change our intuitive,
“direct” understanding of consciousness can eventually cause many other changes
in our outlook on life. Therefore, for the investigator, studies of consciousness
may be as threatening as they are fascinating. However, so far, there haven’t been
any unequivocally crucial discoveries in the field. Instead, we have a multitude of
publications on different aspects of consciousness. There is also a growing number
of books on the topic, but no good theoretical framework exists; nor is there any
rationale for the integration of existing partial knowledge about consciousness.
On the one hand, neurobiological models of consciousness are not very helpful
in understanding common, everyday subjective experiences. On the other hand,
psychotherapeutic models are not very helpful in understanding altered states of
consciousness (ASC). This chapter presents a selective review of the most im-
portant ASC findings and a concise description of the main general theories of
ASC.
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1. Review of Scientific Findings

1.1. Historical Background of ASC Investigations

The history of ASC investigations in Western culture may be, with some indis-
pensable simplification, divided into five periods.

1.1.1. Period of Philosophical Investigations

The history of philosophy provides contemporary researchers with significant
knowledge about consciousness (e.g., analyses of Aristotle, Descartes, Lock,
Hume) and altered states of consciousness (e.g., descriptions of mystical states
by Plotyn, Saint Augustyn, Saint Bernard, Hugon). The main approaches to the
mind–body problem (presented in Chapter I) were formulated by 17th-century
philosophers (Leibnitz, Descartes, Hobbs, Spinoza). The history of philosophical
studies and discussions on the nature of consciousness as well as on the issue of
external versus internal experience illustrates thus far the final solutions of sci-
entific investigations as they are determined by their assumptions (Rosińska and
Matusewicz, 1984). This historical knowledge is helpful in the recognition of our
own theoretical assumptions and reminds us about the limitations of any scientific
studies. Unfortunately, currently, many scientific writings dealing with conscious-
ness lack clearly formulated theoretical and philosophical assumptions, and the
limitations of developed approaches are seldom discussed. These tendencies are
expressed by frequent negligence on the part of the consciousness researchers in
defining the concept of consciousness.

1.1.2. The First Period of Psychological Investigations

Psychology, as an autonomous science, emerged from philosophy at the end of
the 19th century. In the very beginning, experimental psychology was a scientific
study of consciousness by introspective methods. Research was collected in de-
tailed descriptions on the variety of experiences. Different states of consciousness
were analyzed. James formulated the functional theory of consciousness. However,
insufficient progress in this research and limitations of the introspective methods
used resulted in the decline of this approach. Psychology in Western countries
became dominated by behaviorism; whereas, in the Soviet Union it was domi-
nated by Marxist philosophy. Behaviorism, in its most radical form, restricted the
area of psychology only to the investigation of human behavior and dismissed
all subjective experiences, including consciousness, as having neither practical
nor theoretical meaning. In countries under the domination of the Soviet Union,
for political reasons, psychological studies were restricted to so-called Pavlovism,
which considered personal experiences as phenomena entirely secondary to social
and cultural factors.

1.1.3. Period of Nonpsychological Investigations

Since the beginning of the 20th century, consciousness, neglected by psychology,
was studied by representatives of other disciplines, who, for their own purposes,
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had to solve some psychological problems dealing with it. The greatest achieve-
ments in this area were derived from the works of psychoanalysts, investigators of
religion, psychiatrists and philosophers, particularly those of a phenomenological
and existential orientation.

1.1.4. Period of Interdisciplinary Investigations
of Altered States of Consciousness

Altered states of consciousness became very popular in Western countries in the
1960s and 1970s as a result of an increase of common interest in Eastern culture,
which pays a lot of attention to internal experiences. The most enthusiastic re-
searchers of consciousness announced a turning point in psychology that would
enable the utilization of human potentials, which had not been available in Western
culture before. At the same time, humanistic psychology, which considers itself to
be “the third power in psychology,” besides behaviorism and psychoanalysis, de-
veloped in the United States. This approach recognized the meaning of subjective
experiences. The concept of ASC, in spite of its imprecision, is very helpful as
a scientific heading because it enables the integration of interdisciplinary studies
of a variety of phenomena, such as meditation, action of psychoactive substances,
sensory deprivation, religious experiences, hypnosis, etc. The collection of works
Altered States of Consciousness (edited by Tart, 1969) has historical significance in
this context as a frame of reference as well as a reference source. “Altered states of
consciousness” became accepted as a scientific term due to its generality, abstrac-
tion, and relative axiological neutrality, which made it superior to other concepts
such as “mystical states” —with apparent religious connotations; supraconscious-
ness or ultraconsciousness—positive connotations; “depersonalization states”—
psychopathological implications; or “cosmic consciousness”—unscientific asso-
ciations.

1.1.5. The Second Period of Psychological Investigations
of the States of Consciousness

In the 1970s, when alterations in the states of consciousness came to be considered
a natural phenomenon, mainly by academic psychologists, the term ASC lost its
raison d’etre. The Journal of Altered States of Consciousness disappeared and in
its place the journal Imagination, Cognition and Personality was created, which
may be recognized as a symptomatic change. The term ASC was criticized by Tart
(1975) himself in a work presenting a proposal for an approach to the investigation
of a range of existing states of consciousness entitled, “States of Consciousness.”

1.1.6. Period of Studies on Aspects of Consciousness

In the 1980s, the research on consciousness developed to such an extent that some
relatively independent fields of study had evolved from it. Currently, there is a
need for the integration of results from numerous studies on specific aspects of
consciousness. There is no theoretical framework for a comprehensive presentation
of the updated information gathered by all researchers who have investigated these
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topics. The enormous amount of literature illustrates well the fact that Farthing
(1992) needed more than 500 pages to present the most important data on con-
sciousness considered only from the point of view of natural sciences and cognitive
psychology. A detailed and comprehensive review of all contributions to the un-
derstanding of the psychology of consciousness is far beyond the scope and goals
of this presentation. However, such overviews of the literature have published. In
the Psychology of Consciousness, by Farthing (1992), one may find a very com-
prehensive, clear, and reliable literature review on such topics as sleep, dreaming,
daydreaming, hypnosis, meditation, and psychedelic drugs. In addition, there are
special chapters on split-brain research, dissociation between consciousness and
behavior, and introspective access to the causes of behavior. The book is a basic
reference for students and beginners in specific areas of research. Any reader may
appreciate the synthesis of reviewed data done by Farthing. Wallace and Fisher
(2003) in Consciousness and Behavior clearly presented and discussed the most
important findings dealing with the physiology of consciousness, consciousness-
altering drugs, hypnosis, biofeedback, meditation, sleep, dreams, sensory depri-
vation, and parapsychology. The most important contributions to transpersonal
psychology are presented in a collection of fragments entitled, Paths Beyond Ego,
edited by Walsh and Vaughan (1993).

The recent extensive review of literature on psychobiology of altered states
of consciousness include the results of research on spontaneously occurring ASC
(drowsiness, daydreaming, hypnagogoic states, sleep and dreaming, near-death ex-
periences); physically induced ASC (extreme environmental conditions, starvation
and diet, sexual activity and orgasm, respiratory maneuvers), psychologically in-
duced (sensory deprivation, homogenization, and overload; rhythm-induced trans
[drumming and dancing]; relaxation; meditation; hypnosis, biofeedback); disease
induced (psychotic disorders, coma and vegetative state, epilepsy); pharmacolog-
ically induced (Vatil, Birbaumer, Gruzelier et al., 2005).

1.2. Conclusions from Researchers Investigating Altered
States of Consciousness Mechanisms

Researchers involved in studies on consciousness focused their interest on some
processes that may lead to altered states of consciousness. Many of them hoped
that investigations of meditation, hypnosis, and sensory deprivation would have a
crucial meaning for psychology. The current knowledge on them is noteworthy.

1.2.1. Meditation

“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, rumination thought” (Shapiro, 1980, p. 14). Undoubtedly, medita-
tion is one of the most investigated conditions leading to ASC. From the abundant
literature, the works of Wallace et al. (1971) are particularly important. Their phys-
iological research indicated that from meditation specific changes arise: these were
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conceptualized as the relaxation response, that is, a specific “hypometabolic state”
of psychophysical regeneration understood as the trophotropic reaction (Benson,
1975). However, a review of the experimental evidence of somatic arousal reduc-
tion in meditation by Holmes (1984, p. 1) “did not reveal any consistent differences
between meditation and resting subjects on measure of heart rate, electrodermal
activity, respiratory rate, systolic blood pressure, diastolic blood pressure, skin tem-
perature, oxygen consumption, EMG activity, blood flow, or various biochemical
factors.” A crucial experiment documenting specific psychophysiological reactions
in meditation has not yet been done. We are left with a number of reports susceptible
to various interpretations. Detailed findings about meditation have been presented
in some reviews (Woolfolk, 1975; Davidson, 1976; Stroebel and Glueck 1976;
Shapiro and Gilbert 1978; Shapiro, 1980; Schuman, 1980; Shapiro and Walsh,
1984; West, 1987), but conclusions in the overview Meditation Research: The
State of Art (Walsh, 1993). The most important findings of neuroimaging studies
of meditation as well as on mindfulness, i.e., specific form of meditation were
presented in the Chapter II. However, conclusions of an overview “Meditation
research: The state of art” by Walsh (1993) are still valid: “While much has been
learned experimentally about meditation, research is still in its early stages. As yet
relatively little can be said about the relationships between the traditional goals of
meditation and experimental measures” (p. 60).

1.2.2. Sensory Deprivation

Conditions of sensory deprivation (SD) have attracted the attention of researchers
(Heron et al., 1953; Benxton et al., 1954; Solomon et al., 1961; Reed, 1979).
Early results suggested dramatic alterations in the state of consciousness under
these conditions, but this was not supported by further experiments. An analysis
of literature by Reed (1979) indicated that there is too little evidence for a simple
relationship between SD and pathological hallucinatory experiences to be derived,
but there is solid evidence that under SD conditions people experience after-images,
misperceptions, illusions, daydreaming, fantasizing, and a variety of other images.
Reviewing the literature, he distinguished the following fundamental cognitive
effects of sensory deprivation:

a. inability to maintain attention,
b. deterioration in logical thinking,
c. heightened awareness of imagery and perceptual anomalies,
d. temporal disorientation.

In conclusion, he suggested that cognitive effects of deprivation are based on an
increasing inability to maintain concentration, focusing attention on a given line
of thought that causes deteriorarion in logical thinking. It is parallel to the increase
in the “unwilled” imagery. Concentration troubles imply weakening of time-based
activity (sense of time), while disturbances in logical thinking imply disturbances
in sequential operations, reflected as disturbances in time experience.
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More recently, researchers have used the term “restricted environmental stim-
ulation technique” (REST) instead of sensory deprivation in order to avoid con-
notations with well-known preliminary results of early experiments on SD and to
acknowledge the fact that these experiments are not entirely complete. Implications
of the research on REST for the psychology of consciousness were considered by
Farthing (1992). He emphasized that—

� The variety of experiences in these conditions varies so widely that it is not
possible to describe a typical ASC for REST. Moreover, modern techniques
produce rather pleasant, restful experiences with plenty of daydreaming, rather
than dramatic changes in the state of consciousness.

� The occurrence of the hunger stimulus and operant response for various kinds
of sensory input indicates a motivation to maintain varied conscious experience.

1.2.3. Hypnosis

Hypnosis remains a controversial phenomenon. In spite of the fact that it is con-
sidered an altered state of consciousness and that it can be achieved in a controlled
way, the results of research on it do not have crucial meaning for the psychology of
altered states of consciousness. An example of the definitions of this phenomenon
is the one offered by Orne and Dinges (1988, p. 42): “Hypnosis is the state or
condition whereby an individual alters perception, memory, or mood in response
to suggestions administrated in a suitable context.”

Theories of hypnosis may be divided into (Wallace and Fisher, 1991)—

“Trance theories” (Conn and Conn, 1967; Fromm and Shor, 1979; Hilgard, 1979),
which postulate that hypnosis is a process that involves an altered states of
consciousness, including “trance depth.”

“Social theories”: (Coe and Sarbin, 1977) consider hypnosis in terms of enacting
the role of a hypnotized subject as it is defined by the hypnotist and society.
Whereas according to the “task-motivational theories” (Barber, 1969; Spanos,
1982), hypnosis is a predisposition in a normal state of awareness to attend to
commands and suggestions from a hypnotist.

According to Erickson, Rossi, and their followers (Erickson et al., 1976; Rossi,
1986) hypnosis is a ritually induced way of enhancing and vivifying certain natu-
rally occurring ultradian behavior, i.e, “common everyday trance.”

1.2.4. Biofeedback

Biofeedback is a process in which a person learns reliably to influence physiolog-
ical responses which—

� are not ordinarily under voluntary control , or
� are ordinarily easily regulated, but the ability to regulate them was lost due to

trauma or disease (Blanchard and Epstein, 1978).

These reactions are achieved through the application of equipment which presents
visual or auditory data on physiological parameters of the subject, e.g., the current
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heart rates, electrodermal resistance (an indicator of tension). The results of re-
search show that the potential for self-regulation of physiological processes goes
far beyond the commonly experienced boundaries, and give some justification to
the popular descriptions of unusual states achieved by yoga practitioners. Currently
biofeedback is a well-recognized alternative or adjunct therapeutic method to treat
many medical disorders, e.g., migraine, low back pain, fecal incontinence, essen-
tial hypertension, anxiety disorders. However, mechanisms of its action have not
been fully discovered yet (Blanchard, 2000).

1.2.5. States of Consciousness in Sleep

The approximately 90-minute cycle of sleep stages is well documented and widely
accepted as fact. These stages are broadly divided into two main states, one accom-
panied by rapid eye movements known as REM sleep; and the second, non-REM
(NREM) sleep (which contains four stages within it). REM sleep provides the best
conditions for dreaming; however, dreamlike mentation occurs in many states,
including quiet waking, sleep onset, and even NREM sleep. Neurophysiological
mechanisms of REM sleep led to the creation of a model of dreaming (Hobson,
2000). According to it—

� In an awake states: sensation and perception are vivid and externally generated;
thought is logical and progressive; movement is continuous and voluntary;

� In NREM sleep: sensation and perception are dull or absent; thought is logical
and perseverative; movement is episodic and involuntary;

� In REM sleep: sensation and perception are vivid and internally generated;
thought is illogical and bizarre; movement is commanded but inhibited.

The discovery of the phenomenon of “lucid dreams” indicates that it is possible
to be aware that one is just dreaming and to manipulate the content of dreams
while asleep. This ability may be trained. Lucid dreams challenged the view that
there is not conscious control during the sleep (LaBerge and Gackenbach, 1986;
Tholey, 1989).

1.2.6. Brain Hemispheres

Neurological research on hemispherical domination had great impact on the
current of ASC investigations, particularly after results from studies of subjects
after commissurotomy (Sperry and Gazzaniga 1967) pointed toward relative
independence and functional dissimilarity of the hemispheres. Out of numerous
reports, we should also focus our attention on investigations showing EEG changes
following different hemispherical activities (Goldstein et al., 1972), as well as the
results indicating a simple relationship between changes in hemispherical activity
measured by EEG and the nose cycle expressed by cyclic changes in the activity of
nasal mucous membranes occurring alternatively in both nasal passages. Werntz et
al. (1982) created a relatively simple method for the investigation of hemispherical
activity. Many functional psychological dichotomies were connected with the
activity of particular hemispheres. Bogen (1969) mentions 14 such dichotomies,
while Budzynski (1986) enumerates 26 of them, claiming that the list is still
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incomplete. In most general terms, we may say that left hemisphere is connected
with functions of logical analytical, causal, detailed logical thinking, whereas the
right hemisphere is connected with intuitive synthetic thinking. The investigations
of the Basic Rest Activity Cycle (Kleitman 1963, 1983) seem to be promising.
Namely, it was discovered that many different physiological functions are cyclic in
the interval of approximately 90 minutes. There are many reports on this still hypo-
thetical cycle (Sterman, 1985; Lavie, 1985; Rossi, 1986). From the psychological
point of view, some important studies indicate a cyclicity of imagination activity
and a cognitive style (Kripke and Sonnenschein, 1978; Klein and Armitage, 1979).

1.2.7. Neurological Findings

There are some data available from neurological studies that deal with subjective
experiences. Some of these findings indicate the coexistence of temporal lobe signs,
anomalous experiences (Neppe, 1984), and religious experiences (Fenwick, 1983;
Persinger, 1984). The syndrome of blindsight (Weiskrantz, 1986) was described
among neurological patients who claim not to see particular stimuli but neverthe-
less respond on the basis of information conveyed by these stimuli. That implies
dissociation of awareness from ability to discriminate the visual stimuli. The phe-
nomenon of prosopagnosia is the ability to perceive familiar faces without con-
scious recognition of them. Both of these phenomena are examples of duality with-
out subjective experience and of subliminal perception (Merikle, 2000). The very
comprehensive and detailed recent review of literature on psychobiology of ASC
do not let for unequivocal conclusions (Vaitl, Birbaumer, Gruzelier et al. 2005).

2. General Psychological Theories and Models of Altered
States of Consciousness

2.1. Classical Theories of Consciousness

2.1.1. William James

In American psychology, the genesis of the study of consciousness is most often
traced to William James (1890, 1904). His theory of the mind is known as func-
tionalism. The mind is a function of the organism, which, in addition to permitting
the individual to adjust to the environment, also allows the individual to change
the environment according to his/her needs. Consciousness plays a special role in
this process. According to James, consciousness can be known through introspec-
tive observation, “the looking into our own minds and reporting what we discover
there” (James, 1890, p. 185). He noticed that states of consciousness were like a
stream and described four major characteristics of the stream:

1. Every thought belongs to a personal consciousness. It is impossible for the same
thought to belong to more than one personal consciousness.
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2. Thought is in constant change. Once a state or an altered state of consciousness
has passed, it can never be identical with what it was before. Consciousness is
in a constant state of flux.

3. Personal consciousness feels continuous, although parts of consciousness flow
into one another at varying paces. Relations are felt to exist between the parts of
thought. The continuity of consciousness is by the “fringe.” The fringe relates
the datum to other data, linking one part of consciousness to other parts (Reck,
1967, p. 30).

4. The stream is interested more in one part of its object than in another. Only
the activity of an interested consciousness brings order to the constant flux of
thought and feeling.

In The Varieties Of Religious Experience, James (1902) made a detailed description
of a wide variety of “states of mind,” including “mystical and superconsciousness
states.” This book may be recognized as the first significant contribution to the
psychology of ASC. However, it raised some confusion among commentators
(Smith, 1985). It should be noticed that such notions as “states of mind” and
“superconsciousness states” were used by him in descriptions of mystical states.
It proves that he admitted to a possibility of consideration of consciousness as
a process (stream) as well as a state. Moreover, as was pointed out by Ludwig
(1966), James presented a thesis about discontinuity of ordinary and altered states
of consciousness: “Our normal waking consciousness . . . is but one special type of
consciousness, whilst all about it, parted from it by the filmiest of screens, there
lie potential forms of consciousness entirely different . . . . No account of universe
in its totality can be final which leaves these other forms of consciousness quite
regarded. How to regard them is the question-for they are so discontinuous with
ordinary consciousness” (James, 1902/1985, pp. 307, 308). It is argued that, in
this work, he considered consciousness in a way other than in earlier writings
on the stream of consciousness. Strange (1978) found five different meanings
for the notions of consciousness used by James in his papers, and he consid-
ered the one used in The Varieties Of Religious Experience as not espoused by
James with all its consequences. However, these terminological problems may
be solved if Mellone’s (1939) view is taken into consideration. He argued that
in this book of James a subliminal consciousness is a form of consciousness in
the sense of the stream of consciousness, but on a level other than the normal
one.

2.1.2. Karl Jaspers

European studies of consciousness are rooted in the phenomenological analysis
of Karl Jaspers (1913) set forth in the voluminous General Psychopathology. It
is still one of the most detailed and clear descriptions of different pathological
and nonpathological states of consciousness (it has been available in English since
1963; however, it has not been adequately popularized in the English-language
psychology literature). For this reason, Jaspers’s ideas constitute a frame of
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reference for terminological solutions proposed in the next chapter; and because
of the precision of his descriptions, they will be quoted in detail.

According to Jaspers (1963), psychic life includes consciousness along with
extraconscious mechanisms and unconscious events. “Direct, accessible psychic
experiences are like the foam on the sea’s surface. The depths are inaccessible and
can only be explored in an indirect and theoretical way” (p. 10).

“The term ‘consciousness’ denotes first of all actual inner awareness of experi-
ence (as contrasted with the externality of events that are the subject of biological
inquiry); secondly, it denotes a subject–object dichotomy (i.e., a subject inten-
tionally directs itself to objects which it perceives, imagines or thinks); thirdly,
it denotes the knowledge of a conscious self (self-awareness). Correspondingly
unconscious means firstly something that is not an inner existence and does not
occur as an experience; secondly, something that is not thought of as an object
and has gone unregarded (it may have been perceived and therefore can be re-
called later); thirdly, it is something which has not reached any knowledge of
itself.”

“We imagine consciousness as a stage on which individual psychic phenom-
ena come and go or as a medium in which they move. As something psychic it
naturally belongs to all psychic phenomena and has a number of modes. To keep
our metaphor we may say for instance that the stage can shrink (narrowing of
consciousness) or the medium can grow dense (clouding of consciousness), etc.”
(1963, p. 138).

The field of clear consciousness within the total conscious state is termed the
field of attention. This covers three closely connected but conceptually distinct
phenomena:

1. attention as experience of turning oneself towards an object
2. the degree of attention, i.e., degree of clarity and distinctness of the conscious

content
3. the effects of these two phenomena on the further course of psychic life (as e.g.,

rousing further associations).

“. . . altered consciousness has many modes. The common factor is the negative
one that all these alterations in consciousness represent some departure from the
state of normal clarity, continuity and conscious linkage with the self. The normal
state of consciousness, which is itself capable of very varied degrees of clarity and
comprehensiveness and can be of the most heterogenous content, remains as focal
point and round it in all directions we find that deviations, alterations, expansions
and restriction can take place” (1963, p. 139–140). According to Jaspers there
are many ASC, which are quite normal and accessible to everyone—e.g., sleep,
dreams—and others which depend on certain conditions. It is noteworthy that he
considered Schultz’s (1932) approach to relaxation as a form of self-hypnosis.
Using this term he considered as “normal mechanisms” a wide variety of yoga
phenomena.
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2.1.3. Sigmund Freud

Freud (1933) discovered that mental activity was not unidimensional. Rather, con-
sciousness seems to exist on three levels. One of these levels was rather obvious,
the general state of awareness of oneself and one’s surroundings. He referred to
this level simply as the conscious level. However, he discovered that some infor-
mation was not immediately available for the patient to process or deal with in a
therapeutic setting. With some help through therapy and/or the passing of time, this
information could be brought to the conscious level (awareness). He referred to
this second level as the preconscious. Finally, Freud realized that there was a third
level of consciousness. This level was extremely difficult to access and contained
information that was perhaps disturbing or dangerous to the patient and as a re-
sult, was blocked from coming to the conscious surface. This blocked information
was contained in the so-called unconscious. For this information to come to the
conscious level, it often required years of therapy. To gain access to the uncon-
scious, Freud became interested in his patients’ dreams. He believed that dream
activity was a valuable source of unconscious material. When his patients free-
associated about their dreams, he came across the method he was to use most often
in his career. To Freud (1900), dream content represented neurotic symptoms and
from such content, he believed, arose a complete system of unconscious thoughts,
feelings, and memories that underlie conscious behavior (see also Robertson,
1987).

Freud (1900) believed that dreams, as expressions within the unconscious, ex-
posed urges that humans repressed during waking consciousness. As civilized
humans, primitive thoughts such as lust, hatred, and greed were unacceptable and
as such, were not consciously acknowledged. However, during sleep, the ability
to suppress forbidden thoughts is much weaker and may emerge in a dream. The
unacceptable thoughts are then changed into symbols that hide the actual meaning.
These symbols were simple signs that could often be reduced to a sexual meaning.

In reading the works of Freud, one can summarize his major contributions to
the study of consciousness and its altered states by describing his three levels of
consciousness and how one can gain access to the two lower levels, especially
through psychoanalysis and dream content analysis. In regard to the latter, Freud
developed an elaborate collection of dream symbols from which he often deduced
signs of sexual meaning. In the end, dream interpretation permitted a therapist to
gain access to a patient’s unconscious.

We can find Freud’s opinion about altered states of consciousness in one of
his late papers (Freud, 1930), where he presented his own understanding of the
“oceanic feeling” which is considered a typical altered state of consciousness in
the contemporary psychology of consciousness. Freud explained the “oceanic feel-
ing,” i.e., “a sensation of eternity, a feeling as of something limitless, unbounded,
something ‘oceanic,’ ” (Freud, 1930, p. 767) as an archaic feeling of ego, naturally
occurring in the development of the ego, which is maintained in the adult life of
some people. He argued that this primary ego-feeling “has been preserved in the
minds of many people—to a greater or lesser extent—it would co-exist like a sort
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of counterpart with narrower and more sharply outlined ego-feeling of maturity,
and the ideational content belonging to it would precisely be the notion of limitless
extension and oneness with universe—the same feeling as described by my friend
as ‘oceanic’ ” (Freud, 1930, p. 768).

2.1.4. Carl Gustav Jung

Carl Gustav Jung (1969) believed that Freud’s explanation of the conscious, the
preconscious, and the unconscious were too simplistic. Jung began his exploration
of the unconscious mind of his patients by assuming that he would encounter only
repressed elements of consciousness, as Freud had suggested. However, he found
that this was not always the case. As a result, he developed his own theory of the
conscious, consciousness, and subsequent altered states.

Jung suggested that the human psyche could be divided into three categories:
(1) personal consciousness, (2) the personal unconscious, and (3) the collective
unconscious. Personal consciousness is a transitory affair, consisting of whatever
occupies one’s conscious awareness at a particular moment. Jung believed that
everything passes into consciousness by way of the unconscious. The personal
unconscious includes many memories that are at the borderline of our conscious
recall and that may have been too insignificant to recall or to attract attention. Other
memories that may be at the “edge” of our recall may have too much emotional sig-
nificance, or may be too painful to accept, or what Freud considered, “repressed”
memories. According to Jung, there was a much larger entity, which he called the
collective unconscious. While the personal unconscious is composed essentially
of contents which have disappeared from consciousness through having been
forgotten or repressed, the contents of the collective unconscious have never been
individually acquired. Rather, they owe their existence to heredity (Jung, 1969).

Jung further believed that everything emerges into consciousness from the un-
conscious. When we call up memories of how to do something (e.g., to drive a
car), our unconscious organizes the memories and makes them available to our
conscious mind. The unconscious is an active, organizational entity, which serves
and anticipates the needs of the consciousness.

Since the unconscious was difficult to investigate, its structure could only be
inferred from the material which emerged into consciousness. In this regard, Jung
believed that some methods of tapping into this information might be to exam-
ine existing myths, fairy tales, and primitive art. Such works, according to Jung,
contained unconscious material that was changed little by conscious artistic ma-
nipulation. In their primitive forms, these works of art could help to provide the
picture of the organization and structure of the unconscious (Robertson, 1987).
Jung believed that the large entity which he named the collective unconscious con-
sisted of pre-existing forms called archetypes. These primordial images, acquired
through heredity, serve as models for our actions and reactions. Much of Jung’s
evidence for the collective unconscious and its archetypes came from his exten-
sive study of myths and symbols. Thus, the collective unconscious is the same in
all people. The manner, in which an individual reacts in a particular situation is
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determined by both the relevant archetype and the individual’s experiences with
the situations (Liebert and Spiegler, 1982).

To summarize Jung’s contribution, he believed that consciousness, and subse-
quent altered states of such, had a personal side as well as an ancestral one. He
further believed that repressed memories played a significant role in the production
of altered states.

2.2. Contemporary Theories and Models of Consciousness

2.2.1. Introduction

In the course of nature, the phase of data collection is, in science, followed by the
phase of data ordering, and the creation of models and explanatory frameworks
which in due course is followed by their verification. In the domain of altered states
of consciousness, there is a multitude of theoretical concepts explaining particular
matters, e.g., what is hypnosis, what does meditation consist of—for instance,
Carrington (1986) quotes 11 conceptions explaining the effects of meditation.
However, the concepts are on a general level, which makes it difficult to put them
into operation, an indispensable condition for their verification. There are far fewer
general approaches and general frameworks of the states of consciousness.

2.2.2. Gruehn

Probably the first psychophysiological model of ASC was created by Gruehn
(1956). He elaborated a “table of levels of mystical engrossment,” and in a psy-
chological character he distinguished—

1. states of hypoalertness (hypowakefulness): from death through numbness,
lack of consciousness, deep hypnosis, deep sleep, night dreaming, nervous
sleep;

2. different states of normal alertness (wakefulness) including “overdreaming”;
3. states of hyperalertness: from supraconsciousness, through animation, excita-

tion, exaltation, ecstasy (Nirvana) to numbness and death.

He used this scale for description of different phases of religious experience, which
are considered from the religious point of view.

2.2.3. Fisher’s Cartography of States of Consciousness

Fischer (1971, 1972, 1986) claims that the varieties of states of mind or levels of
self-awareness are but experiences along a perception–hallucination continuum:
from normal consciousness, through sensitivity, creativity, anxiety, acute hyper-
phrenic states, catalepsy, to mystical rapture, or along a perception–meditation
continuum from normal consciousness through relaxation to samadhi. In ecstasy
and samadhi, which represents the two extremes of the continuum, a person may
experience himself, i.e., the universe inside the mental dimension during the nor-
mal waking state states. Meditation is connected with a trophotropic reaction of the
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organism and with the states of relaxation, decreased activation, hypoarousal. Hal-
lucinations are connected with an ergotropic reaction of the organism, with stim-
ulation and hyperarousal. In the ordinary, everyday “I” state, the external world is
experienced as separate from man as a result of cortical (perceptive and behavioral)
independence; separateness from subcortical activity. With the increase of hyper-
and hypostimulation, this separateness slowly vanishes; and in the “self” state,
cortical and subcortical activity is indistinguishably enmeshed. This enmeshment
or unity is the experience of oneness with everything, a oneness with the universe
that is oneself, recognized by Fischer as a universal level of consciousness.

2.2.4. Weils’s Drive to ASC

Weil (1972), mainly on a basis of his personal experience, describes observations
and hypotheses that relate to consciousness and alterations of such. He outlines
seven main points:

1. The drive to experience modes of awareness other than the normal waking state
is innate.

2. Individuals experiment with methods or techniques to change states of con-
sciousness.

3. Altered states of consciousness are normal, and individuals spend a certain
amount of time each day in these states.

4. Individuals may be unaware that they are experiencing or have experienced an
altered state.

5. Altered states form a continuum from the ordinary waking state.
6. Drugs or artificial agents do not cause altered states but may elicit them.
7. It is important to learn to enter an altered state.

According to him ASC are normal experiences; there is even an innate drive to
experience the modes of awareness other than the normal waking one that form
a continuous spectrum. He did not see qualitative differences between watching
a movie and being in a trance. ASC arise for intrapsychic reasons; and external
factors, like drugs, are only triggers that elicit them. He argues that it is valuable to
learn conscious and deliberate manners of entering ASC. He believes that humans
will be thereby able to gain a better understanding of themselves and others.

2.2.5. Tart’s System Approach

Tart (1975) presented a systemic approach to the investigation of states of con-
sciousness. He articulated quite precise foundations, and proposed a number of
specific terminological solutions. However, the most essential part of the theory is
its systematic linking of structures and functions of the mind and the brain which
influence information processing it in a number of ways. The structures are being
activated by attention, which performs function of psychological energy i.e., abil-
ity to work, to make something happen. He also postulated a new term: “discrete
altered states of consciousness” to differentiate from discrete states of conscious-
ness (d-SoC) and baseline states of consciousness (b-SoC). The new term is meant
to show that man has specific, dynamic patterns or configurations of psychological
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structures (d-ASC) concerning various possible states of consciousness (b-SoC).
The configurations have a discontinuous character, and there are areas commonly
unattainable to a given person, but attainable in a number of specific situations
(d-ASC). Tart utilized a model of individual psychology in the form of a bio-
computer that processes information. He introduced detailed models and specific
terminological proposals meant to help in the description of the proposed models.

Nevertheless, Tart’s proposal was never broadly acknowledged and no seri-
ous continuation followed either by others or by Tart himself, who has focused
recently on parapsychology. This probably results from using the systematic ap-
proach, which has a heuristic function, helping psychology to set great amounts of
information in order, but failing when solutions of particularly detailed problems
are sought, particularly in the case of practical problems.

2.2.6. Jaynes’s Concept of Bicameral Mind

Another popular, though highly speculative approach to the states of consciousness
was presented by Jaynes (1976). On the basis of ancient literature analysis, Jaynes
maintained that people who lived before the time described in Homer’s Iliad had no
consciousness in his sense of the term; instead, they had a bicameral mind governed
by voices equated by Jaynes to the contemporary concept of hallucination. He
considered consciousness as a “metaphor-generated model of the world” (1976
p. 66) that is based on the language. To make the notion of consciousness (1986)
more precise, he found “mind-space” to be the primary feature, “the analog ‘I’”
as the second most important feature, and “narration” as the third feature. As a
matter of fact, he understood consciousness as the ability for internal dialogue. He
made links between consciousness and rational, conscious decision-making and
the activity of the left hemisphere. To him, lack of consciousness was a lack of the
possibility for problem-solving; and in ancient cultures, when people were unable
to think independently, they only operated on the basis of culturally inherited
images which were revealed to them in the form of hallucinations. The third form
of consciousness transformation consisted of coming back to this old form, and it
was supposed to occur in hypnosis and schizophrenia. To make absolute one’s own
position, to lack reflection on the limitations of this point of view and unnecessary
doctrinal reductionism, as well as rather an essay writing presentation done by
Jaynes may cause strong resistance in the reception of his view. However they
seem to be interested in just the consideration of the possibility of an internal
dialogue from the evolutionary point of view.

2.2.7. Transpersonal Approach

To make the presentation of approaches to ASC more complete, we should also
take note of an approach derived directly from the philosophical tradition of the
East (Walsh and Vaughan, 1980, 1993). Works of various ancient and contempo-
rary masters are being translated with the assumption that contemporary Western
culture has lost the human ability to achieve higher states of development and
accordingly higher states of consciousness. These states are supposed to be char-
acterized by liberation from psychological, social, and biological conditions. This
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is usually described by means of a metaphor or a paradox. These higher states
of consciousness and mystical states are also perceived to occur during religious
practices in other cultures. The attempts to conjoin the Eastern tradition with
Western psychology led to the development of so-called transcendental psychol-
ogy, which accepts the existence of man’s reality going beyond his personality,
his psychological conditioning and habits, his psychological identification, as well
as his ego structure. Referring to the Eastern tradition, to the states experienced
during meditation practices, it is considered that attaining higher states of con-
sciousness which correspond to the earlier-described mystical states of liberation
has a positive value.

2.2.8. Psychodynamic Approach

Freud’s interpretation of the mystical “ocean experience” (Freud, 1930) as a reac-
tion formation of omnipotence in response to infantile helplessness determined the
point of view of his followers on ASC. For Freud’s followers, ASC are considered
mainly in terms of an adaptive regression or more precisely “the regression in the
service of the ego” (Kris, 1952). “The concept of regression is particularly helpful
in providing a plausible link between psychoses and mystical states. A psychosis
is a pressured withdrawal with—in many cases—an incomplete return. A mysti-
cal state is a controlled withdrawal and return; death and rebirth, often a rebirth
into a world with a radical shift in its iconography—a death and transfiguration.”
(Prince and Savage, 1966). It should also be noted that Freud’s (1900) concept of
primary and secondary processes of thinking was applied by some researchers of
consciousness, such as Martindale (1975) and Fromm (1978–79; Fromm and Shor,
1979). They interpreted altered states of consciousness as dominated by primary
processes which are characteristic of childhood and dreams. These processes are
characterized (Campbell, 1981) by a tendency to discharge energy drive immedi-
ately, i.e., immediate gratification; by the absence of any negatives, conditionals,
or other qualifying conjunctions; by the lack of any sense of time; and by the use
of allusion, analogy, displacement, condensation, and symbolic representation.
Secondary processes involve logical thinking with application of reality testing.

Fromm (1978–79) presented a typology of waking and altered states of con-
sciousness according to primary and secondary process functioning. It is a con-
tinuum from normal waking, when the secondary process dominates, through
“waking entranced” (an awake state when one is watching something with fasci-
nated attention), free association, daydreaming, meditation states in beginners, the
inspiration phase of creativity, minor psychedelic states, light hypnosis, medium
hypnosis, deep hypnosis, major psychedelic states, nocturnal dreams to psychoses.
However, he recognized some meditation states experienced by advanced media-
tors as being “beyond the primary/secondary process continuum” (p. 118).

2.2.9. Cognitive Approach

Most of the cognitive psychologists consider consciousness in terms of informa-
tion processing. According to Wallace and Fisher (1987), “consciousness is the
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processing of information at various levels of awareness” (p. 5). Csikszentmihalyi
(1988) defined consciousness as a feature of the human organism, as “an informa-
tional system that could differentiate among a great variety of stimuli, that could
choose certain stimuli and focus selectively on them, and that could store and
retrieve the information in a usable way. . . . The content of consciousness is ex-
perience, that is the sum of all the information that enters it, and its interpretation
by awareness” (p. 17).

Most cognitive psychologists also agree with Csikszentmihalyi (1988) that
consciousness defined in this way is composed of three functional subsystems:
attention; awareness (which interprets the information and designates “all those
processes that take place in consciousness after a bit of information is attended to”
[Csikszentmihalyi, 1988, p. 19]); and memory, which stores information. Some
cognitive psychologists refer to one of several descriptions of consciousness
according to James (1890) (see Strange, 1978) “equating consciousness with a
selecting agency choosing one thing from many stimuli” (Solso, 1979, p. 142).
They consider it in the context of attention, memory, or—to be more precise—in
terms of limited processing capacity (Solso, 1979) or the capacity for conscious
content (Mandler, 1975). According to Shallice (1972) consciousness serves
to select what action system could be dominating and to set a goal for the
action system. “The identification of consciousness with parts of operation of
action-systems (a specific level of control), and more particularly, with aspects
of their strongly activated operation, the dominance property, makes materially
comprehensible why the term ‘consciousness’ should be so vital a concept for
describing ourselves, by explaining the conscious/unconscious distinction in
information-processing terms” (Shallice, 1978, p. 152). Baars (1988) defined
consciousness as the capacity for selection, serial integration, and volitional
direction necessary to within a complex nervous system that have to integrate
multiple, parallel, automatic unconscious processes. He introduced the notion of
the “global workspace” of ongoing synthesis of mental processes.

The topic of ASC has also been examined by cognitive psychologists investi-
gating the phenomena mainly from the point of view of the imagination. Worth
mentioning are Hunt’s (1984, 1985) efforts leading to the interpretation of ASC as
exteriorization of semantic deep structures which are usually subordinate to and
concealed by pragmatically oriented intelligence.

We should also mention the psycholinguistic descriptive analysis of ASC
(Oxman et al., 1988), which is mainly made from a perspective of primary and
secondary processes of thinking (Martindale, 1975; Martindale and Fischer, 1977;
Fromm, 1978–1979).

Farthing (1992) offered a very wide and very general conceptual framework
for the study of phenomena related to consciousness. He distinguished “primary
consciousness,” understood as “the direct experience of percepts and feelings, and
thoughts and memories arising in direct response to them” (p. 21) from “reflective
consciousness,” which “consists of thoughts about one’s own conscious experi-
ences per se” (p. 21). The latter includes self-awareness and introspection. In “a de-
scriptive model of the levels of consciousness,” he integrated a variety of psychical
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processes. These levels are characterized by different degrees of availability of con-
tents from those levels to reflective consciousness and to introspective reporting.
To mention only the most important elements of the model, it illustrates differ-
ences between: conscious versus nonconscious processes; focal versus peripheral
awareness; and procedural versus declarative knowledge. Ultimately, a compre-
hensive multilevel model of conscious and nonconscious processes is presented.
However, Farthing’s disapproval of Freud’s concepts dealing with consciousness
is disputable. It is a pity that Farthing, like many cognitive psychologists, refers
only to Freud’s early work. If Freud’s (1933) final views are taken into consid-
eration, consciousness, as defined by Farthing, corresponds to Freud’s perceptual
consciousness, whereas the concept of that which is conscious as described by
Freud corresponds to Farthing’s reflective consciousness (Kokoszka, 1990–91,
1992–93a).

2.2.10. Other Theories

Theories of consciousness range from very general ones aiming at a comprehensive
explanation of mental life to very partial ones, relating to particular phenomena or
processes. Some concepts fall within the boundaries of neurobiology, psychology,
philosophy, artificial intelligence, neural networks, and psychiatry.

Caycedo (according to Monserrat-Esteve, 1969) claimed the existence of a two-
way relation between a muscle and psychic tension, and also that one’s reactions
and experiences are a function of information reception and processing by one’s
analytic systems. Consciousness is considered as an egostasis, that is, a form of
dynamic balance between information coming from the external environment, e.g.,
perceptostasis, and from the internal environment, e.g., the autonomic nervous
system homeostasis. In very general terms, altered states of consciousness are in-
terpreted as deautomatization of the hierarchy of ordered psychological structures
(Deikman, 1966). Consciousness has been defined as a decrease of the entropy of an
array of possible states (Wigner, 1962; Goswami, 1990) and nonlinear and quantum
modeling has been developed in psychology (Globus, 1995; Jibu and Yasue 1997;
King 1993, 1997). These new approaches to modeling are providing entirely new
concepts of the dynamics underlying psychological phenomena. Others believe that
neurobiology itself is sufficient to reveal the material basis of consciousness. This
basis is regarded to be a certain type of interaction between different neural systems
(Delacour, 1995). According to this concept, consciousness is not a separate
faculty but a kind of activity mode of various cognitive functions (Strehler, 1991)
with special regard to attention, memory and perception (Milner and Rugg, 1992).
Some noteworthy neurobiological models stemming from empirical evidence
show that the experience of consciousness can be affected through brain injury
and electric stimulation of the cortex (Blakemore, 1997). This is supported by
neuropsychological data of selected deficits of perception and memory due to neo-
cortical lesions and by the study of split-brain patients (Sperry, 1964; Gazzinga,
1983). In biological-evolutionary models, consciousness is considered as a means
of optimizing and integrating the functioning of the nervous system, which
allows an organism to adapt to such a complex a physical environment (Baars,
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1988; Crick, 1994). Other functional concepts come from artificial intelligence
models, where consciousness is thought to be an operating system of the brain,
“a virtual machine.” Proponents of this view consider consciousness as a certain
kind of algorithm, reducible to operations in symbols, so that the neurobiology
of consciousness is not really important (Bechtel, 1995; Johnson-Laird, 1993).
This controversial viewpoint is not shared by all researchers: some, such as
Searl (1990), raise the question of the intentional and intrinsic properties of
consciousness which are not only explainable in terms of symbols (syntax), but
have some semantic aspects as well.

According to Crick and Koch (1990), consciousness depends on generating co-
herent semisynchronous oscillations of neurons, probably in the 40–70-Hz range
(attentional mechanisms) that activate a transient short-term (working) memory.
This explains why different features of perceived objects (i.e., color and form),
being processed in various part of brain are integrated into one picture. Similarly
Llinnas and Pare (1991) as well as Shastri and Ajjanagadde (1993) describe syn-
chronic firing (30–80-Hz range) of diverse neuron groups representing currently
attended-to objects or events. Some theorists argue for the existence of specific
regions of the brain where all current relevant information comes together and
becomes conscious (Posner and Rothbart, 1992). We should also note here that
parapsychological investigators are also interested in ASC (Krippner and George,
1986); however, this approach is beyond the spectrum of views considered in this
book.

According to Dietrich (2002) the common mechanisms of ASC is transient hy-
pofrontality, i.e., prefrontal cortex deregulation. This hypothesis has some support
from research, including EEG and neuroimaging in dreaming, endurance running,
mediation, hypnosis, daydreaming and drug induced altered states. In each of these
states take place neural changes that compromise the viability of prefrontal cortex
that is manifested in states of consciousness, more specifically the blockage of the
prefrontal activity permits specific prefrontal circuits to be run in a “safe mode”.
This is achieved by :

– intentional efforts in order too control attentional resources and to eliminate
extraneous information from being processed:
� the attention is redirected in meditation and hypnosis
� the attentional abilities are reduced in daydreaming

– circadian rhythm in REM sleep, when there is reduced environmental awareness
with the concomitant inactivity of prefrontal cortex;

– disengagement of prefrontal cortex in sports that do not require frontal depen-
dent cognition, and cause the redistribution of neural resources of the brain due
to physical overload, like, e.g., long-distance running;

– administration of psychoactive substances.

The four-dimensional descriptive system—phenomenological dimensions of
Altered States of Consciousness was proposed by Vail and collaborators (Vail,
Birbaumer Gruzelier, et al., 2005) recently. After the analysis of the literature,
especially dimensions of ASC proposed by Ludwig (1966), Pekala (1991) and
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Farthing (1992) they came to the conclusion that proposed system of the description
including: activation, awareness, self-awareness and sensory dynamics.

3. Conclusions from the Review of Existing Data and
Theories of States of Consciousness and Altered States

Psychology still lacks a generally accepted theory of the organization of mental
processes. Moreover, in the psychology of consciousness there is no commonly ac-
cepted terminology. The same phenomena and processes are considered in terms of
consciousness, mind, psyche. and personality. In a review of the literature, Baruss
(1987) indicated that there are at least 23 different definitions of consciousness.
Consciousness, unfortunately, slips away from the mainstream of psychology in
the 20th century, in spite of the fact that modern psychology began from introspec-
tive studies on consciousness at the end of the 19th century. For many years it was
not in the focus of interest of psychologists especially when psychoanalysis and
behaviourism in Western countries and Pavlovism in Eastern Europe dominated.
Consciousness regained the attention of academic researchers in the 1970s-, when
Western culture suddenly developed an interest in Eastern culture, including spe-
cific states of consciousness induced by psychological practices like meditation,
shamanic trances, and by psychostimulants, e.g., marijuana. Studies of altered
states of consciousness and hidden human potentials emerged in psychology in
this social context. Unfortunately, this research did not result in either findings of
crucial meaning for psychology or in a commonly accepted theory of conscious-
ness. Instead, a wide variety of aspects of consciousness received the attention of
researchers. Currently, there are numerous, detailed findings, and a few not yet
well-established general theories of consciousness. Moreover, there is no method
capable of their verification.Theories of consciousness range from very general
ones aiming at a comprehensive explanation of mental life to very partial ones,
relating to particular phenomena or processes.

3.1. The Common Views

Analysis of the above-described general psychological theories of consciousness
leads to the conclusion that most of them accept, explicitly or implicitly, the fol-
lowing views (Bielecki et al., 2000):

1. Mental life takes place within a mental representation of the external world and
of oneself which is stored (and processed) in the brain.

2. The activity of these mental representations—
� has some autonomy, i.e., its activity influence (self-regulation);
� depends on brain activity and especially on—

a. brain metabolism—necessary for the metabolic processes of the brain cells
and their level of activation;
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b. biological rhythms, such as the sleep-waking cycle, and the 90-minute
REM-NREM cycle during sleep; and

c. encoded memory storage, which enables a feeling of identity.
3. There are different states of consciousness, which correspond to—

� biological rhythms ( at least sleep and wakefulness);
� levels of consciousness in the sense of conscious-unconscious.

4. States of consciousness are in a constant state of flux, and depend on internal
and external stimuli as well as self-control.

5. Within the mental representations some structures can be distinguished (e.g.,
ego, self, id, superego in the psychoanalytic approach or different systems in
the cognitive approach).

6. The notion of mental energy is applied in order to explain some features of
personality, which are manifested as an ability for self-control or to maintain
stable personality characteristics (psychoanalytic energy may be understood
as a metaphoric description of processes that stabilize features of personality
shaped during an individual’s development).



5
Models of the States of Consciousness
and Information Metabolism

Preface

This part consists of a series of graphical models of the main states. They are
designed to integrate a wide range of data on states of consciousness and mental
organization, including some theoretical, psychoanalytical concepts. The proposed
approach differentiates and describes such notions as psyche, mind, consciousness,
awareness, self-consciousness, self-unconsciousness, conscious experience, and
altered states of consciousness. They are described in the introduction, which is
followed by a discussion of the theoretical presumptions of a series of model aimed
at the creation of a comprehensive rationale for the study of states of consciousness
and subjective experiences.

1. Terminological Solutions

1.1. Introduction

Because consciousness may be defined in different ways and considered from
different positions, it is advisable from the methodological point of view to spec-
ify one’s own presumptions. Surprisingly, however, most investigators of altered
states of consciousness avoid defining their presumptions, creating an impression
that their conclusions are more general, and causing terminological confusion. The
notions of consciousness, mind and psyche, or mental life are applied fairly arbi-
trarily. The present discussion is written from the point of view of methodological
reductionism, which limits consideration about the human psyche to the level of
natural science, e.g., to the activity of the central nervous system, with respect to
the meaning of environmental factors for human development and functioning.
The possibility that the evolution of man may still be in status nascendi and that
some psychic phenomena may be uncommon is acknowledged.

1.1.1. Development

Development is understood as an appropriately directed change resulting from
assimilation of new data and accommodation of cognitive, emotional, and

82
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psychomotoric patterns which, in their entirety, are connected with the actual-
ization of potential abilities and maturity of neurophysiological and psychological
structures. While introducing the concept of development, it is impossible not to
assume a norm characterizing its proper direction. In the case presented, concep-
tion is delimited by order of appearance of psychological structures and functions.
It should be stressed that the notion of development is used only in a descriptive
sense. Development as a value, considered in a normative sense, is disputable as
an ideology.

1.1.2. Conceptual Approach to Consciousness

The presented approach refers to Jaspers’s (1963) view, which suggests that the
term consciousness implies—

1. Awareness of experience
2. Awareness of an object
3. Self-reflection.

Because the notion of consciousness is often reduced to only one or two of these
dimensions, it is possible to integrate different views and data on consciousness
describing it in components. Therefore, in this context, Jasper’s threefold definition
can be divided still further, with consciousness being differentiated from mind
and psyche. There are very few studies on the relationship between mind and
consciousness, and these concepts are often used interchangeably. However, it
is possible to create a comprehensive rationale for the study of consciousness,
accepting the terminological order presented below.

1.1.2.1. Psyche

Psyche is the broadest term, denoting mental life as the activity of the central
nervous system. Though the psyche seems to be an indivisible whole, scientific
thinking (according to contemporary paradigm) is analytical, so traditional di-
visions into psychomotoric (behavioral, executive), cognitive (intellectual), and
emotional spheres still seem to be useful.

1.1.2.2. Mind

Mind denotes the part or domain of the psyche, i.e., mental life, which may be
conscious. Mind means mental activity which is nonconscious, according to the
description of consciousness presented below.

1.1.2.3. Consciousness

Consciousness is understood as an elementary experience, so it is impossible to
refer it to something more fundamental and to make a clear-cut definition of con-
sciousness. We can describe it only in a tautological way as an experience (“a
feeling,” an “intuition”) accompanying psychic phenomena (Bilikiewicz, 1979).
This was named sensorium in traditional psychiatry (Bilikiewicz, 1979). Hamilton
(according to Lalande, 1983), in his first lecture on metaphysics explained that
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“consciousness cannot be defined: we may be ourselves fully aware what con-
sciousness is, but we cannot without confusion convey to others a definition of what
we ourselves clearly apprehend. The reason is plain: consciousness lies at the root
of all knowledge.” The accepted understanding of consciousness corresponds with
phenomena described by Jaspers as “awareness of experience and as such is dis-
tinct from loss of consciousness and from what is extra-conscious” (Jaspers, 1963,
p. 9). More, concisely, consciousness can be defined as an “intuition” of one’s own
state of mind experiencing or as a subjective awareness of some aspects of ongoing
mental (psychical) processes. Consciousness as an elementary phenomenon may
be illustrated by states of de-realization and depersonalization. These terms mean
change in the experiencing of reality and of one’s identity, respectively. During
these states of consciousness, “an intuition” of experiencing psychic phenomena
that accompany them or “awareness of experiencing” is more clear than usual,
i.e., one “feels,” or is conscious of, changes in feeling reality, before one becomes
aware of a rational recognition of this state. In everyday life this intuition is so
natural that it is not distinguished from other processes of psychic life.

1.1.2.4. Awareness

Awareness means the behavioral, observable aspect of consciousness, i.e., respond-
ing to surroundings. Observing another human being, I can recognize that he or
she is aware (i.e., probably conscious), but the experience of being conscious,
I experience directly, without the need for recognition of my own psychic state
(i.e., without self-consciousness, as defined below) or Jaspers’s self-reflection.
Behaviorism sometimes considers just awareness when applying the notion of
consciousness, which is defined as, e.g., “the state of being responsive, or the state
of brain’s activity at such a time” (Hebb, 1966, p. 286).

1.1.2.5. Self-Consciousness, Self-Unconsciousness, Acts of Self-Consciousness,
and Conscious Experience

The distinction between consciousness and self-consciousness is crucial for the
approach presented here. Self-consciousness is defined as the ability to recognize
one’s own psychological states (Podsiad and Wieckowski, 1983). Originally the no-
tions of conscious and unconscious were used in psychoanalysis; however, in truth
they mean consciousness and unconsciousness respectively (Campbell, 1996).
The psychoanalytical terms conscious, preconscious, and unconscious are distin-
guished according to the ability for recognition of one’s psychical states; therefore
they may be understood as referring to self-consciousness, self-preconsciousness,
and self-unconsciousness. Self-unconsciousness in psychoanalysis differs from
other views by positing the existence of psychological phenomena that in an
active way, by means of defense mechanisms, do not let some contents become
conscious.

Self-consciousness is considered mainly from the point of view of rational
cognition. However, some states reported by artists and mystics (regression in
the service of the ego) may be understood as nonrational cognition of one’s own
consciousness states. Self-consciousness is a cognitive phenomenon mediated by
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other cognitive processes, whereas consciousness is a specific phenomenon that
cannot be reduced to typical cognitive processes.

The act of self-consciousness, understood as an observation of one’s own state of
consciousness (i.e., introspection [Podsiad, and Wieckowski, 1983]), is a cognitive
phenomenon, characterized by division of the ego into the observer and the part
of the observed, which is mediated by other cognitive processes.

Self-consciousness in the narrow meaning denotes self-reflected contents (e.g.,
reflective self-consciousness according to Zaborowski [1987]), whereas, in the
wider terms, it refers to “the coding, processing and integration of information
about the self” (Zaborowski, 1987, p. 52), which includes phenomena that do not
have to be self-reflected. This definition is too general for the analysis done in
this presentation; therefore, self-consciousness will be understood in the narrow
meaning.

Neurology introduces a notion of “conscious experience” (Penfield and Perot,
1963) that is helpful in the description of self-consciousness. Ojeman (1986) de-
fines conscious experience as the possibility to retain consciousness into the future.
He argues that Jaynes (1976) in his spectacular book The Origin of Consciousness
in the Breakdown of the Bicameral Mind describes a man who is conscious but has
no conscious experience, i.e., one who is conscious in the sense that he is awake
and can respond in a verbal way but cannot retain any of this consciousness into
the future. Jaynes (1986) did not accept this interpretation of his ideas. However,
outside of this discussion we can distinguish intermediate phenomena of conscious
experience and inner speech in the development of self-consciousness. Conscious
experience and inner speech are preconditions of being self-conscious in a rational
way. During the recovery of the language cortex in patients who have survived a
stroke, there is a transient stage in which patients “seem alert even though there
may be a severe language deficit”; however, they have no inner speech ability
(Ojeman, 1986), which implies a loss of abilities for rational cognition of one’s
own psychic processes (one may be self-unconscious, while conscious, i.e., one
may have an “intuition” of one’s own state of mind experiencing, but have no
ability to recognize it).

1.1.2.6. States of Consciousness and Altered States

A state of consciousness is a delineated state of mind, i.e., by both its content
and its form—way of experiencing. An altered state of consciousness is a state
in which an “extraordinary” content is experienced or in which the manner of
experiencing is “unusual” or a state in which both of these situations take place
at the same time. The definition of “extraordinary” however, should be precise.
It may be subjective (e.g., from the point of view of the experiencing subject)
or it may follow from a theoretical approach describing or presuming what is an
ordinary state of consciousness.

1.1.2.7. Self

Self is understood as one’s own mental representation, including both the body
and psychical experience.
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1.1.2.8. Object

Object is understood as a set of tendencies for a subjective perception and ex-
periencing of other people shaped in personal experiences and interactions with
important persons in the an individual’s development.

The main purpose of the definitions presented above is to distinguish the most
important, separate phenomena, which may be understood as consciousness or
as its aspects. The terminology itself is less important. It would not be a prob-
lem if, e.g., self-consciousness were to be renamed reflective consciousness; and
consciousness, awareness of experience.

2. Theoretical Presumptions

2.1. The Current Version of the Model of
Information Metabolism

The model of information metabolism was presented by Ke↪piński in 1970: i.e.,
subjective experiences may be better described by a model based on the structure
and functions of the biological cell than on a model based on technical equipment.
This model was applied by Ke↪piński in series of monographs (1972a,b, 1977a,b,
1979a,b) published mostly after his death in 1972. These ideas were the topic
of series of publications which ultimately resulted in the version of the model
presented in this chapter (Bielecki, Kokoszka, Holas, 2000; Kokoszka, 1984, 1987–
88, 1990b, 1992, 1992–1993a, 1993b, 1996, 1999a,b, 2000b, 2004; Kokoszka,
Popiel, 2000; Kokoszka, Bielecki, Holas, 2001; Kokoszka, Holas, Bielecki, 2003).

2.1.1. The Main Presumptions

The term “energetic-informational metabolism” denotes life—more specifically,
two kind of processing without which life would not be possible. They are inter-
connected; however, they have different roles in different species. In the initial
phases of phylogenetic development, energy metabolism dominates, but it always
coexists with information metabolism (e.g., the processing of information in the
sense of nourishment). As development progresses, information metabolism gains
greater importance, and in the most extreme of situations, all available energy
may be utilized for information processing. In psychological communication, en-
ergetic aspects of information are less important than informational ones. A per-
ceived stimulus with very low energy may have a very important meaning. For this
reason the shorter term “information metabolism” is used instead of “energetic-
informational metabolism.” Normal functioning of organisms requires a certain
range of incoming stimuli. Their insufficiency and excess can be dysfunctional.
The higher organisms have some protective mechanisms in order to preserve the
optimal range of the information metabolism.

The structures of information in humans is based on hypothetical functional
structures that may be divided as follows:
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� inborn
� shaped during the personal development
� shaped by currently incoming stimuli

The functional structures may be shaped by biological, social, and subjective
psychological factors.

All living organisms must—

� assimilate new information, which is connected to memory and creation of in-
ternal representations

� accommodate existing schemata to a new information
� remove useless information
� transmit information within the organism, which may be followed by its prelim-

inary transformation
� have a structure responsible for global decision-making dealing with the whole

organism’s energetic resources
� have external boundaries differentiating the organism from the surroundings and

internal boundaries differentiating internal structures
� have energetic resources for above-described above processes.

The main elements in the structure of human experiences may be graphically
illustrated as analogous to the structures and functions of the biological cell, which
are listed and presented in the “graphical illustration of the updated version of the
information metabolism model” (Kokoszka, Bielecki, Holus, 2001) (an improved
version of the previous models [Kokoszka, 1996, 1999a, 2000]) (Fig. 5.1):

The boundaries of mental activities (in analogy to the cell membrane) are con-
sidered in the sense of self-identity and as a mean for enabling the discrimination
of one’s own limits and the differentiation of one’s own self from the internal rep-
resentations of other people and from the external world, including other people.
Boundaries are responsible for reliable reality testing.

Central center—“I,” or control point (the nucleus). This structure corresponds
to the universal experience of being the subject of one’s own psychical activity. It
controls one’s own global activity, like the cell’s nucleus, which governs the cell’s
biological activity. The decision-making is based on a structured system of values,
which has interconnected layers:

� biological (inherited) level (illustrated by the relatively small number of the
strong and rigid structures—thick lines). It includes the instinctual and temper-
amental components of decision-making processes.

� personal (characterological) level, subjectively shaped during one’s own life
(“emotional,” in Ke↪piński’s terms) (illustrated by the increasing number of thin-
ner, less rigid structures). It depends on structures formed in relation to important
persons and life events.

� socio-cultural (interactive) level, knowledge and skills including of social norms
and values (illustrated by the largest number of the thinnest flexible structures).
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Hypothetical functional structures are understood as a functional representation of
perception, including cognitive and emotional aspects, and of activity. According
to the model, with some simplification, two kinds of structures are distinguished:

a. The central functional structuresbelonging to thecontrolmechanismresponsible
for decision-making dealing with whole organisms. They are described above.

b. Peripheral structural structures, analogous to the endoplasmic reticulum, are
responsible for reception, selection, transformation, and assimilation of infor-
mation. These structures may be compared to the centers of synthesis of bio-
chemical compounds in a biological cell. In terms of personality they may be
considered in analogy to permanent personality features. They consist of sta-
ble functional structures. The amount, complexity, and plasticity of functional
structures increases along with the development of an individual. At least three
layers may be distinguished in these structures: the biological, inherited, illus-
trated by the relatively small number of the strong and rigid structures (thick
lines); the developmental, shaped during one’s own life (ontogenesis), illus-
trated by thinner lines; and the current—reflecting structures currently being
shaped (the thinnest lines).

Elimination centers, analogous to lysosomes, are responsible for removing useless
and unimportant information.

Energy centers—analogous to mitochondria—supply the energy necessary for
preservation of the metabolism of information, i.e., proper stimuli reception, se-
lection, and integration; as well as decision-making.

It is noteworthy that within the matrix system of values some activity centers
may be active at the same time; this may illustrate internal conflicts between the
id (biological layer of values system) and superego (socio-cultural layer) or ego
(subjective, developmental layer). It is also possible to illustrate the hierarchy
of controlling processes, when the social layer of the value system is currently
dominating; and heterarchy (decentralization), when the structures from subjective
or biological layers are currently dominating. The overall activity of control center,
as well as of the psyche, should be understood as a result of complex, dynamically
changing, mutually dependent, parallel hierarchical and heterarchical processes
(for review, see Pribram, 2000).

According to the modified theory of information metabolism, its main functions
include—

� self-control—the maintenance of order, within an individual
� the sense of reality and the feedback between an organism and its environment,

including communication with other people
� autonomic psychical activity of the individual
� selection and distribution of necessary information
� the system of decision-making according to the system of values
� preservation of boundaries between the individual and the external world
� preservation of boundaries between the mental representation of oneself and the

mental representation of other people
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� assimilation of new data and adaptation of the existing structures to the new
information

� elimination of unnecessary data
� supply of energy necessary for the processes distinguished above.

2.1.2. Justification of the Information Metabolism Model

Antoni Ke↪piński, who introduced the notion of information metabolism (1970),
argued that technical models characterize human beings in a dualistic manner—
thus implying that mental processes govern somatic processes in a mechanical way
and explain very little about the psychological aspects of life, e.g., experiences,
creativity. He considered biological models to be closer to psychological reality
than technical ones. Processing information in humans is influenced, to a significant
degree, by the subjective meanings of information, which were shaped during the
life history of the individual. They constitute a unique set of experiences contained
in the functional structures of the system of values. This specificity of personal
functional structures may be compared to the specificity of an individual’s proteins,
and the main elements in the structure of human experiences may be considered
as analogous to the structures and functions of the biological cell. Currently this
receives some support from the biology and philosophy of biology.

1. According to the authors of the very respected textbook Biology: “The cell is
as a matter of fact, the complete micro-cosmos, in which life takes place; it is
the smallest unit, which can undergo all life processes independently . . . . The
cell’s existence is a key witness of the unit on the living world” (Solomon et al.,
1993). Metabolism along with reproduction and changeability are considered
as the three main features of life (Kuppers, 1986). Eventually, it is reasonable
to presume that the basic structures and function of the cell have their more
complex, counterparts in evolutionary higher organisms, including human be-
ings. It is should be noted the actual structure and functions of the cell are much
more complex than those applied by Ke↪piński (for a comprehensive description,
see Scott, 1995). Moreover, in analogy with phylogenesis the central nervous
system is responsible for the development of information metabolism. How-
ever, within all organisms of different complexity the same basic structures and
function of information metabolism may be distinguished. The presented model
may be to simplified for neuroscience studies, but it is more complex than the
most widely applied model of general mental organization applied currently in
psychotherapy, and—as will be argued in this discussion—it may be useful in
psychotherapeutic practice.

2. There are some arguments that the functioning of the brain differs significantly
from computer mechanisms:
� The brain mechanisms are mainly biochemical (interactions of neurotrans-

miters and receptors), whereas computers are completely electrical equip-
ment, less flexible than the brain. The biochemical structure of the neuron is
in a process of continuous transformations and may be modified if it is needed.
The ability of computers to react in different ways to the same commands is
much lower than that of the brain.
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� The computer works according to external algorithms, whereas the brain can
work following programs created to a significant degree by itself.

� Human beings, unlike the computers (and like every living organism) have
potential for individual development; reproduction, and eventually phyloge-
netic development; and self-organization.

Moreover, human beings have the ability to be creative—projecting and transform-
ing reality, which is the manifestation of the autonomy of ones own activity.

2.1.3. Meaning of Information

Paradoxically, there is no an unequivocal and commonly accepted definition of
the notion of information, which has complex relations with other phenomena and
processes. Kupper’s (1986) concept of biological information is compatible with
the metabolism of information theory. According to him biological information is
related to everything that has a “sense” and “ a “meaning” from the point of view
of the maintenance of the order of the functioning of living systems. However, in
human psychology, psychological, cultural, and transcendental sense and meaning,
as well as physical objects should also be taken into consideration. In other words,
human information considered in the context of the metabolism of information
theory denotes everything that has sense and a meaning from the point of view of
the order of three worlds distinguished by Popper (1977):

World 1—physical objects and states, including inorganic matter, biology and
artifacts (material substrates of human activity, e.g., tools, machines)

World 2—states of consciousness, including subjective knowledge and experiences
World 3—knowledge in the objective sense, including cultural heritage, coded on

material substrates and theoretical systems.

Following Kupper’s idea of biological information, three aspects of information,
as described by Seiffert (1968), should be taken into consideration:

� syntactic (relations among signs)
� semantic (relations between signs and what they refer to)
� pragmatic (relations among signs and what they refer to and appropriate actions

of the sender and of the recipient).

“Pragmatic information is a trial of the presentation of the process of compre-
hension of sense as a natural process; it is a step toward a vision of the unity of
nature which also encompass a human being (von Weizsacker, 1986, p. 15)

3. Model of the Main Everyday States of Consciousness

Diurnal, rhythmical changes between state of waking and sleep are obvious and
well-documented alterations in the state of consciousness. There is also a convinc-
ing, well-known body of empirical evidence that there are some changes in state
of consciousness that occur cyclically during sleep: these are classified as REM
(rapid eye movement) sleep and non-REM sleep. The first one includes story-like
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dreams, whereas the second consists of rather static experiences usually recog-
nized as a dreamless sleep. However, there are some data indicating that the same
biological rhythm—the basic rest–activity cycle (BRAC)—is also active during
the wakefulness.

3.1. The Basic Rest–Activity Cycle

The fundamental idea for the creation of the model of the basic rest–activity
cycle (BRAC) hypothesis was formulated by Kleitman (1963, 1982). He sug-
gested the existence of a rhythm that causes not only cyclical, approximately
90-minute changes in imagination activity during sleep (reflected in the com-
monly known stages of sleep), but also analogous phenomena during wakeful-
ness. Kleitman (1982) cites about 50 articles supporting his hypothesis, including
some experimental data supporting it. An approximate 90-minute oscillation was
found in—

a. Activity of the imagination during wakefulness—Kripke and Sonnenschein
(1978) showed the existence of cyclical (72–120 min) activity of the imagination
both in the laboratory and in more natural settings,

b. Intensity of visual illusions (Lavie et al., 1975),
c. Accuracy of motor coordination (Gopher and Lavie, 1980),
d. Time of behavioral reactions (Orr et al., 1974),
e. Quality of task performance (Sterman, 1985),
f. Cognitive styles (Klein and Armitage, 1979).
g. Different records of EEG (Kripke and Sonnenschein, 1978; Geretz and Lavie,

1983; Manseau and Broughton, 1984; Okawa et al., 1984).

An approximately 90-minute periodicity was found in some physiological func-
tions such as renal secretion, gastric motility, cortical alertness, respiratory rate,
and heart rate (see Lavie and Kripke, 1981; Lavie, 1985, 1989). Experiments with
ultra-short sleep indicate that the REM oscillation, once activated, occurs period-
ically with a mean inter-REM interval of 96 minutes and continues to function
during brief periods of waking (Lavie, 1987).

Erickson and colleagues claim that on applying hypnosis, he and his coworkers
observed a tendency for cyclical, approximately 90-minute common, everyday
trance occurrence (Erickson et al., 1976; Erickson and Rossi, 1979; Rossi, 1986).
They considered the hypnosis as the utilization of the patient’s own mental mech-
anisms.

The idea of combining BRAC activity with the changing domination of brain
hemispheres has been presented by various authors (Jouvet, 1973; Van Valen,
1973; Broughton, 1975). Singer (1975) claims that image content of daydreaming
is associated with the right hemisphere, and verbal content with the left. There
are EEG data obtained during sleep supporting this hypothesis (Goldstein et al.,
1972; Rosekind et al., 1979; Hirshkowitz et al., 1980; Herman et al., 1981) Other
studies indicate a relation between visual imagery and right hemisphere activ-
ity (Short, 1953; Morgan et al., 1971; Davidson and Schwartz, 1976). There are
data linking specific right hemisphere EEG activity (alpha blocking mainly) and



Model of the Main Everyday States of Consciousness 93

imagination activity (see Ley, 1983). Werntz et al. (1982) found a correlation
between the relative integration of EEG values in one hemisphere with the rel-
ative nostril dominance, the so-called nasal cycle. However, periodicity ranged
from 25 to greater than 200 minutes. The approximate 90-minute oscillations
in cognitive styles, suggesting changes in the balance of hemispheric activity,
have also been documented (Klein, and Armitage, 1979). Data indicating that
right-hemisphere-related tasks were better performed after awakening from REM
rather than from non-REM sleep (Gordon et al., 1982; Bertini et al., 1982; Lavie
et al., 1984) support the hypothesis of attributing REM phase, spontaneous dream-
ing activity to the nondominant hemisphere. Researchers on the so-called split-
brain (Sperry, 1964) began a number of theoretical studies on the specificity of
brain hemispheric activity suggesting that the left hemisphere is connected with
conceptual, logical, linear, and cause-and-effect thinking, while the right hemi-
sphere is responsible for more image-like, pictorial, intuitive, holistic thinking
(see Springer, and Deutsch, 1989; Budzynski, 1986). However, according to a
careful and comprehensive reconsideration of experimental data on the BRAC
(Armitage, Hoffman, and Moffitt, 1992), an unihemispheric model of sleep and
potential BRAC should be replaced by a model of the degree of hemispheric
synchronization. The oscillations in electrophysiology during sleep and wake-
fulness are best described by 80–120-minute rhythms in hemispheric balance,
which appear to be continuous throughout sleep and wakefulness and support
the BRAC hypothesis. It is suggested that REM–NREM comparisons should be
replaced by comparisons between fast-frequency, low-amplitude sleep (FFLA-
sleep) and slow-frequency, high-amplitude sleep (SFHA-sleep). These revisions
may be easily incorporated into the integrated model of the main states of con-
sciousness. According to them, domination of the right hemisphere activity should
be replaced by hemispheric balance, whereas dominance of left-hemisphere ac-
tivity should be replaced by desynchronization of hemispheric activity; REM
sleep, by FFLA sleep; and NREM, by SFHA-sleep. This modification does not
change the main ideas about states of consciousness in relaxation presented
above.

3.1.1. The Data Against BRAC

The approximate 90-minute rhythmicity characteristic of BRAC was not found in
experiments with an activity-recording apparatus carried out by Kripke et al. (1978)
and Okudaira et al. (1984). As a result, it was suggested that the concept of a single,
basic oscillator particularly related to activity should be revised. The 90-minute
rhythmicity was not correlated with REM phase in sleep ina study carried out by
Lavie and Kripke (1981). Studies indicating the existence of REM in real time
(Globus, 1966) were conducted only on two cases and they were not confirmed
by other studies (Dirlich et al., 1977; Mealey and Carman, 1978). Experiments
presenting 90-minute oscillation in cognitive styles (Klein and Armitage, 1979)
were not replicated (Kripke et al., 1983). This is also true for studies presenting
cyclical activity of imagination (Kripke and Sonnenschein, 1978; Kripke et al.,
1985).
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3.1.2. Why a Hypothesis about Cyclical Activity of Imagination
Should Not Yet Be Abandoned

It seems surprising that ultradian studies are nearly ignored by contemporary psy-
chology, whereas results of several physiological researchers suggest that biolog-
ical rhythms cause changes in states of consciousness. We can find arguments
for more precise hypotheses. Data presented as arguments against the BRAC are
equivocal and disputable. Results indicating an absence of the BRAC were inter-
preted as suggesting a “modification rather than rejection of Kleitman’s concept”
because “there are 90–100-minute periodicities in various other physiologic func-
tions, even if not in activity” (Okudaira, et al., 1984). In the nonreplication of
the Klein and Armitage (1979) and Kripke and Sonnenschein (1978) experiments
there may be a strong argument against the hypothesis of a biologically determined
tendency for changes in states of consciousness. However, all experiments were
done with a small number of subjects (8–12) which may have been part of the
problem with failure to replicate. Also, contemporary psychology indicates that
vividness of imagery is an ability that is differentiated in the population (Marks,
1973), and when imagery vividness is not taken into account, failures to replicate
may occur (Wallace, 1990). Moreover, method of the studies on cognitive styles by
Kripke et al. (1983) differs from the original in several aspects, one example being
the relationship between financial benefit and good task performance. The second
experiment by Kripke and Sonnenschein (1978) was not done in the replication
studies (Kripke, et al., 1985).

3.1.3. Concept of Protective Mechanisms of the BRAC
and Metabolism of Information

The conception of the protective mechanisms of the BRAC explains where the
cyclical activity of imagination may be hidden. It seems obvious that in Western
Culture natural rhythmicity, if it exists, is suppressed during wakefulness and
that spontaneous states of highly vivid imagination are regarded as unusual and
abnormal. They thus give rise to fear and hesitancy, which interrupt those states. If
we accept the hypothesis that ultradian rhythmicity of imagination is a biological
reality, human culture should accommodate it in some way. Natural everyday
observations show the occurrence of situations in which people experience states
of consciousness with spontaneous vivid imagination and a passive state of mind,
not only without fear of anxiety, but with a feeling of rest. Only irrational altered
states of consciousness cause fear, whereas rationally explained states may be
experienced with pleasure and restfulness.

According to the metabolism of information model, the inflow of information
is as necessary to life and the proper functioning of the organism as is the inflow
of energy. The amount of information must be maintained within certain limits.
An insufficiency of information causes functional distemper in the organism and
may even lead to death by making the inflow of energy (nourishment) impossible.
An excess of information leads to overload, fatigue, and disturbances in infor-
mation metabolism which may have consequences similar to those brought about
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by the insufficiency of information. The sleep–waking rhythm may be connected
with proportional changes between the sensitivity threshold for interoceptive and
exteroceptive stimuli, whereas the BRAC stems from changes in activity of the
cerebral hemispheres and from the cyclic dominance of either the reception of
information coming from external sources of stimulation (environment and body)
or from internal sources of stimulation. In case of any disruption in the optimal
range of inflow of information, we find two main protective mechanisms.

3.1.3.1. Natural Protective Mechanisms of the Metabolism of Information

These mechanisms are characterized, according to the model, by reduction of goal-
oriented activity of imagination. This results in a lack of any activity of imagination
or in the reorganization of cognitive processes into a culturally acceptable form.

a. In case of a shortage of information, the activity of the imagination grows. The
most spectacular supporting data come from experiments of sensory deprivation.
1. “Thoughtlessness” phenomena. This is a specific kind of staring, charac-

terized by cognitive absence, which according to the model presented, may
be considered as the intermediate state between ordinary waking states of
consciousness (OWSC) and differentiated waking states of consciousness
(DWSC) that is a daily analog of REM sleep that lasts for a relatively short
time, and for cultural reasons is stopped when spontaneous imagination ac-
tivity increases. We may suppose that the rest phase of the BRAC reveals
itself during this phenomenon and that it promotes some degree of rest.

2. “Physiological manifestations.” Rossi (1986) postulates that the rest phase of
the BRAC has its own manifestation in different physiological-reaction-like
changes—respiratory shift, yawning, hiccuping, burping, or sounds emanat-
ing from the gastrointestinal tract, etc.—and in addition during some forms
of behavior, such as crossing one’s arms or legs, leaning the head or body to
one side, wiggling the neck, legs, eye-blinking, etc.

b. In the case of an excess of perceived stimuli, the control center becomes disor-
ganized and the perception is finally disturbed, which leads to a phenomenon
analogous to that caused by lack of information. This can be observed mainly
in states of overfatigue.

3.1.3.2. Culturally Protective Mechanisms of the Metabolism of Information

The metabolism of information model enables reconsideration of some popular
forms of resting as the protective mechanism enabling maintenance of an opti-
mal range of stimulation coming from internal versus external sources and the
occurrence of psychophysiological phenomena combined with the rest phase of
the BRAC (Kokoszka, 1990a, 1993b).

a. Application of exogenous agents like alcohol, drugs. These agents, through
physiological mechanisms, lead to disorganization of information metabolism,
goal-oriented activities, and to limitation of the inflow of stimuli from the
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external sources. Nicotine and caffeine, on the other hand, facilitate occurrence
of the “thoughtlessness phenomena” or passive, vivid states of imagination.

b. Relaxation practices like meditation, autogenic training, etc. These may be
considered as a means of intentional limitation of information inflow.

c. Application of endogenous agents by means of physical fatigue can lead to
disorganization of information metabolism. The feeling of fatigue gives an
explanation for nonlogical experiences.

d. Purposeful overstimulation leads to disorganization of information metabolism
and seems to be the most popular way to achieve “rationally explained” spon-
taneous vivid imagination states, including reading a newspaper, listening to
the radio, watching television, etc., while tired. Some other popular forms of
rest may be considered in terms of these mechanisms, such as sightseeing and
aesthetic and sexual experiences.

e. “Take-a-break” periodicity: some authors (Kleitman, 1969; Rossi, 1986) sug-
gest that there is approximately a 90-minute periodicity in cultural customs of
taking breaks for tea, lunch, etc. that enables occurrence of the rest phase of the
BRAC.

All the situations described above have in common sensations with spontaneous
vivid imagination activity accompanied by a relatively passive attitude of mind
and an inner acceptance of their irrationality and nonlinear nature by the person
experiencing them. The intensity and degree of extraordinariness of experiences in
these situations are commonly recognized and culturally accepted. All of them are
experienced as form of a rest. The passive state of mind seems to be an essential
psychological factor of the rest phase activity states. The protective mechanisms
lead to the DWSC. However, we can speculate that the observed data represent a
much more complicated psychophysiological phenomena which may mask obvi-
ous parameters of DWSC.

The concept of protective mechanisms is congruent with observations leading to
a hypothesis of a natural drive for the occurrence of altered states of consciousness,
(Weil, 1972), which considers different methods only as means of enabling the
expression of an innate tendency. It is compatible with an activation-synthesis
hypothesis of dream processes (Hobson and McCarley, 1977), which suggests
that the forebrain, which is automatically activated by cyclical brainstem activity,
synthesizes the dream by comparing information generated in specific brainstem
circuits with information stored in memory. Siegiel et al. (1981) found that the
specific cells in the pons (the REM sleep center) also fire in a similar way during
wakefulness. In response to these findings, Hobson and McCarley contend that
the firing is much greater in REM sleep, and in this respect is different from that
of wakefulness (see Horne, 1988). However, according to the BRAC hypothesis,
activation of the pontine mechanism may be understood as a source of an increase
of spontaneous, vivid, imagination activity during sleep as well as in wakefulness.
Spontaneous imagination activity can be considered as an ambiguous material
into which the experiencing person is projecting his own expectation (Kokoszka,
1983, 1987–88), or as an effect of unconscious mental activity. More precisely, as



Model of the Main Everyday States of Consciousness 97

was postulated by Hunt (1985), it may be the effect of exteriorization of the deep
semantic structures.

3.1.4. Empirical Data Supporting the Protective Mechanisms of the BRAC
and of the Information Metabolism

It should be noticed that the concept of the protective mechanisms of the BRAC and
information metabolism is compatible with the concepts of the ultradian healing
response and the ultradian stress syndrome by Rossi (1991). Moreover, it explains
cases when the ultradian healing response does not occur regularly in a 90-minute
rhythm and is not accompanied by the ultradian stress syndrome. This syndrome
could be considered the result of extreme and prolonged deprivation of the rest
phase of the BRAC (i.e., lack of the effective protective mechanisms).

The concept of protective mechanisms received some empirical confirmation
recently (Duchniewska and Kokoszka, 2003). In order to verify it, 30 persons (21
women and 9 men) aged between 19 and 52 (M = 29.1; SD = 10.08) answered
specially designed sets of questions three times a day (at noon, at 5 P.M., and before
sleep) over two consecutive days. All of the examined individuals reported the
situations that occurred during the day and that were accompanied by an increase
of spontaneous of imagination. Such states had in common the following situations:

� A situation in which one was staring at something while not doing anything in
particular—while traveling by different means of transportation (by bus, tram,
subway, or car), using the toilet, taking a short rest after physical effort, relaxing
in the bathtub or in the shower, lying in bed just before sleep, sunbathing, being
at the beautician or hairdresser, standing in a long queue in a shop, waiting for
somebody or something (for a bus, an important phone call, or a green light).

� A situation of stretching oneself, walking around the room with an intention of
stretching one’s legs or yawning that leads to a break in an activity that one has
been doing for quite a long time.

� A situation in which one activity has been done for a long period of time:
entering data into a computer, washing-up, cleaning the house, washing clothes,
ironing, watering flowers, brushing one’s teeth, peeling potatoes, different kinds
of exercises (aerobics, gym).

� A situation in which a large amount of new data is received: at a meeting in the
workplace; a long conversation; activities at school; reading a book, a newspaper,
a long letter; watching television; an exhibition in the museum; listening to the
radio; learning; looking at pictures or a color magazine.

� A situation of making a physical effort: a long walk, exercising in the gym,
aerobics, dancing at a party, a bicycle trip, a basketball game, or sexual activity.

� Having a meal: breakfast, dinner, supper, and small snacks at work (yogurt, a
chocolate bar, a sweet bun), smoking cigarettes, drinking coffee or tea, etc.

� A short nap.
� Drinking excessive amounts of alcohol.
� Using classical relaxation techniques.
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TABLE 5.1. Frequency of protective mechanisms of information metabolism occurrence.

Protective Frequency in all Percentage of
mechanism reports (N=573) all reports

Purposeful overstimulation 218 38
Thoughtlessness 199 34
Tiredness 111 19.4
Take-a-break-periodicity 20 3.5
Physiological manifestations 18 3.2
Intoxication 6 1
Relaxation 1 0.2

The reported situations of an increased spontaneous imagination fall into cat-
egories of the main protective mechanisms of information metabolism described
by Kokoszka (1990, 1993b). Most of them were classified as purposeful overstim-
ulation, thoughtlessness, and tiredness (see Table 5.1.)

The frequency of the protective mechanisms occurrence varied from 6 to 13
times a day (on the first day M = 9.0; SD = 1.5; on the second day M = 8;
SD = 1.65). The time span of the situations in which there was a spontaneous
increase of activity of imagination wavered from fiveminutes to three hours. A
considerable majority of them lasted from five (68%) to ten minutes (19%) (see
Table 5.2).

There were considerable differences in phenomenology between the experiences
considered by subjects as the most and the least detached from the states of interest
in the environment. Whereas only the experience of “having no thoughts” appeared
more often (p < .05) in the state of the least detached from the current matters,
many experiences were more often reported the most detached ones (see Table 5. 3).

The results indicates that states considered as mechanisms of information
metabolism were reported by all subject with a mean frequency close to the
predicted (approximately 10 cycles, presuming 15–17 hours of wakefulness a
day) according to the BRAC. Most often they were classified as purposeful over-
stimulation, thoughtlessness, and fatigue.

TABLE 5.2. Length of the protective mechanisms occurrence.

Amount of reported Percent of reported
Length experiences experience

5 minutes 356 68%
10 minutes 100 19%
15 minutes 32 6.1%
20 minutes 24 4.6%
30 minutes 8 1.5%
1 hour 2 0.4%
2 hours 1 0.2%
3 hours 1 0.2%
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TABLE 5.3. Experiences accompanying states considered by subjects as the most and the
least detached from the states of interest in the environment.

Number reports
when detachment

from reality was—
Level of

Experiences The deepest The slightest significance, p

Uncontrolled feeling of coming light filling the
mind.

3 1 0.315

Being immersed in the emotions of the highest
satisfaction,triumph, grandness, that can be
compared to over-psychological orgasm

10 1 0.006

Intellectual enlightening that is indescribable 4 3 0.703
Feeling of transcendental love and compassion

for all the living creatures
13 4 0.025

The sense of death disappears and there
follows the escalation of physical and
mental activity

3 1 0.315

Reassessment of things and intensive
experience of the value of beauty

31 7 0.000

The sense of extraordinary intellectual abilities 4 4 1.000
The sense of mission 6 3 0.311
Charismatic changes in personality 4 1 0.177
The development of unusual skills (e.g.,

telepathy, healing, etc.)
1 1 0.100

Alernations in thinking 36 25 0.122
Disturbed time sense 53 22 0.000
Loss of control 39 17 0.001
Change in emotional expression 13 4 0.025
Body image change 30 6 0.000
Perceptual distortions 17 9 0.072
Change in meaning of significance 19 7 0.015
Sense of the ineffable 20 7 0.009
Feeling of rejuvenation 24 3 0.000
Hypersuggestibility 8 3 0.126
The feeling of having no thoughts 32 51 0.017
Being immersed in pleasant, positive feelings

of happiness, joy and peacefulness, etc.
39 15 0.000

The feeling of being touched by holy strengths
of positive influence

7 4 0.358

The feeling of identification with somebody
else

15 4 0.010

The feeling of absolute peace and stillness 32 20 0.072
The feeling of sadness 24 18 0.325
The feeling of overwhelming laziness 18 23 0.407
The feeling of unity with everyone 9 5 0.276
Intellectual enlightenment—understanding

God
2 — 0.156

The feeling of sacrifice to God — — 1.000
The feeling of being somebody else 11 5 0.125
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FIGURE 5.2. An integrated model of the main everyday states of consciousness (Kokoszka,
1990–91).

3.2. An Integrated Model of the Main Everyday
States of Consciousness

The integrated model of the main everyday states of consciousness, presented in
Figure 5.2., describes and differentiates four main states of consciousness: ordinary
waking states of consciousness (OWSC), differentiated waking states of conscious-
ness (DWSC), Rapid Eye Movement (REM) sleep, and non-REM (NREM). Each
state is described along the following dimensions:

1. biological rhythms, i.e., sleep-wakefulness and the basic rest–activity cycle;
2. activity of the hypnogenic and activating physiological system;
3. brain hemispheric activity;
4. the threshold of extero- and interoceptive stimuli reception;
5. perceptual dominance from external or internal sources of stimulation;
6. activity of spontaneous or goal-oriented imagination;
7. active or passive state of mind (i.e., changing dominance of either contemplation

or action); and
8. feedback relation with the surroundings.

It is postulated that DWSC are an analog to REM sleep phenomena and coexist with
passive states of mind. This requires abandoning the perspective of coordinative
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management of the content appearing in consciousness and allowing spontaneous
imaginative activity. This dominant input from internal sources of stimulation and
modes of experience are attributed to right hemispheric activity.

DWSC is a more general notion than the “fourth state of consciousness” (Wallace
et al., 1971) or the “relaxation response” (Benson, 1975); but those studies on
meditation allow for a combination of DWSC with the trophotropic reaction (Hess,
1957). These changes seem not to be attributed to the practice of meditation, but
simply to rest (Holmes, 1984). Meditation may be understood as a procedure that
allows rest for contemporary people who are used to constant activity and who do
not accept any form of natural passivity. This point of view is congruent with the
concept of nature’s own healing 20-minute period, named the “ultradian healing
response,” as part of the BRAC manifestation (Rossi, 1991).

Non-REM sleep is considered an active state of mind, with the tendency for
activity based on stimuli from external source stimulation. However, during the
sleep state there is no strong input from external stimuli, i.e., there is a high
threshold for exteroceptive stimuli. This results in a rather dreamless sleep, or in
the occurrence of rather “static,” “thought-like” dream content as opposed to the
dominance of vivid, “narrative,” “storylike” dreams in REM sleep (see Broughton,
1982).

In ideal conditions, the change from the state of waking into sleep occurs dur-
ing the 24-hour rhythm, whereas approximately 90 minutes of the BRAC should
produce fluctuation of the OWSC and DWSC during wakefulness and non-REM
and REM sleep during a state of sleep. The rest–activity operates more regularly
during sleep than during the state of waking because the person has no control
over the content and form of experiences during sleep and cannot change natural
factors. Actually, the process described above is extremely complicated. There are
three main factors that have an influence on its complexity:

a. The environment, and the necessity to conform to its conditions with respect to
physiological and psychological needs.

b. Self-consciousness—or, more precisely, the location of the control center in the
area of self-consciousness which spans the range of the central nervous system
autonomy and gains independence from physiological conditions.

c. Originally, a natural tendency for about a 90-minute cyclicity of the BRAC
manifestations was postulated (Kokoszka, 1987–88), but even if the BRAC
hypothesis is replaced by a multi-oscillatory hypothesis, where several rhythms
are postulated—the model still seems to be useful. However, masking effects
or possible interference of 90-minute cycles with slower cycles (Lavie, 1989)
should be taken into consideration.

The model of the everyday main states of consciousness presented above (Fig. 5.2),
does not include data that supports theories claiming consciousness to be multi-
leveled. Also, it does not take into account one of the fundamental questions of
the psychology of consciousness: are altered states of consciousness regressive or
developmental? This will be the topic of the next part of this chapter.
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4. An Evolutionary Leveled Model of the Main
States of Consciousness

An integrated model considers the states of consciousness only one, horizontal
level. Given that states of consciousness differ in their developmental levels, several
vertical developmental levels should also be in included in such a model. They
should include the current level, and some regressive levels shaped in the main
stages of human development. If the hypothesis of the potential, developmental,
supralogical level is accepted, it should also be taken into consideration. Any
evolutionary approach presumes that the shape of the developmentally earlier levels
has some impact on the shape of the further levels; this is illustrated in Figure 5.3.

The regressive levels may be divided according to the theory that is accepted.
Currently, psychotherapists and counselors apply a wide range of views on stages
of development, with Freudian (including its modified versions), Kleinian, Erick-
sonian, Piagetian, and those of Bowlby and Mahler among the most popular. They
are understood only as the frame of reference for the reconstruction of individual,

FIGURE 5.3. Developmental
levels of personality.
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unrepeatable lines of personal development, and for this reason they were not aban-
doned when due to research reviewed by Stern (1985) it became clear that some
parts of them were not true. Stern, on the basis of infant research, concluded that the
infant, from the first days of life, is not in a state of autistic self-absorption, but pri-
marily experiences reality and relates to the real presence of the mother. He delin-
eated five discrete senses of self, regarded as domains, which operate together with
other coexisting senses of self. The emergent self, which is predominantly a bodily
self based on physiological needs, appears during the first two months of life. A core
sense, associated with interpersonal relatedness, appears between 2 and 6 months;
a sense of subjective self, between 7 and 9 months; a verbal, or categorical, sense,
between 15 and 18 months; and narrative one, between three and five years.

In this presentation the neo-Jacksonian view will be applied. It should be re-
membered that it includes many simplifications, but it is in a way compatible with
the traditional psychoanalytic view, which makes some further illustrative figures
more clear. The main idea of the model may be preserved when psychodynamic
and neo-Jacksonian levels of mental processes organization are replaced by other
developmental theories. It is noteworthy that the model seems to be quite compat-
ible with the levels of emotional awareness distinguished by Lane and Schwartz
(1987), who based it on the theories of Piaget and Werner. They described such
levels as (1) bodily sensations, (2) the body in action, (3) individual feelings,
(4) blends of feelings, (5) and blends of blends of feelings.

4.1. The Main Levels of Psychical Organization

According to Mazurkiewicz, four main levels of psychical organization are distin-
guished:

1. Instinctive—Subcortically instinctive mechanisms dominant until the age of
three months are the source and drive of elementary psychic activities.

2. Reflexively Conditioned—Isolated reflexively conditioned mechanisms of ex-
trafrontal organs are dominant until the third year of age.

3. Prelogical—Isolated prelogical mechanisms dominant until the sixth year of
age are intracortical processes.

4. Logical—Frontally linked mechanisms developing from about the sixth year
to maturity and dominant until the end of life are intracortical processes whose
development decisively depends on the processes of memory.

5. Hypothetical supralogical—This period was added to the stages described by
Mazurkiewicz. A possibility of is existence is admitted due to certain argu-
ments suggesting that in the human being we can find beginnings of a higher
level of psyche organization with qualitatively different features. Mystics claim
that it is governed by a type of rationality evading logical description. On this
level, a counterpart to differently labeled and described states of conscious-
ness, hyperconsciousness, or ultraconsciousness etc., dominates an intuitive
“direct cognition” by a “direct experience.” A full, discursive description of
these phenomenon, on the basis of traditional rationality, is impossible, be-
cause logical thinking is derived from a lower level. It may be speculated that
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psychic processes are global and governed by qualitatively new mechanisms.
“Enlightenment” understood as a “direct cognition” is the fundamental mech-
anism controlling behavior and experience.

It should be stressed that the fifth level is here considered as a hypothetical level.
Its description is based on numerous presentations done by supporters of the ex-
istence of supraconsciousness. The last, but not the least, important argument for
taking into account this hypothetical level is the explanatory power of such a wide
framework. The model may exist without this level, but nothing is lost when it is
considered as a possibility.

Accepting the neo-Jacksonian approach, it is postulated that different harmful
psychological and biological factors can cause a dissolution to a lower level. How-
ever, the opposite possibility is admitted, claiming that some profitable factors
may cause an evolution. For the description of the current state, the notion of the
hypothetical “Control Center (CC) (see model below)” is introduced. It moves
according to vectors of Rest–Activity and Sleep–Waking Rhythms, and also in the
vertical dimension of Evolution–Dissolution (Figure 5.4).

PRELOGICAL-SYMBOLICAL

INSTINCTIVE

NREM

REM

OWSC
DWSC

DEVELOPMENTAL -
SUPRALOGICAL LEVEL

 
WAKING

REST

ACTIVITY

USUAL LOGICAL LEVEL 

REFLEXIVELY - CONDITIONED

SLEEP
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REM

non-REM DWSC

REGRESSIVE
LEVELS

FIGURE 5.4. An evolutionary leveled model of main states of consciousness (Kokoszka
1990–91).
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TABLE 5.4. Characteristic of five main levels of psychical organization

Anatomical Basis of decision-
localization Cognition Emotion making

Subcortical Unconditioned
reflexes

Activation Instinct

Extrafrontal Conditioned reflexes Affects Imprinting
Intracortical isolated Prelogical-symbolic

thinking
Moods Attitudes

Intracorital linked Logical thinking Higher feelings Rational hierarchy of
values

Prefrontal? Global? Intuitive thinking Ecstatic feelings Enlightenment

4.1.1. Proposals of Terminological Order

The above division enables the proposal of some terminological ordering based on
developmental domination of the fundamental cognitive, emotional, and decisional
processes (see Table 5.4).

Some notions used in the Table 5.4, need further explanation. Intuitive think-
ing is understood as a hypothetically higher-than-logical form of thinking. It is
characterized by obtaining probable statements without passing particular lev-
els of analysis (Bruner, 1961); in other words, it is some kind of “direct cog-
nition.” It differs from unconscious thinking, which is based on routine and
on automatization of possessed knowledge, by going beyond the information
given.

Classification of emotions is based on Mazurkiewicz’s (1930) theory of
topographical localization and development of emotions. Particular emotions
are correlated with evolutionary structures and control mechanisms (e.g., the
basis of decision-making). They are classified according to decreasing inten-
sity and increasing duration. The capability of controlling emotions, differ-
entiating them, and modulating their intensity increases through evolutionary
levels.

4.1.2. Kinds of Accessibility of Consciousness

In this presentation consciousness is treated as an elementary phenomena, as an ex-
perience accompanying psychic phenomena. According to the model, conscious-
ness should be differently experienced and “felt” on each of the described levels,
which are determined by a specific psychical structures and organization dominat-
ing them (see Table 5.5).

From the cognitive point of view, ways of experiencing consciousness differ
depending on the number of intermediate psychical processes. On the symbolic
level, this number increases to such a degree that the ability to examine one’s own
states of consciousness (i.e., self-consciousness) rises. Such self-consciousness,
at the logical level, is applied in natural and scientific reasoning. Although it
is possible that in everyday life we utilize different experiences of conscious-
ness, scientific reasoning is based solely on rational, logical ways of feeling.
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TABLE 5.5. Ways of experiencing and accessibility of consciousness on the main levels of
psychical organization

Consciousness Ways of experiencing Ways of “feeling” - accessibility

Instinctive Unconditioned-reflexive/activating Receiving—“primary direct
experience”

Sensitive Conditioned- reflexive/affective Sensation
Symbolic-Prelogical Symbolically/mood-like Feeling
Rational-Logical Logically/sentimental Acknowledgment
Supralogical? Intuitively/ecstatic “Secondary direct experience”

It may be essentially different from other experiences because of their nature,
which cannot be described according to rules of logical thinking; and are pre-
sented mainly, outside the sciences, in artistic, symbolic, metaphoric, or para-
doxical ways. We may also suppose that in supralogical consciousness states,
numerous intermediate cognitive processes function in a qualitatively different
order, allowing the process to work at very high speed, leading to experiences
of “secondary direct consciousness” that are often described and understood as
global.

4.1.3. Toward an Integration of Contemporary Knowledge on Consciousness

The model enables us to integrate some contemporary theories of altered states
of consciousness (ASC) and sleep. It may also serve as the “language of meta-
order,” integrating different scientific approaches which focus their interest on
different levels of psychic organization. These approaches use the most appropriate
methods and create specific languages which they consider the most useful for
describing phenomena studied by them (Madsen, 1968). These languages have
more limitations when generalizations exceeding the domain of a specific approach
are made, which leads to existing terminological confusion. Table 5.6 (below)
presents some simplifications in the classification of theories however, the lists and

TABLE 5.6. Theoretical approaches focused of different levels.

Level Psychology/psychiatry ASC theory Sleep theory

Instinctive Biological psychiatry The Drive to ASC
(Weil, 1972)

Reticular (Lindsley, 1960)

Reflexively-
conditioned

Behavioral approach Relaxation response
(Benson, 1975)

Reparative (Bartley,
Chute. 1947)

Prelogical-
symbolical

Psychoanalysis Regression (Prince and
Savage, 1966)

Freudian

Logical Cognitive
psychotherapy

Cognitive (Jaynes, 1976) Problem-solving
(Cartwright, 1977)

Supralogical? Transpersonal Eastern philosophy,
transpersonal (Wilber,
Engler, Brown, 1986)

Jungian?
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FIGURE 5.5. The comprehensive evolutionary model of the main states of consciousness
(Kokoszka, 1993).

references are not complete. The table aims only to present integrative possibilities
of the approach.

It should be noticed that the transpersonal approach focuses its interest on the
hypothetical fifth level. This approach, however, does it from a different position
than experimental and cognitive psychology. Transpersonal psychology may be
understood as a philosophical, anthropological psychology based directly on a
specific philosophical conception of man. The Jungian approach is placed on the
table much more arbitrarily than other theories, and only as an example of an
approach that considers a prophetic, an “oracular,” aspect of dreams.

The evolutionary leveled model is summarized in the Figure 5.5.

4.2. Conception of Permanent Evolution and Dissolution
According to the Metabolism of Information

The metabolism of information and neo-Jacksonian theory, as hitherto presented,
are compatible. They may be integrated into one model, when—

1. The main levels of psychical evolution (according to the current version of the
information metabolism model) incorporated into neo-Jacksonian theory as
follows:
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a. biological level into Mazurkiewicz’s instinctive and reflexively conditioned
levels

b. developmental (characterological) level into Mazurkiewicz’s prelogical level
c. socio-cultural (and current) into Mazurkiewicz’s logical level.

2. Terms of dissolution (regression) and evolution are considered as general rules
of functioning for all of the functional structures of information metabolism.

I. Personality may be understood as the synergy of autonomous layered
mechanisms, where evolutionary younger structures absorb mechanisms
of previous levels which are appropriately repressed and controlled.

II. Anything phylogenetically and ontogenetically younger is less durable.
III. In the process of illness or disturbances there appear negative symptoms,

namely, the loss of complexity, less durable organization, less restriction.
To assure simplicity of strongly organized mechanisms’ the automati-
cal switch to the lower level of personality organization takes place in
the mental disorders. Positive symptoms are revealed in the liberation of
psychophysiological mechanisms appropriate for the lower developmental
levels.

According to the presented model, personality is considered as shaped by—

1. innate biological and psychophysiological structures and processes; informa-
tion coming from the environment; and autonomous psychical activity recog-
nized as will.

2. currently incoming information becoming assimilated to accommodating func-
tional structures, which can be properly or improperly shaped in the range of
the information being accepted.

A. In the case when the structure is properly shaped—
1. When it is prepared for reception of the information given (i.e., has an

intermediate structure of assimilation and accommodation which occur si-
multaneously), then a process that can be considered as a microdevelopment
occurs. This change in one structure yields new information for the other
ones, which undergo analogical processes.

2. When it is not prepared for the information given, (i.e., does not have enough
intermediate structures developed), then the process of seeking additional
information which allows reception of the information is activated—an ori-
entation reflex. Finally, depending on results of the search, the information
may be rejected or accepted properly or improperly.

B. In the case when the structure is improperly shaped—
1. When the new information is not too contradictory, it can be incorporated,

usually with some distortion needed.
2. When the new information is too contradictory, the level of anxiety ac-

companying the orientation reflex is so strong that disorganization of the
information of metabolism occurs as well as regression to a lower level, to a
more-or-less infantile level, that enables rejection of the threatening informa-
tion. It also seems possible that regression to more harmonious functioning
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may enable a correction of improper structure, as well as a situation in which
threatening information does let the individual go back to a more developed
level of functioning.

5. An Evolutionary-Psychodynamic Model of the Main
States of Consciousness

The ideas presented below were elaborated and published before I joined cognitive-
behavioral approach in 1999. In spite of the recognition of advantages of this
approach I decided to include this chapter, because, as to my opinion, the cognitive
behavioral approach has not yet managed to incorporate the issue of boundaries,
and does not pay enough attention to the problem of unconscious internal conflicts.
Moreover, most of the main ideas may be preserved when the neojacksonian
and psychodynamic stages of the development are replaced by, the respected by
cognitive approach, Piagetian states of the development. Those classifications can
be integrated and understood as compatible (see, e.g., Gordon, 2000).

5.1. Main Ideas of the Psychodynamic Approach

The hitherto developed model still has an important disadvantage—is does
not illustrate clearly intrapsychic conflicts, which can influence information
metabolism. These, however, may be quite well described by a psychodynamic
approach, i.e., “an approach to diagnosis and treatment characterized by a way
of thinking about both patient and clinician that includes unconscious conflicts,
deficits, and distortions of intrapsychic structures, and internal objects relations”
Gabbard, 1994, p. 5). Unconscious (a part of the mind which cannot be recognized
by a subject due to the action of specific defenses) and defense mechanisms are
ideas which constitute the fundamentals of the psychodynamic approach. Defense
mechanisms are understood as “patterns of feelings, thoughts, or behaviors that
are relatively involuntary and arise in response to perceptions of psychic dan-
ger. They are designed to hide or to alleviate the conflicts or stressors that give
rise to anxiety” (American Psychiatric Association, 1987, p. 393). There are a
lot of methodological difficulties in researching these phenomena. Such concepts,
however, are very helpful in understanding the psychiatric patient, which is ac-
knowledged even by authors of biologically oriented textbooks of psychiatry (e.g.,
Gelder et al., 1993).

The psychodynamic approach, like psychoanalysis, acknowledges that psychic
life originates and shapes itself in a process of transforming the real world into
so-called psychic representations, which are registered and work both on the con-
scious as well as on the unconscious level. In this way, psychic structures shape
themselves according to established, specific rules of development. The contents
which fill these structures are individual and unrepeatable as are the interactions
between the biological, psychological, and social factors. The cognitive as well as
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the psychotherapeutic process are concentrated on the individual psychic repre-
sentations mentioned beforehand, and not on so-called objective reality.

The psychodynamic approach takes into account advances in neurobiology as
well as the assumptions of investigators developing psychoanalysis based on the
present state of knowledge of the CNS (e.g., Hobson and McCarley, 1977; Harris,
1986; Horowitz, 1988; Levin, 1991; Schwartz, 1991). Psychic experiences are as
accessible for scientific investigation as any other aspect of matter and energy.
Even though the evidence is subjective, the generalizations and psychoanalytic
theories remain in the same relation to evidence derived from observation as in the
case of any other scientific theory.

Modifications of psychodynamic theory result not only from fixed investiga-
tions of the nervous system, but also from clinical experiments, based on which
observations are composed causing revisions in the psychopathological and ther-
apeutic concepts. Therefore, this theory is the result of the analysis of events, and
hypotheses are verified on the basis of their internal cohesiveness and usefulness in
psychotherapeutic practice. Psychodynamic psychotherapy is followed according
to scientific rules (accepting determinism). Hermeneutics are taken advantage of in
therapeutic dialog in order to formulate hypothesis, to understand the experiences
of the patient, as well as to understand the patient’s relationship with the therapist,
which is all verified during therapy on the basis of its usefulness.

The psychodynamic approach takes advantage of the fundamental concepts in
psychoanalysis, following those views of Freud that he recognized as the founda-
tions of his theory:

1. The existence of an unconscious psychic processes.
2. The phenomenon of repression—confining to the unconscious thoughts or emo-

tions connected with psychic processes, which are too difficult to tolerate,
3. The phenomenon of resistance, which creates difficulty in making conscious

for oneself information which has been forced into the unconscious,
4. The meaning in psychic life of an individual’s sexuality and aggression as well

as the way in which natural conflicts, which are tied to shaping a feeling of the
individual’s own sexual identity (as defined by the Oedipal complex in boys
and the Electra complex in girls) are solved.

Ernest Jones, a British psychoanalyst, a student of Freud, and an author of the
famous biography on Freud, distinguished seven main claims included in Freud’s
views on the subject of man’s psyche (1953–1957):

1. Psychic processes are not accidental, but are governed by certain laws (the
concept of determinism).

2. Emotions have certain autonomy and may be disengaged from the subject with
which they were originally bound and moved to a different sphere of the psyche.

3. Psychic processes are dynamic and they constantly strive to unload the energy
connected with them.

4. Subjects that are difficult to tolerate for the conscious mind are repressed to the
unconscious spheres of the psyche.
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5. There exist internal conflicts (intrapsychic) between certain psychic spheres.
6. Infantile psychic processes have important meaning only when they fulfill child-

hood desires. Characteristic for the period of childhood is the way of experi-
encing which influences in an essential way the psychic state of a grown person
at the time childhood desires are once again activated.

7. Psychosexual tendencies are already present in childhood. The sexuality and
aggressiveness of a grown person is conditioned by the development of im-
pulses/urges which arise at the earliest levels of psychic development.

5.1.1. The Psychology of the Ego

Essential for psychoanalysts representing the psychology of the ego, which further
developed the views of Freud, was to take into account the presence of an existence
free from the conflict of parts which are independent from sexual and aggressive de-
velopment, but develop by themselves, the so-called original autonomic functions
(Heintz Hartman): observation, intuition, understanding, thinking, competence of
language, certain motor abilities, the capability to learn, and intelligence. In un-
favorable situations, these functions of the ego may become incorporated into
psychic conflicts.

Fundamental functions of the ego, beyond the original autonomic functions,
are—

1. Maintaining contact with the surroundings by—
� the feeling of reality—sense of reality
� the appreciation of the external world—reality testing
� adapting to reality (finding the right solutions)—adaptation to reality.

2. Controlling and regulating instinctual urges/impulses.
3. Complete integration of the organization and the functioning of the ego (by,

among others, generalization, simplification, tying together, creating).

5.1.2. The Relation with the Object

One of the most essential areas developed by the successors of Freud is the theory
of the relation with the object. It is the effect of paying attention to the meaning of
real contacts with other people in the process of the shaping of the psyche (Freud
was interested most of all in external pictures found in the psyche of the individual).
This theory was to a great extent shaped by Melanie Klein. In accordance with her
concepts about childhood, a child, in the beginning does not posses a complete
picture of the mother and therefore it refers only to a part. In the development
of the child she distinguished two very essential moments, which she designated
as the “paranoid-schizoid” position and the “depressive” position. In this way,
she wrote about the differences in the self (representation of oneself) and in the
object (psychic representation of a meaningful person). This process begins in the
earliest period of the life of the child, which does not possesss the complete ability
of understanding the mother, and relates presently only to a part of the mother—the
breast, which is experienced as good when it is present and bad which it moves
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away from the child. The good breast becomes the beginning of an ideal picture,
and its absence is experienced as persecution from the side of a bad mother. In
the next stage, as the ability of the child to tolerate frustration grows, the good
and the bad breast become experienced by the child as parts of the whole mother.
Absence of the mother begins to be experienced as grief; next appears the ability
to create symbolic representations. The child begins to understand that the mother
who moved away will come back some time. In the event of an abnormal course
of this phase, fears of separation remain (fears of remaining alone).

5.1.3. The Psychology of the Self

The question of the shaping of the self is the subject of very specific interest in the
psychology of the self created by Heinz Kohut. In the processes which shape the
self, he observed that in the child idealized images about oneself arise, and these
blend into one with the object. If a suitably mature feeling of one’s identity is
not shaped, the individual will suffer as a result of pathological narcissism. The
psychology of the self recognizes in the basic principles which rule psychic life
the need to organize the psyche into a cohesive configuration with the self, as well
as establishing relations which uphold the self with other people.

5.1.4. The Basic Assumptions of the Psychodynamic Approach

The present formulation of the basic assumptions of the psychodynamic approach
was concisely formulated by Rutan (1993):

1. Psychological determinism—our actions are more or less determined, like our
way of perceiving and recognizing.
2. Unconscious processes—predetermined influences may be to a great degree
unconscious.
3. Dynamic and goal-directed behavior—a common assumption for different
schools. According to the dual-instincts theory, the behavior of a person serves
to protect the individual from perceived danger or pain, whereas, according to the
object-relation theory, the behavior of a person is directed to reach relationship
and attachment; Psychology of the self claims that the goal is to formulate and
strengthen the integrated self.
4. Epigenetic development—the unconscious life of the individual originates in
relation to interpersonal experiences remaining from before. People are uncon-
sciously forced to repeat those experiences which are connected with the majority
of conflicts and painful experience. The flaws in early development can be repaired
if they are relived and effectively re-experienced correctively in the here and now
of the transference.
5. Functions of mind are at work at any time—distinct functions (id, ego, superego)
may be in conflict with one another.

The psychodynamic approach considers the current experience and the behav-
ior of an individual from the perspective of his or her life history, i.e., the unique
history of the individual’s personality development. This approach allows one to
understand the current structure of the functioning of one’s inner world in order
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to improve well-being and social functioning. The reconstruction of this history
is based on the way the patient relates to the therapist. Moreover, the biological
(structural or psychophysiological) changes of the brain functioning may result in
alteration of the structure of the inner world, imitating the consequences of serious
psychological traumas or frustrations. Therefore, a detailed theory of psychologi-
cal development is not of crucial meaning for psychotherapeutic practice and the
controversies dealing this topic are less important for psychotherapists than for
developmental psychologists. Taking this into account, that the main aim book is
to present a model that is helpful in understanding the inner world of the indi-
vidual; developmental problems will not be considered in details. Neo-Jacksonian
theory is most compatible with the description of this process in terms of the drive
theory. In order to provide a general rationale, the classical outline of psychody-
namic stages of development according to Meissner (1985) is concisely presented
below:

An Outline of Psychodynamic Stages of Development
I. Oral Stage

Age: from birth to 12–18 months of life.
Substages:
a. sucking (domination of libidinal needs)
b. biting (expression of libidinal and aggressive drives)
Predominant developmental activities:
� centered around oral zone (mouths, lips, tongue) i.e., sucking and biting
Developmental goals:
� establishing trusting dependence on nursing person
� establishing comfortable expression and gratification of needs without ex-

cessive conflicts and ambivalence
Developmental achievements:
� development of a capacity to give and receive from others without excessive

dependency or envy
� development of a capacity to rely on others with the sense of trust, self-

reliance, and self-trust
II. Anal Stage

Age: approximately from 1 to 3 years
Predominant developmental activities:
� gaining of a voluntary control over the anal sphincter
Developmental goals:
� establishing personal autonomy and independence
� learning an appropriate control over anal sphincter (without overcontrol or

lack of control)
Developmental achievements:
� development of personal autonomy
� development of a capacity for independence and initiative without guilt
� development of a capacity for self-determining behavior without a sense of

shame or self-doubt
� development of a capacity for willing cooperation without excessive will-

fulness or sense of self-diminution or defeat.
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III. Urethral Stage
(the transitional stage between anal and phallic stage, sometimes considered
as a part of anal stage)
Age: approximately during the third or fourth year
Predominant developmental activities:
� gaining of a voluntary control over the urethral sphincter
� recognition of feature of one’s own gender (an introduction to a phallic

phase)
Developmental goals:
� reinforcement of goals from anal stage
� development of precursors of gender identity
Developmental achievements:
� development of a capacity for ambition and competitiveness without shame
� development of a capacity for experiencing a sense of pride and self-

competence derived from performance.
IV. Phallic Stage

Age: approximately from 3 to 6 years
Predominant developmental activities:
� exploration of genitals, interest in sexual issues
Developmental goals:
� integration of residues of previous stages of psychosexual development into

a predominantly genital-sexual orientation
� establishing a triangular relationship with both parents with regard to their

experiencing of dual relationships in this triangle
Developmental achievements:
� development of a sense of gender identity
� development of heterosexual orientation
� development of a capacity for relationships regarding feelings of a

partner
� internalization of norms based on identification with parental figures
� development of a capacity for curiosity without embarrassment
� development of a capacity for initiative without guilt
� development of a sense of mastery over objects and persons in the environ-

ment as well as over internal processes and impulses
V. Latency Stage

Age: from 5–6 to 11–13 years
Predominant developmental activities:
� involvement in contact with children, mainly, of the same age and of the

same gender
� involvement in social contacts outside family
Developmental goals:
� consolidation of sex-role identity and sex roles
� establishing of decisive patterns of adaptive functioning
Developmental achievements:
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� development of a sense of industry and initiative without a sense of inferi-
ority or anticipation of a failure

� development of a capacity for mastery of objects and concepts that allows
autonomous functioning

VI. Genital Stage
Age: from 11–13 years to young adulthood
Predominant developmental activities:
� centered in processes of physiological (sexual) and social maturation
� reactivation of conflicts of previous stages of development
Developmental goals:
� re-resolution of conflicts of earlier stages in context of achieving a mature

sexual and adult identity
� ultimate separation from dependence and attachment to parents
� establishing of mature, nonincestous object relations
Developmental achievements:
� development of a capacity for full and satisfying genital potency
� development of a capacity for self-integrated and consistent sense of identity
� development of a capacity for self-realization and meaningful participation

in the areas of work and love
� development of a capacity for satisfying completion of goals and values and

satisfying genital potency
The description above of the developmental stages may be understood as com-

patible with a general outline of human development by Mazurkiewicz. The in-
stinctive stage, as described by him, corresponds with the substage of sucking in
the oral phase; the reflexive conditionally level encompasses the second substage
of the oral phase, as well as the anal and urethral stages; the prelogical level corre-
sponds with the phallic stage; and the logical level is a counterpart of the latency
and the genital phases.

5.1.5. Regressive Phenomena

Psychoanalysis and a variety of psychodynamic psychotherapies promote psy-
chological changes which activate immature modes of psychical functioning. This
statement is very general and imprecise, but it may be quite obvious to persons who
experienced regression in psychoanalytic setting. Regression helps by restriction
of external stimulation and concentration of fantasies and emotion coming from
one’s own inner world. Regressive phenomena may take place in other conditions,
but they may be difficult to recognize due to other events which are accompany
them and due to lack of self-observation in those situations. There are also cultural
reasons for avoidance of regression. Nowadays there is a strong external pressure
against allowing for, even temporarily, withdrawal from active, goal-oriented ac-
tivity. In my personal opinion our way of living could be very different than it is
today. I remember well from my childhood when I spent a lot of time with my
grandparents who lived in a small village in mountains. There was no electricity,
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no television, no radio, no newspapers—only one weekly published magazine for
farmers delivered by a postman. Instead there was obedience to many traditional
customs, celebration of meals, evening meetings with folk singing, and a very ac-
tive religious life. There was a lot of passiveness. The way of living was very stable.
The local community was separated from the outside world. An airplane casually
passing the sky over the village was an unusual event. These very personal experi-
ences make me open to acceptance of the modes of experience different from those
considered currently the most typical. I mention personal memories here, because
I do not know any more convicting proof of the existence of modes of experience
other than the most common one today, focused on goal oriented activity.

Regression in psychoanalysis means “a return to a developmentally immature
level of mental functioning. It usually occurs when a phase-appropriate mental
organization is substantially disrupted. Regression is regarded as one of the mech-
anisms of defense” (Moore, Fine, 1990, p. 164).

I have to acknowledge that my knowledge about regressive states comes in
significant degree from psychotherapeutic practice. Controlled regression is eas-
ier in peaceful conditions. Regular intensive psychoanalysis with acceptance of
long-term treatment and a lack of immediate results promotes a feeling safety, di-
minishing self-control, and readiness to respond to demands of the external world.
Those processes may be found also in group analysis, especially in block training,
when group meetings occurring every several weeks often start with about half an
hour of silence. The group regresses to spend a day or two days on analysis of
revealing patterns of experiencing, thinking, and behaving shaped in earlier life.
Similar processes take place, to different degree, in everyday life. They are the most
clear when a group of people has to spend a long period of time together without
a definite goal or with a goal which does not require too much activity. It happens
during long journeys, when travelers are not involved in reading, making plans, or
conducting business via a mobile phone. The essential feature of regressive states
is recurrence of less mature modes of functioning.

The demands of everyday life limit possibilities of regressive phenomena or
even of restful passivity, in comparison with the time of my childhood in a vil-
lage, which was characterized by passivity, reconciliation, and acceptance and of
existing situation. Peasants lived, in a way, in permanent regression during this
time. It seems that, nowadays, regression takes place mainly during abreaction of
continuous stress in outbreaks of anger, when destructive, primitive modes of func-
tioning are activated. Identification of masked regressive phenomena in everyday
life may be easier if psychoanalytic observations are taken into the consideration.
According to Foulkes (1957) processes in the group-analytic group operate simul-
taneously on several levels. He outlined the main levels in the group-analytic group
(Foulkes, 1964), described below, that, however, may be found in any interpersonal
dynamic:

The Current Level—the level of everyday experiences related to outer world. The
group is experienced as representing the community or public opinion and the
conductor as an authority. According to Ashbach and Schermer (1987) it is a
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task-oriented group, which can use formal hypothesis testing to solve problems
and utilize empathy as a tool for mutual understanding. In everyday life most
interpersonal interactions are considered only on this level.

The Transference Level—the level of mature, total object relations. The group
represents the original family: the conductor is experienced as the father or
the mother, and other patients as siblings. This level was also called Oedipal
(Ashbach and Schermer 1987), due to repetition of the nuclear family pattern. In
everyday life, processes from this level may dominate interpersonal interactions
in long-lasting relations in a family and in a job. However, they are usually
considered as transferential. Usually they are a part of serious interpersonal
conflicts.

The Level of Bodily and Mental Images (Projective Level)—the level of primitive,
narcissistic “inner” object relations. “The body image is reflected and repre-
sented in the group and its members” (Foulkes, 1964, p. 115). Painful feelings
are unconsciously projected on other people. In everyday-life conditions, they
are usually beyond control and are devastating for interpersonal relations.

The Primordial Level (of Collective Unconscious Images)—the level of primordial
images (in terms of Freud) and collective unconscious (according to Jung). It
was not was not described more precisely by Foulkes, but the details of this
level were discussed by Usandivaras (1986). He argued that the primordial level
includes the inherited, genetically transmitted, phylogenetic heritage. Symbols
and myths, which appear here, correspond to archetypes. According to Ashbach
and Schermer (1987) the primordial level may be clearly observed in early stages
of group formation, especially in large groups, when the group begins to share
with some thoughts or fantasies which emerge from the collective sense of
vastness, danger, and personal insignificance. Those phenomena manifest only
in states of deep regression that take place very seldom in everyday life.

It should be stressed that the group, as well as the individual, experiences various
levels at the same time and may pass from the domination of the one process to
the domination of another level due to regressive and developmental processes.

The neo-Jacksonian concept of the qualitatively different organization of psy-
chical processes for the particular levels of development implies the existence
of some special structures creating boundaries between the levels. In accordance
with the approach they may be understood in terms of the defense mechanisms
which prevent a dissolution to the lower level. According to one of the most recog-
nized classifications of defense mechanisms (Kaplan et al., 1994) they are divided
into—

Mature: altruism, anticipation, asceticism, humor, sublimation, suppression
Neurotic: controlling, displacement, dissociation, externalization, inhibition, in-

tellectualization, isolation, rationalization, reaction formation, repression, sex-
ualization

Immature: acting out, blocking, hypochondriasis, identification, introjection,
passive-aggressive behavior, projection, regression, schizoid fantasy, somati-
zation
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Narcissistic: denial, distortion, primitive idealization, projection, projective iden-
tification, splitting.

According to the neo-Jacksonian theory, the distinguished groups of defenses
may be understood as psychological mechanisms preventing dissolution below
specified boundaries:

� the neurotic defenses defend the boundary between logical and prelogical levels;
� the immature defenses defend the boundary between prelogical and reflexively-

conditioned levels;
� the narcissistic defenses defend the boundary between reflexively conditioned

and instinctive levels.

The mature defenses may be considered as mechanisms enabling functioning
on the highest level of evolution, or as defenses protecting dissolution from the
supralogical level, if its existence is accepted. (It is noteworthy that mature mecha-
nisms are often recommended as means of mystical development (at least altruism,
asceticism, sublimation, suppression, and humor.)

Eventually a hierarchical evolutionary structure of personality employs different
mechanisms on different levels of organization, which are activated by the current
level of consciousness (a predominant level of activity) of the individual. The main
psychodynamic concepts may be illustrated when Freud’s (1933/1964) model of
“structural relations of mental personality” is incorporated into the evolutionary
leveled model.

5.2. Structural Relations of Mental Personality in Freud’s
Model of Psychical Apparatus

Freud in the last period of his life presented in The New Introductory Lectures on
Psychoanalysis a figure illustrating structural relations of mental personality, i.e.,
psychical apparatus (see Fig. 5.6 ). He distinguished three parts, or “provinces”—

Id—a reservoir of the unorganized instinctual drives
Ego—the executive organ of the psyche which controls contacts with reality and

intrapsychic processes
Superego—the representation of one’s ideals, values, social norms

and three qualities—

� unconscious
� preconscious
� perceptual conscious

Freud’s model (1933/1964) did not define consciousness in the description of a
model of psychical apparatus. According to him, “there is no need to discuss what
is to be called conscious: it is removed from all doubt” (p. 70). He considered con-
scious, preconscious, and unconscious as “the three qualities of the characteristic
of consciousness” (p. 72).
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FIGURE 5.6. Structural relations of
mental personality [Freud, 1933].
Copyright C© A.W. Freud et al. by
permission of Paterson Marsh Ltd.

Consciousness, according to Freud (1933), arises in the perceptual conscious
(pcpt-cs), which is “the sense-organ of the entire apparatus; . . . the medium for
the perception arising thence, and during its functioning the phenomenon of con-
sciousness arises in it, . . . ” (p. 75). Perceptual conscious “is receptive not only
to excitation from outside but also to those arising from the interior of the mind”
(p. 75). Perceptual conscious is a wider notion than consciousness, and is closer
to the accepted definition of consciousness, whereas Freud’s consciousness means
self-consciousness, according to proposed terminological definitions. As a result
of Freud’s inconsistency in distinguishing cognition and experience, an apparent
difference between perceptual conscious and its conception as an elementary phe-
nomenon can be seen. He respected the fact that not every perceptual content is
conscious (self-conscious); however, he limited perceptual consciousness to only
some preconscious areas. In the context of his other views, it seems obvious that
he acknowledged the unconscious experience (conscious but self-unconscious)
of man, which implies a self-unconscious perception. However, a lack of self-
consciousness of an element of perceived external stimuli and a lack of self-
consciousness of experienced emotions or drives may be considered as similar phe-
nomena. Freud would have to agree that intrapsychic reasons, which do not allow
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direct self-conscious recognition of unconscious perception, may cause a lack in
perception of the external stimuli. The presented way of thinking extends Freud’s
notion of perceptual consciousness so that it will cover the experiencing of un-
conscious perception and may be equated with the accepted understanding of con-
sciousness that finds support in the metaphor of a “sense organ,” mentioned earlier.

5.3. An Integrated Evolutionary-Psychodynamic Model
of the Main States of Consciousness

Freud’s psychic apparatus may be understood as a psychical structure where
decision-making takes place. Psychoanalysis indicates that human experiencing
and behavior is sometimes influenced by internal psychological conflicts and
personality features, and this may be conceptualized in terms of Freud’s struc-
tural model (i.e., id, ego, superego) or in terms of self and objects (i.e. pictures
of oneself and an object) or in both categories. The idea of a triplicate structure
governing psyche and the possibility of conflicts between its parts is also included
in Mazurkiewicz’s theory (i.e., three types of feelings, or later emotional disposi-
tions and two kinds of feelings) as well as in Ke↪piński’s concept (i.e., biological,
emotional, and socio-cultural levels of a system of values). Therefore, the psychic
apparatus may be incorporated into the evolutionary leveled model. It replaces the
Control Center.

The final version of the neo-Jacksonian evolutionary-psychodynamic model
unites Freud’s (1933/1964) model of “structural relations of mental personality”
(presented by an internal structure in the model shown in Fig. 5.7) with an evo-
lutionary model of the main states of consciousness (see the external structure
pictured in Fig. 5.7).

Freud’s psychic apparatus may be understood as a psychical structure where
decision-making takes place. Psychoanalysis indicates that human experiencing
and behavior is sometimes influenced by internal psychological conflicts and per-
sonality features, and this may be conceptualized in terms of Freud’s structural
model (i.e., id, ego, superego) or in terms of self and objects (i.e. pictures, of self
and an object) or in both categories. Finally, the psychic apparatus is illustrated by
a balloon-like dynamic structure, which is contractible and extendible, rooted by
instinctual (id) structures and by fixations in the wider, relatively stable structure
of personality (the external cylinder on the model), understood as psychoanalytic
character. It is possible to think of fixations as a network of bonds between the
structures of the psychic apparatus and developmental levels of the personality.

The top of the psychic apparatus represents the current position of consciousness,
which is fluctuating in horizontal and vertical developmental dimensions.

The current state of consciousness depends on—

1. Phases of biological rhythms: sleep–waking and possibly the BRAC regulat-
ing occurrence of ordinary waking states of consciousness and differentiated
waking states of consciousness as well as NREM and REM sleep.
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FIGURE 5.7. An integrated psychodynamic-evolutionary model of mental states (Kokoszka,
1997a).

2. Processing of information coming from external and internal sources of stimu-
lation.

3. Internal psychological processes in the psychical apparatus.

It should be noticed that a wide range of possible states of mind and consciousness
is also determined by the current structure of one’s personality. Some analogies
between psychoanalytic (on the left side of the figure) and neo-Jacksonian stages
(on the right side of the figure) were discussed earlier in the chapter on the main
psychodynamic ideas.

It is noteworthy that the model can be used to illustrate different personality
types according to developmental levels, as well as the position and relation among
structures of the psychical apparatus. The size and shape of this apparatus may
represent the strength of the ego. The model presented in Figure 5.7 illustrates a ma-
ture personality with harmoniously shaped components of character (personality)
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and fixations. A significant range of the psychic apparatus is conscious, and its
boundaries are clearly shaped and continuous. Ego is the largest part of the appa-
ratus. The process of maturation of the self and the objects successfully completed
means that on the logical level the self and the object are clearly differentiated
from each other and have synthesized their opposing aspects (which means that
one can experience a variety of different and adequate emotions toward oneself
and others). Also, earlier stages of self and object development are illustrated on
consecutive levels, i.e., from unit matrix on an instinctive level, through gradual
differentiation of self from object on a reflexively conditioned level, and partial
synthesis of their contradictory aspects on a prelogical level to mature structures,
described above.

The neo-Jacksonian model also can also be used to illustrate the relationship
among self-consciousness, attention, and the will (see Fig. 5.8—for the sake of
clarity, self and object are omitted).

The Central Point of Control (CPC on the model below) may be understood
as an analog to the will structure, which is the reason for being self-conscious.
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FIGURE 5.8. Cognitive-psychodynamic model of the main states of consciousness
(Kokoszka, 1997a).
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The act of self-consciousness may be compared to a stream of light that enables
reflected recognition of the external world, as well as internal experiences. The
area illuminated by this stream of light, coming from the so called “observational
ego,” represents self-conscious contents, i.e., self-consciousness. It takes place in
the field of attention, which may also be illustrated as the area illuminated by the
other stream of light coming directly from the CPC.

According to the present model, the mode of the cognition depends on the
current level of psychical activity. Eventually, some regressive altered states of
consciousness may be illustrated as states when acts of self-consciousness occur
according to the prelogical, primary processes of thinking.

It is suggested that self-consciousness that appears on the prelogical level has a
different mechanism of regulation than sleep–waking, so the model may have ap-
plication for studies on lucid dreams, in which a sleeper knows that he is dreaming
(LaBerge et al., 1981). This phenomenon may be considered as a self-conscious
dream.

The final version of the neo-Jacksonian evolutionary-psychodynamic model is
presented in Figure 5.9.
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FIGURE 5.9. Neo-jacksonian evolutionary-psychodynamic model of mental organization
(Kokoszka, 1997a).
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5.4. An Evolutionary-Psychodynamic Model
of Information Metabolism

Finally, we can consider the functioning of personality as a continuous oscil-
lation of Control Center (CC) (see the model below) according to the current
metabolism of information. Current inflow of information is a condition of life
and development, in the same way that energy is. The range of optimal stimulation
changes according to the current phase of biological rhythms (sleep–waking and
rest–activity). Microevolution and miscrodissolution of functional structures are
permanent processes, taking part in different spheres that are more-or-less mu-
tually dependent. Any disturbance of metabolism of information as well as any
disturbance of psychophysiological functioning causes the movement of the CC
to the lower, more strongly organized, automatic level, which enables correction
in functional structures and, eventually, their microdevelopment (see Figure 5.10).
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DISCRETE DEVELOPMENTAL
ALTERED STATES

OF CONSCIOUSNESS

USUAL STATES
OF CONSCIOUSSNESS

DISCRETE
REGRESSIVE STATES
OF CONSCIOUSNESS

FIGURE 5.10. Model of states of consciousness according to the permanent evolution and
dissolution of information metabolism (Kokoszka, 1993).



An Evolutionary-Psychodynamic Model of the Main States of Consciousness 125

According to the presented models we can distinguish—

I. Usual [or ‘baseline’ according to Tart (1975)] states of consciousness,
including—
a. the ordinary waking states of consciousness (OWSC)
b. altered states of consciousness, i.e.:
1. the differentiated waking states of consciousness (DWSC),
2. REM sleep,
3. non-REM sleep.

II. Discrete altered states of consciousness, defined by Tart (1975) as different
from some baseline states of consciousness. The model enables one to pose
a hypothesis distinguishing two main types of discrete altered states of con-
sciousness:
a. developmental
b. regressive

5.5. Hypothesis of Mindfulness/Hypofrontality as the Means
for the Achievement of the Higher States of Consciousness

The recent data on ASC supporting the hypofrontality hypothesis (Dietrich, 2002)
may be incorporated into the presented model as the mean that facilitates the
achievement of higher states of consciousness. I have to stress that I formulated
this hypothesis on the basis of my personal experience with meditation, yoga
breathing and long-distance running. My subjective experiences in those condi-
tions are very similar. I appreciate them very much. It was very difficult for me to
accept the hypofrontality hypothesis of ASC originally, mainly due to many ideas
and solutions of problems I involuntarily “discovered”, especially during long-
distance running. Those solutions of the problems I was consciously working
in vain when writing, came to my mind spontaneously during the ASC. There-
fore, hypothesis of hypofrontality in these conditions was apparently contradic-
tory with my experience of creative ideas during those states. The solution of this
problem is the hyperfrontality hypothesis: the overoccupation with task-oriented
cognitive activity, that requires activity of prefrontal areas of the brain, blocks
the possibility of the microdevelopment to the higher states of consciousness.
Task oriented cognitive activity should be related with activity of prefrontal areas
of the brain and differentiated from the oscillation between spontaneous (con-
templation) and goal oriented activity related with the domination of the brain
hemispheres.

Eventually, all maneuvers aiming at decreasing the task-oriented activity de-
crease culturally conditioned tendency to task oriented activity and enables
achievement of higher states of consciousness for people that are equipped with
such possibilities and provokes a risk of regression for those who are not well pre-
pared. If this arguing is accepted, the practice of mindfulness may be understood
as a gradual learning of the save leaving of task-oriented activity (hypofrontality),
that gives a chance for personal development.
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The idea of independent tendencies for oscillations between the domination of
the goal and spontaneous imagination activity related to the domination of left/right
brain activity and between hyper and hypo activity in frontal areas of the brain,
related with compulsion to the task-oriented activity/mindfulness can explain the
contradictory results of EEG and brain imaging studies on states of consciousness
described by Dietrich (2002).

5.6. Integrative Capacities of the Neo-Jacksonian Model
of the Main States of Consciousness

The neo-Jacksonian evolutionary model of the main states of consciousness con-
stitutes the wide framework for integrating data from different approaches. With
some simplification it may be recognized that psychoanalytic and psychodynamic
approaches focus on Freud’s psychical apparatus, whereas behaviorism focuses
on the interaction between personality and the external world. The cognitive ap-
proach also respects the existence of internal structures, but it does not accept
self-unconsciousness protected by defense mechanisms. Neuroscience considers
only this part of the model, which is supported by unequivocal experimental data.

The neo-Jacksonian, evolutionary approach, following Jackson’s ideas, aspires
to be a domain of neuroscience; however, the model presented may be, for the
time being, compared to the early stage of Mendelejew’s periodic table, when the
occurrence of many elements was only predicted. Similarly, many elements from
the evolutionary-psychodynamic model of the main states of consciousness need
further empirical verification.

6. The Model of States of Consciousness in the Main
Psychopathological Conditions

6.1. Contemporary Approaches in Clinical Psychopathology

General psychopathology is a discipline which, in the last two decades, has been
disappearing from the mainstream of contemporary psychiatry and becomes more
and more divided into an increasing number of schools. They, moreover, develop
in isolation from each other. Within these schools new theories are being created
and formulated, not seldom in hermetic languages. Communication between the
respective orientations is becoming more and more difficult. New associations
and schools are created. They publish journals and books directed mainly at their
adherents. The need to integrate these varieties of approaches is often declared,
but in there has been no significant progress in this field.

A surprising fact is the relatively weak influence of these schools’ achievements
on both the clinical practice as well as on the official systems of classification
of mental diseases, the International Classification of Diseases [ICD-10] (1992)
and the Diagnostic and Statistical Manual of Mental Disorders [DSM-IV] of the
American Psychiatric Association (1994). The psychopathology proposed by these
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classifications gradually decreases the use of general traditional diagnostic cate-
gories such as psychosis and neurosis. Numerous new diagnostic categories are
introduced. Meanwhile, in clinical practice psychiatrists continue to use traditional
psychopathological terms. However, in research there exists a requirement of us-
ing an official statistical classification. In effect, psychiatric clinical practice and
research are developing on two different paths. Clinical experience is handed down
by way of personal communication which takes place between the student and the
teacher.

At the same time there is an increasing difference between the way of thinking
of psychiatrists and psychotherapists, who largely are not physicians but psychol-
ogists, pedagogues, and social-workers. The teaching of psychotherapy is mainly
localized outside of academic centers in private institutes. Psychotherapy develops
through the proliferation of new schools rather than through the accumulation of
knowledge. An improvement in the communication between psychiatrists and psy-
chotherapists requires a meta-concept of psychopathology, accepted for both sides.

In clinical psychopathology three major approaches are distinguished (Gelder
et al., 1993):

1. phenomenological—which concentrates on the description of observation of
mental disorders in a way leading to the minimalization of the accepted theoretical
premises (the philosophy of science indicates that the postulate of the atheoreti-
cal phenomenological description is impossible to realize (Amsterdamski, 1975,
1983). Phenomenology by its very nature describes the manifestation of analyzed
phenomenon and it does not concern itself with seeking cause-and-effect relation-
ships.
2. psychodynamic—the starting point is the experience of the individual patient
and his/her behaviors, which are understood in terms of postulated unconscious
mechanisms whose existence is accepted on the basis of experience gleaned from
therapeutic practice.
3. experimental—concentrates on the gathering of data determined on the basis
of research conducted in accordance with the currently accepted methods in the
natural sciences.

In psychiatric practice, the clinician uses different approaches to psychopathol-
ogy. In the initial diagnosis the recognition of psychopathological symptoms has
a fundamental meaning (phenomenological psychopathology). Further diagnostic
steps are based on the application of experimentally proved knowledge (exper-
imental psychopathology). Unfortunately, the causes and mechanism of the de-
velopment of most psychiatric illnesses remain mostly unknown. An establishing
of a therapeutic alliance with the patient and the application of even the most
basic psychotherapeutic interventions requires that one accepts some concept of
understanding the experiences of the patient. Psychiatrists have currently at their
disposal a variety of psychotherapeutic concepts (the most popular of them are the
psychodynamic, behavioral, cognitive, systemic approaches). However, apart from
the psychodynamic approach, none of these orientations, has so far formulated a
precise psychopathology.



128 5. Models of the States of Consciousness and Information Metabolism

The neo-Jacksonian concept as presented on the basis of the views of
Mazurkiewicz and summarized in the previous chapter form the basis of the
meta-theory which integrates the approaches to psychopathology described above.
In the following chapter, with the help of the neo-Jacksonian evolutionary-
psychodynamic model, an attempt will be made to explain the major categories
of psychopathology, i.e., psychotic disorders (schizophreniform disorder), mood
(affective) disorders, and the neurotic disorders. The use of these traditional di-
agnostic categories was chosen not only due to the fact that they continue to be
useful in clinical practice, but also due to the fact that despite the declarations of
the authors of the ICD-10 they are, de facto, still indirectly present there. This
classification consists of categories distinguished due to various criteria:

I. Etiological:
� organic, including symptomatic, mental disorders
� mental and behavioral disorders due to psychoactive substance use

II. The onset of the illness:
� disorders of psychological development
� behavioral and emotional disorders with the onset usually occurring in child-

hood and adolescence
III. The psychopathological picture:

� schizophrenia, schizotypal, and delusional disorders (including acute and
transient psychotic disorders)

� mood (affective) disorders
� neurotic, stress-related, and the somatoform disorders
� behavioral syndromes associated with physiological disturbances and phys-

ical factors
� disorders of adult personality and behavior
� mental retardation

After a detailed analysis of the classification one may notice that the categories
from group III have their counterparts in groups I and II. Moreover, the “behavioral
syndromes” include eating disorders; nonorganic sleep disorders; sexual dysfunc-
tion, not caused by organic disorder or disease; mental and behavioral disorders
associated with the puerperium, not elsewhere classified; psychological and be-
havioral factors associated with disorders or diseases classified elsewhere; abuse of
non-dependence-producing substances. These disorders include traditionally un-
derstood neuroses. On the other hand, the “schizophrenia” category includes also
the “acute and transient psychotic disorders” and “other nonorganic psychotic dis-
orders.” Even this brief review of the ICD-10 indicates that the desire to eliminate
psychotic and neurotic notions is currently bound to be unsuccessful. The extended,
multifactorial, and difficult-to-apply (practically speaking) term “schizophrenia,
schizotypal, and delusional disorders” is an expression of the aim to eliminate the
concept of “schizophreniform psychosis,” which with all probability will continue
to be used in clinical practice.

Neo-Jacksonian psychopathology (Ey, 1962) indicates the importance of dif-
ferentiating personality disorders (pathology of the personality according to Ey)
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from the acute psychopathological syndromes (acute psychoses—pathology of
consciousness according to Ey). Similar differentiations are accepted by Ameri-
can psychiatrists in the DSM-III and following versions in which the diagnosis
of personality disorders is carried out independently of the diagnosis of the clin-
ical syndromes. From a historical perspective, it ought to be mentioned that Ey
included acute psychoses (manic-depressive attacks, acute delirious and halluci-
natory states, oneiroid states, confusional-oneiric psychoses) in the pathology of
consciousness. In the pathology of personality were included chronic psychoses
and neuroses (character disorders, neuroses, chronic delusions, schizophrenia, and
dementia). In the following we will accept the general differentiation between the
personality features from syndromes of psychopathological symptoms.

6.2. Personality: Its Features and Disorders

6.2.1. Personality

Personality is understood as a set of relatively stable characteristics of one’s own
patterns of behaving and experiencing of oneself, of other people and of the en-
vironment. Personality is expressed by the tendencies to repeat certain patterns of
adapting to the outside situations (adaptive mechanism—coping mechanism) as
well as mechanisms of reducing threatening emotions and drive impulses (defense
mechanisms). Personality is formed as a result of interaction between genetic and
environmental factors (biological, psychological, and social) as well as the one’s
own activities. Personality characteristics are relatively permanent and are shaped
and recorded in the CNS, mainly during early stages of development. However,
it is worth remembering that changes in the structure of the CNS (structural or
functional) which occur in later life may cause changes in the personality similar
to those disturbances formed in early childhood. The neo-Jacksonian evolutionary
model of mental organization presented at the end of the previous chapter (Fig. 5.9)
represents a theoretical model of the ideal personality. In reality each individual
has a personality formed in a specific way which results from the unique genetic
endowment and the unique life history of that individual. Personality disorders are
diagnosed when the intensity and inflexibility of certain traits is so severe that they
cause either significant impairment in adaptive functioning or subjective distress
(frequent or chronic neurotic reactions).

6.2.2. Personality Disorders

The possibility of applying the neo-Jacksonian model to the description the psy-
chopathology of personality types and disorders will be illustrated in an example
of the model of immature personality and later on in an example of a model of
neurotic (phallic character) personality. The model presented in the previous sec-
tion illustrates the ideal psychic structures of the well-formed personality and acts
as a reference point for the immature personality.

In the mature personality the widest is the logical level, which in agreement
with psychoanalytic terminology, is developed in the genital phase. The immature
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FIGURE 5.11. Psychodynamic-evolutionary model of immature personality (Kokoszka,
1997a).

personality (Fig. 5.11), however, is characterized by a distinct presence of elements
of personality formed in the oral phase. This illustrates a considerably wide in-
stinctual level and a narrow logical one. Such a formation is dependent on the way
that fixations are located (which illustrates the amount of psychic energy allotted
to particular elements of character). The larger part of the psychic apparatus of the
immature personality is unconscious (self-unconscious). In consequence, in the
psychic apparatus of the narcissistic personality a relatively large amount of space
is taken up by the id, and a small amount of space is devoted to the ego (weak
ego) and the super-ego (which is not fully formed). The self (the representations of
oneself) and the object (the representation of the significant person) are not fully
differentiated, with the self being more developed than the object. This illustrates
the narcissistic experience of other people without regard for their needs and feel-
ings. Such individuals do not consider what consequences their behavior will have
for others (in particular what will be the significance of such behavior and what
feelings and emotions will be engendered in the other person). In addition the
experiencing of oneself and others is accompanied by extreme emotions—either
idealization or devaluation. Narcissistic individuals have difficulty with experienc-
ing moderate feelings and with formulating relative assessments. Metaphorically,
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one may say that everything for them is either black or white. In the model of nar-
cissistic personality all the notions of self and object are black and white, which
illustrates lack of synthesis of their contradictory aspects during development. On
the other hand, in the model of mature personality, only the anal parts are black
and white, and in the later stages, the area of gray parts increases, illustrating
synthesized contradictory aspects. The boundary of psychic apparatus in narcis-
sistic personality is marked, at the level of instincts, with a broken line, indicating
weakness and susceptibility to psychotic decompensation in the case of severe
regression.

6.2.3. Neurotic Personality

In the neurotic personality (Fig. 5.12) the widest level is the prelogical-symbolic
one which in accordance with psychoanalytic terminology develops in the phal-
lic phase. It expresses itself in the tendency to act in accordance with subject
cognitive-emotional complexes which were developed during this stage and have
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FIGURE 5.12. Psychodynamic-evolutionary model of neurotic personality (Kokoszka,
1997a).
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a symbolic meaning. In the psychic apparatus of the neurotic personality the ego
dominates over the id and super-ego, though this is not so clear as in the mature
personality (ego is considerably stronger than in the narcissistic personality). Self
and object are not jet fully differentiated. This is illustrated by the difficulty of
independent decision-making which is so characteristic for the neurotic person-
ality. Such a person behaves to a large degree in accordance with his or her own
opinion about preferences of his/her significant person (usually, mother or father).
Such an individual acts in agreement with these fantasies or in disagreement with
them (it is significant that the fantasies about the parental opinion form a reference
point for decisions which are consequences of currently experienced positive or
negative feelings toward the parents). The self and the object bear the signs of
extreme contradictory feelings (black and white on the drawing), though a signifi-
cant range of the contradictory emotions has been synthesized (the gray area). In a
comparison with the mature personality a significant area of the psychic apparatus
is unconscious.

Other types of personality and personality disorders may be presented on the
described model in an analogous way. However, the goals of this presentation are
limited only to the presentation of the model and for this reason other personality
disorders will not be discussed here.

6.3. Acute Mental Disorders

6.3.1. Acute Symptoms

Acute neurotic or psychotic symptoms may appear in any individual, irrespec-
tive of the type personality, as a result of influence of noxious agents or very
strong stressors, which cause mental disturbances and eventually dissolution to
a level at which it is possible to assess the relative balance using the so-called
positive symptoms. The type of personality does, however, have an influence on
the threshold of decompensation, as well as its course and the way it is experi-
enced. For example, the ingestion of LSD may cause transient, pleasant altered
states of consciousness, unpleasant, “bad trips”, intrusive, recurrent flashbacks,
long-lasting anxiety, depressive or psychotic reactions. Intensity and length of
symptoms caused by LSD depend not only on the intake dosage, but also on
psychological factors, including personality features, level of intelligence and of
education as well as on one’s own expected experiences (Hoffer, Osmond, 1967;
Grinspoon, Bakalar, 1985). Similarly, research on occurrence of the so-called al-
tered states of consciousness indicates that most people undergo at some point
in their lifetime some experiences of not fully explained character which in their
descriptions are reminiscent of psychotic symptoms. These, however, are not in-
volved in a process of mental disorder (Kokoszka, 1992–93b,c, 1999–2000, 2000a).
According to the psychodynamic approach, altered states of consciousness are in-
terpreted as transient states of regression (dissolution). However, a possibility
of transient evolutionary higher states of consciousness may be taken into the
consideration.
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6.3.2. Neurotic Symptoms

In agreement with neo-Jacksonian theory, we can understand neurotic symptoms
as states of a relatively shallow intra-level dissolution. According to Mazurkiewicz
(1958, p. 336, 337) every psychological trauma “awakens a state of activation which
destroys the current order in the connected system of tendencies and cognitive-
affective attitudes of an individual.” Anxiety, tension, agitation, irritability, dis-
turbance of concentration, and other neurotic symptoms may be understood as
positive symptoms, which are “liberated and over active because of the lack of a
superior restraining mechanism,” while the negative symptom is the loss of the har-
mony present till that time in the feedback system of cognitive-emotional forces.
Dissolution may reach a boundary with the prelogical level. In neurotic disorders
there appear individual symptoms resembling typical characteristics for the prelog-
ical level, but they do not dominate overall activity. For example, persistent doubts
that the neurotic symptoms are in fact the symptoms of a severe physical illness,
in spite of positive results of many medical consultations, may resemble prelogi-
cal symptoms, though the critical faculties appear to be largely intact as does the
relative social functioning of the individual. From the historical perspective one
needs to remember that Mazurkiewicz was not closely acquainted with the concept
of defense mechanisms which were described by Anna Freud (1946) in a book
published a year before his death. The concept of defense mechanisms is congru-
ent with the notion of “some kind of superior restraining mechanism” postulated
by Mazurkiewicz. According to psychoanalysis this mechanism is repression as
well as other defense mechanisms which hold dangerous conflicts, anxieties, and
painful emotions beyond the conscious level (in the self-unconscious). Neurotic
symptoms appear when the activity of the defense mechanisms (repression) is in
some way inefficient. The neurotic symptom is in itself a mechanism, a of way of
keeping this threatening material out of the consciousness.

Three main types of factors precipitating occurrence of neurotic symptoms are
listed below (Campbell, 1996):

1. An increase in the warded-off drive (an instinctual energy). It may be—
a. absolute—due to physiological reasons, e.g., during puberty when the sexual

need is intensified due to the maturation of the gonads, or
b. relative—a transient intensification—
� in the case of exposure to temptation (when there is an opportunity to reduce

the sexual or aggressive drive).
� due to the blocking of an activity, which hitherto had been able to gratify the

instinctual drives either by intercourse or some other more sublimated way
(e.g., by way of creativity)

� due to the blocking of any activity that has supplanted instinctual satisfaction.
2. A decrease in the warding-off forces, i.e., a weakening of forces which keep

threatening content outside of consciousness. One may observe this in situations
such as—
� fatigue
� intoxication, metabolic imbalance due to somatic illness
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� a partial strengthening of ego, which results in false confidence, may allow
some of its censorial activities to lapse, e.g., neurotic symptoms appearing
after one has achieved an important success.

3. An increase in warding-off forces takes place in situations of increased
anxiety or guilt feelings, when any means of support or reassurance are
lost, and, finally, a reactive increase is ordinarily seen after any temporary
diminution.

From the point of view of the neo-Jacksonian theory the above-described fac-
tors cause an intralevel dissolution to the boundary between the logical level and
the prelogical level (the socio-cultural layer and the emotional layer of values,
according to Ke↪piński) as well as the weakening of the boundary between them.
In terms of psychodynamic theory it is the weakening of repression. This causes
“the renting forth from the lower level” of particular prelogical mechanisms in
the form of symptoms which strengthen the repression and allow for continued
functioning on a logical level. In accordance with psychodynamic approach, pre-
dominating defense mechanisms, as well as the type of neurotic symptoms of
an individual displays, depend on the structure of his/her personality (fixation
on certain characteristics of the personality), earlier internal conflicts, as well as
specific life events and situations which shaped the type of reaction in traumatic
situations.

The model in Figure 5.13 illustrates the occurrence of neurotic symptoms in a
mature personality. They display the clinical course of a neurotic reaction which
ends in spontaneous recovery, when the factors which cause it have been inactivated
or after the mechanisms which help to adapt to this situation have been strength-
ened. The intralevel dissolution is marked by the lowering of the actual state of
consciousness to the boundary of the prelogical level and the neurotic symptoms
are marked as the small pieces which complete the broken line of repression. It is
necessary to comment that neurotic symptoms understood in this way may be seen
in individuals with different personality structures. However, the neurotic process
(neurosis in the strict sense) occurs when there exist strongly developed conflicts
and traumas in the prelogical level of personality which takes up proportionally
more room than the logical level which in the case of dissolutions causes the log-
ical activity to be significantly weakened so that the possibility of spontaneous
remission is restricted (Fig. 5.14).

6.3.3. Psychotic Symptoms

The term psychosis continues to be used in clinical psychiatry to describe the
syndrome of some or all from the following characteristics (Campbell, 1996):

1. A high level of severity and intensity of symptoms which cause significant
disturbances in functioning in the most important areas of life. It needs to be
noted that in the state of psychosis certain spheres of the psyche may function
well. However, the appearance of the psychotic symptoms is disruptive for
interpersonal and social functioning.
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FIGURE 5.13. Psychodynamic-evolutionary model of neurotic symptoms (Kokoszka,
1997a).

2. A high degree of withdrawal from contacts with other people and the outside
world. External reality ceases to be meaningful or is perceived in a distorted way.

3. Emotions are experienced in a significantly more intense and qualitatively
different manner from the normal without an intellectual distance from one’s
own experience.

4. Disturbance of intellectual functions, as in thought disorder (e.g., delusions) and
misperception (hallucinations). Hallucinations depend on the deep conviction
about the perception of objects which in reality do not exist. Delusions are
thought disturbances. After Bleuler (1937), we may describe them as patho-
logical reasoning which was formed not from the random dysfunction of logic
but from the internal need caused by the delusion. Thus, delusions always have
a determined direction in accordance with the patient’s affect and are in most
cases not accessible for correction by new experiences and learning as long as
the state which causes them lasts. Delusions, moreover, find their expression
in activity and desires congruent with the person who experiences them.

5. Regression, i.e., a partial or total return to earlier patterns of adaptation, i.e., to
a way of experiencing and behaving which are typical for earlier developmental
stages.
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In order to understand what a person in psychosis experiences one first of all
needs to consider the fact that our own way of experiencing ourselves, others, and
the world in which we live is to a large degree subjective and not repeatable, i.e.,
unique. Some people may have a significantly different way of experiencing.

Experiencing in psychosis is characterized by (Kernberg, 1985)—

1. Identity disorganization, i.e., self-representations and object representations are
poorly delimited, or else there is delusional identity.

2. Disturbances in reality testing—a lowering of the ability to—
� differentiate oneself from others,
� differentiate the stimuli coming from one’s own mind from those coming

from the outside,
� evaluate realistically one’s own affect, behavior, and thought content in terms

of ordinary social norms.
It is worth noting that according to the presented model the disturbances of
identity integration concern the self and the object, whereas the disturbances of
the reality testing concern contact with the outside world and with other people.

3. Predominance of primitive defensive operations, i.e., splitting, primitive ideal-
ization, protective identification, denial, omnipotence, and devaluation. These
protect patients from disintegration and self–object merging.
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Although this may seem surprising, one needs to remember that psychotic symp-
toms bring certain order into the world of the patient by reducing psychotic anxiety.
This order is pathological but it is “more beneficial” than the great anxiety which is
connected with the chaotic experiences in the period before the appearance of hal-
lucinations and delusions which serve a defensive function similar to the neurotic
symptoms.

Traditional clinical psychopathology differentiates psychoses:

Exogenous—caused by somatic illness, or intoxication, etc.
Reactive—caused by a strong psychological trauma
Endogenous—this concept describes a group of psychosis of undefined etiology.

Traditionally these included schizophrenic psychoses and some forms of affec-
tive illness (depression and mania).

Results of research suggest the biological causes of endogenous illnesses (ge-
netic factors, discrete changes in the CNS observed by CT, MRI, PET, SPECT).
From the theoretical point of view, such data raises questions about the differenti-
ation between the exogenous and endogenous psychoses, as both are understood
as the manifestation of disturbances of the CNS. However, in clinical practice the
therapeutic procedure in exogenous and endogenous psychoses (terms are no that
longer used in ICD-10 and DSM-IV) differs considerably. For this reason it is nec-
essary to differentiate between them. Resignation from the concepts exogenous
and endogenous psychoses in ICD-10 requires that they be replaced in the differ-
ential diagnosis by specific units of disorder. According to the ICD-10 one ought
to speak about differentiation of “organic, including symptomatic, mental disor-
ders” from “schizophrenia, schizotypal, and delusional disorders” and from some
types of “mood [affective] disorders.” It seems that in clinical practice the use of
traditional psychopathology should be justified especially in the initial diagnosis.

The neo-Jacksonian model presents psychosis as a dissolution of psychic
processes to the prelogical or lower levels of organization. The psychosis is
characterized by the lost functions specific for the higher levels (negative symp-
toms) and from activation of psychic structures from the level of dissolution
(positive symptoms). However, the loss of higher functions is never total. Its range
depends on the structure of the personality. When the higher levels are better formed
(i.e., strong ego), more functions are able to be effective. Figure 5.15 illustrates the
appearance of symptoms in the form of prelogical (psychotic) defense mechanisms
in a mature personality. Figure 5.16 illustrates the same in an immature personal-
ity. The broken line of the psychic apparatus illustrates the disturbance of reality
testing, while the disturbance of identity integration is pictured as an achievement
by the current state of consciousness of a level of blurred boundary between the
“self” and “object,” which is marked by the dark color in the lower part, common
to them all. The described model illustrates differences between the transient psy-
chotic symptoms (Fig. 5.15), which appear without further disturbances of reality
testing, and the psychotic process involving such disturbances (Fig. 5.16). These
two significantly different states sometimes are not distinguished. For example,
there are disagreements between psychoanalysts who use the concept of psychosis



138 5. Models of the States of Consciousness and Information Metabolism

ID

E
G

O

consciousness

preconscious

unconscious

repressed

LEVEL/PHASES

LOGICAL
(GENITAL)

PRELOGICAL 
SYMBOLIC
(PHALLIC)

REFLEXIVELY
CONDITIONED

(ANAL) 

INSTINCTIVE
(ORAL)

STATES OF CONSCIOUSNESS

SUPRALOGICAL ?

FIGURE 5.15. Psychodynamic-evolutionary model of psychotic symptoms in mature per-
sonality (Kokoszka, 1997a)

when they diagnose in their patients the signs of prelogical mechanisms and the
psychiatrists who use this concept to describe the states which cause a disturbances
in reality testing.

The exogenous, endogenous, and reactive psychoses differ from each other
with regard to etiological factors which modify their psychopathological picture.
Mazurkiewicz considered the speed of the dissolution process as a factor causing
greater chaos and vividness of positive symptoms in exogenous and reactive psy-
choses rather than slow dissolutions in schizophrenia, which allow for a gradual
transformation of the ways of experiencing.

6.3.4. Symptoms of Affective Disorders

The significant influence of biological factors on the occurrence of affective dis-
orders is well documented. There exist several well-formulated theories of patho-
genesis of this illness: however, none of them has been unequivocally proven
(Pużyński, 2002). It is interesting that similar views were expressed about 50 years
earlier by Mazurkiewicz, who explained bipolar psychosis (manic-depressive ill-
ness) as an illness caused by biological factors in which external factors play a small
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FIGURE 5.16. Psychodynamic-evolutionary model of psychotic symptoms in immature per-
sonality (Kokoszka, 1997a).

part. Manic and depressive states he understood as “an occurrence of a undefined
genetic-familial deficit of subcortical-instinctive mechanism” which is responsi-
ble for the syntonic drive. The affective disorders may be considered in terms
of subcortical-instinctive disturbances, whereas cortical (psychical) disturbances
cause dissolution in neurotic disorders and schizophrenic psychoses. Research did
not find any specific personality features of the premorbid personality in affec-
tive disorders. Symptoms of depression, in certain circumstances, may occur in
every person independent of the personality characteristics. The independence of
mechanisms of affective disorders from the personality structure is suggested by
the results of research which indicate that people suffering affective disorders use
defense mechanisms similar to healthy people (Bond et al., 1986). In the neo-
Jacksonian model the manic and depressive states may be illustrated by the size of
the psychic apparatus which expresses the mood and the psychic energy. In severe
depression (Fig. 5.17), due to the lowering of energy there may appear a dissolu-
tion to the prelogical level; on the other hand, in mania (Fig. 5.18) the “excess of
energy may lead to a breakdown of the external structure of the psychic apparatus.”
This is illustrated by the appearance of the disturbances of reality testing in the
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FIGURE 5.17. Psychodynamic-evolutionary model of depressive mood (Kokoszka, 1997a).

severe manic state. “The breakdown of the wall of the psychic apparatus” occurs
in the most strongly fixated parts.

7. Cognitive Extensions of the Model of States of
Consciousness to the Main Psychopathological Conditions

The presented model, like the psychodynamic models, describes the general or-
ganization of a mental process; i.e., the detailed description is missing. It is not
so important in the psychodynamic approach, which expects the specific reap-
pearance of each individual pathological defense, object relation, and traumatic
experience in transference during therapy. However, the model may be easily
supplemented with multifold descriptions of schemas characteristic for specific
pathological conditions.

According to the information metabolism model, the mental functional struc-
tures or schemas should be differentiated into two interrelated, but essentially
distinct, groups related mainly to—
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FIGURE 5.18. Psychodynamic-evolutionary model of manic mood (Kokoszka, 1997a).

I. decision-making, in analogy to the central control center (nucleus)—their
pathology is related to clinical disorders (Axis I in DSM);

II. mode of transmission, selection, and transformation of information—their
pathology is related to the personality disorders (Axis II in DSM).

It is congruent with this hypothesis that severe personality disorders will distort
the incoming information in such a strong and permanent way that that they will
have a meaningful and persistent impact on the processes of decisionsmaking.

7.1. Outline of Rationale for the Diagnosis of Cognitive
Structures in Clinical Disorders

7.1.1. Diagnosis of Clinical Disorders

The general framework for a cognitive description of the main psychopatholog-
ical conditions was proposed by Alford and Beck (1997). According to them,
“psychopathology results from maladaptive meaning constructed regarding the



142 5. Models of the States of Consciousness and Information Metabolism

TABLE 5.7. The Cognitive Triad—The Main Schemas Dealing with the Experiencing of
the Self, the Environmental Context, and the Future in the Main Psychopathological
Conditions (modification and extension of views of Alford and Beck, 1997)

Enviromental context
Cognitive triad Self (view on self) (experience) Future (goals)

Depressive disorders Powerless Unmanageable Hopeless
Manic disorders Omnipotent Easy Overoptimistic
Neurotic disorders Inadequate due to Dangerous Uncertain

deficient resources
Psychotic disorders Mistreated/abused by others Unfair and opposed to Threatening

one’s interests

self, the environmental context (experience), and the future (goals),” i.e., the cog-
nitive triad. It may be considered as the first step in the diagnosis, which can
differentiate the main types of disorders (see Table 5.7):

� mood disorders (depressive and manic),
� neurotic disorders (anxiety, somatoform, dissociative, and others),
� psychotic disorders.

Further steps in diagnosis require a differential diagnosis among types of affective,
neurotic (anxiety, somatoform, dissociative, and others), and psychotic disorders;
then protocols for the specific disorders, e.g., panic, obsessive-compulsive, etc.,
are followed

7.1.2. Diagnosis of Personality and Personality Disorders

Following the proposed approach, a new diagnostic schema should be elaborated
for the personality disorders assessment. However, some of the existing concepts of
schema in these conditions (e.g., cognitive personal organization [Guidano, 1987],
early maladaptive schema [Young, 1994]) need to be reorganized into schema
related to—

� the modality of information processing, i.e., modes of transmission, selection,
and transformation of percepted stimuli.

� the consequences of the distortions in this processing with regard to the process
of decision-making, i.e., the perception of self, environmental context, and the
future.

Unfortunately, there is no concept fully compatible with this distinction. The con-
cept of early maladaptive schemas (Young, 1994), related to domains of autonomy,
connectedness, worthiness, and with limits and standards deals with the results of
inappropriate processing rather than with distortions in this process.



6
Applications and Extensions
of the Models

Preface

This chapter includes models that are derivates of those hitherto presented. They
have been modified or extended and applied to describe particular conditions. The
general outline for the theory of states of consciousness in relaxation is presented
(Kokoszka, 1992, 1994) as well as models of values experiencing (Kokoszka,
1991–1992). The information metabolism model is applied to illustrate interper-
sonal contact and as a rationale for a multiaxial diagnostic system for psycho-
therapy.

1. A Rationale for a General Theory of Relaxation

1.1. Introduction

Relaxation is an important element of many psychological processes. It is applied
by psychotherapists using different psychotherapeutic approaches and in counsel-
ing and stress management. However, in spite of the fact that relaxation techniques
are commonly employed, altered states of consciousness in relaxation, as such, are
hardly studied in psychology. What exists are mainly descriptions of techniques and
changes in psychophysiological parameters during relaxation. “Relaxation tech-
niques are based on an assumption concerning reciprocal connections between
three factors: psychic tension, functional state of the vegetative nervous system
and the muscle tension. As the tonus of the skeletal muscles may be voluntarily
changed, it enables an application of muscle relaxation for the achievement of
psychic relaxation as well as for an influence on the functions of organs controlled
by the vegetative nervous system” (Kratochvil, 1978, p. 253).

The notion of relaxation is used fairly arbitrarily. It usually denotes implicit
unspecified states of psychophysical easing of tension or resting. Analysis of dic-
tionary definitions of relaxation (Aleksandrowicz, 1973, p. 6) is not very helpful
and leads to unequivocal definition of the state of relaxation as “psychophysical
loosening, i.e., the elimination of muscular tension with simultaneous, conscious
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decreasing of thinking activity” (p. 6). Analysis of the literature leads to the conclu-
sion that “relaxation is usually defined by what it is not—the absence of tension”
(Zahourek, 1988, p. 7).

The best-developed theories of relaxation (Jacobson, 1970; Benson, 1975;
Davidson and Schwartz, 1976) concentrate on its physiological mechanisms and
do not pay enough attention to states of consciousness occurring during relaxation.
On the other hand, researchers studying altered states of consciousness are not in-
terested in the whole range of states of consciousness in relaxation, but only in the
most altered. Relaxation is generally regarded as the state commonly experienced
and close to normal. In consequence, there is a variety of data on deeply altered
states of consciousness in meditation, but very little about those which show slight
alteration. Moreover, there is no commonly accepted general theory of relaxation,
enabling at least an integration of existing data about relaxation and states of con-
sciousness in relaxation. In the following sections, the model of everyday states of
consciousness along with the concept of protective mechanisms of the BRAC and
the evolutionary multilevel model are applied to construction of the rationale for a
general theory of relaxation (Kokoszka, 1992, 1994) that is considered a model of
states of consciousness achieved through different relaxation techniques (Payne,
1995).

1.2. Relaxation as a Cultural Protective Mechanism
of the BRAC and Information Metabolism

The metabolism of information model enables reconsideration of some popular
forms of resting as a protective mechanism enabling the maintenance of an optimal
range of stimulation as well as the occurrence of phenomena associated with the
rest phase of the BRAC.

Relaxation can be considered as a culturally accepted mechanism of decrease
of input of external stimulation and increase of spontaneous imagination activity,
along with other such mechanisms such as (Kokoszka, 1990, 1993b)—

1. Application of exogenous agents like alcohol, drugs nicotine and caffeine.
2. Application of endogenous agents by means of physical fatigue.
3. Purposeful overstimulation leading to disorganization of information meta-

bolism: this seems to be the most popular way to achieve “rationally explained”
spontaneous vivid imagination states, e.g. reading a newspaper, listening to the
radio, watching television, etc., while being tired.

4. “Take-a-break” periodicity: some authors (Kleitman, 1969; Rossi, 1986) sug-
gest that the approximately 90-minute periodicity in cultural customs of taking
breaks for tea, lunch, etc., enables the occurrence of the rest phase of BRAC
phenomena.

All the situations described above have in common that they facilitate the occur-
rence of “thoughtlessness phenomena,” or spontaneous vivid imagination activity
accompanied by a relatively passive attitude of mind and an inner consent to their
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irrationality and nonlinear nature. The intensity and degree of extraordinariness of
experiences in these situations are commonly recognized and culturally accepted.
All of them are experienced as a form of rest.

1.3. Classification of the Relaxation Phenomena

1.3.1. Relaxation States

The term “relaxation state” in the widest meaning denotes states characterized by
a lowering of psychic tension. According to the model below (Fig. 6.1) and the
above analysis, specific states of relaxation may be distinguished.

1.3.1.1. The Relaxing States

This is an intermediate state between the ordinary waking states of consciousness
(OWSC) and NREM sleep. It is characterized, as the active phase of the BRAC,
by the domination of—

� goal-oriented imagination activity,
� activity of the left hemisphere, and
� reception of stimuli from external sources of stimulation.

high level activity of the right hemisphere 
predominant reception from internal stimulation sources

passive state of mind
(contemplation)

REST
spontaneous imagination activity

REM
SLEEP

NREM
SLEEP

ORDINARY WAKING
STATES

OF CONSCIOUSNESS

SLEEP WAKING

goal oriented imagination activity

ACTIVITY
active state of mind

(action)

high level activity of the left hemisphere
predominant reception from external stimulation sources

high activity 
of hypnogenic
system

high threshold
for exteroceptive
stimuli

weak feedback
relation with
surroundings

lack of control over
content and form
of one's experiences

lack of aspiration
to  rationality
of experiences

high control over
content and form
of one's experiences
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of activating
system
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to rationality
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surroundings
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statesDIFFERETIATED

WAKING STATES
OF CONSCIOUSNESS

only relaxation
response state

relaxing
states

thoughtlessness

FIGURE 6.1. Model of the main relaxation states.
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In comparison to the OWSC, it is also characterized by—

� increasing threshold of exteroceptive stimuli,
� decreasing threshold of the interoceptive stimuli,
� increasing activity of the hypnogenic system,
� decreasing of the activizing system,
� decreasing control over the content and form of experiences,
� decreasing aspiration for rationality of experiences, and
� diminishing of feedback relation with the environment.

This state is intentionally achieved by performing exercises classified as “tech-
niques for relaxing,” where attention is focused upon interoceptive stimuli aroused
by them. This eventually brings about the psychophysical easing of tension by
establishing the specific level of “egosthasis”—a dynamic equilibrium between
homeostasis (interoceptive stimulation) and perceptostasis (exteroceptive stimu-
lation) (Monserrat-Esteve, 1969).

1.3.1.2. Differentiated Waking States of Consciousness

The meditative techniques lead to differentiated waking states of consciousness
(DWSC) through the reduction of the goal-oriented activity of imagination as
well as of reception of both exteroceptive and interoceptive stimuli. Studies on
meditation (Wallace et al., Wilson, 1971; Benson, 1975) enable the interpretation
of the DWSC in terms of the trophotropic reaction (Hess, 1957) or the “relaxation
response” (Benson, 1975). DWSC is more a general notion than the “fourth state
of consciousness” (Wallace et al., 1971); however, taking into consideration the
results of the Holmes (1984) studies, these changes seem not to be attributed to
meditation practice, but simply to resting. Meditation may be understood as a
procedure that enables natural resting for people who get used to being active and
do not accept any form of natural passivity. Meditation techniques differ in the
expectations aroused in the practicing individuals as well as in the degree of the
restriction of stimuli reception.

1.3.1.2.1. The “Relaxation Response Only”. This technique, elaborated by
Benson (1975), leads to the “relaxation response only,” because of the short time
devoted to exercises (10–20 min) and because of the creation of the expectation that
nothing unusual, just relaxation, wil happen during exercise. The DWSC achieved
in this technique are characterized by little imaginative activity. In the context of
Holmes’ (1984) studies the “relaxation response only” state may be understood as
an intentionally induced “thoughtlessness state” resulting from the diminishing of
the goal-oriented activity of imagination without enough time for the activation of
spontaneous imagination.

1.3.1.2.2. Ultraconsciousness States. Traditional Eastern meditation is an ele-
ment of an ideological system of psychological and spiritual development. Its
practitioners presume an existence of “higher states of consciousness.” Training
is conducted under supervision of a master (guru) and includes the teaching of
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gradual attaining altered states of consciousness, which are recognized as positive,
and the avoidance of improper states of consciousness. Eventually, these prac-
tices lead to the experiencing of states which, in their psychological dimension,
may be considered as “ultraconsciousness states.” They are characterized by vivid
spontaneous images which are contemplated during a passive state of mind and
eventually experienced as rational, in a specific way that is congruent with the
practitioner’s belief system. It should be noticed that Eastern philosophy supplies
the systems of knowledge which, after the acceptation of their presumptions, can
be understood as rational and logical. This system equips those who practice med-
itation with at least some expectation of results (e.g., in yoga it is samadhi; in
Zen, satori; or contact with God in Christian meditation) and with some advice
enabling attainment of deeply altered DWSC. It enables practitioners to experi-
ence these states not only without anxiety and cognitive dissonance but also with a
feeling of high rationality. Moreover, these states are accompanied not only by the
relaxation response, but by the attainment of a desired state which may reinforce
it through nonspecific psychological mechanisms eliciting, for example, joy, hap-
piness, enhanced self-esteem, the feeling of being free from existential problems,
etc.

Lack of this training may result in the experiencing of states mediating between
ultraconsciousness states and REM sleep which are characterized by a feeling of
irrationality and which may cause anxiety or be even traumatic for the reason that
they are not culturally accepted.

1.3.2. Relaxation Techniques

The analysis of descriptions of relaxation enables one to distinguish two basic
groups of techniques leading to the phenomena whose only feature in common is
the lowering of psychic tension (Kokoszka, 1984, 1987–88):

1. “The techniques for relaxing,” such as autogenic training, progressive relation,
and yogic asanas and pranayamas, based on contact with one’s own body. The
practicing individual concentrates attention on his or her own body. This induces
diminished reception of stimuli from outside the organism, and the lowering of the
threshold of interoceptive stimuli reception. It is similar to typical falling asleep.
Moreover, these techniques may be used to facilitate sleep. The states attained in
these exercises may be defined as an intermediate state between NREM sleep and
the OWSC.
2. “The meditative techniques.” Benson (1975) has extracted four basic compo-
nents from the Eastern and Western religious, cultic, and lay practices that lead
to the relaxation response and seem to be essential for most of the meditation
techniques: (1) a quiet environment; (2) a mental device—an object to dwell
upon; (3) a passive attitude; (4) a comfortable position. Fulfilling these condi-
tions leads to a significant diminishing of reception of all stimuli, and eventually,
after a few minutes of maintaining this condition, to a specific psychophysiologi-
cal reaction—“a wakeful hypometabolic physiologic state” (Wallace et al., 1971).
Benson (1975) described this state as the “relaxation response” and interpreted it as
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the trophotropic reaction (Hess, 1957) which allows for an effective psychophys-
ical regeneration of an organism.

1.4. Practical Conclusions

1. It should be emphasized that, in practice, there is no sharp border between the
“relaxing states” and the “relaxation response only.” During meditation, according
to rules described by Benson (1975), the reduction of interoceptive stimuli recep-
tion may not occur and eventually the “relaxing state” or sleepiness may appear.
Similarly, during relaxing exercises it is possible to counteract the tendency to fall
asleep by switching attention from interoceptive experiences to monotonous stim-
uli (i.e., observing or counting breaths). This may lead to the relaxation response
by cutting off the reception of stimuli from the external sources of stimulation.
2. Both the relaxing exercises and meditative techniques may cause some people
to experience states of consciousness previously unknown to them, or states that
they avoid in everyday life. Such experiences may be stressful. Moreover, there are
data that relaxation may sometimes induce anxiety (Heide and Borkowec, 1983).
For this reason it is recommended to practice relaxation and meditation under
professional guidance, at least in the very beginning. It should be mentioned that
the technique elaborated by Benson is relatively safe and is the only one which
can be practiced on one’s own—without supervision of a teacher.
3. For an average person the “relaxing state” is probably closer to everyday ex-
periences than the “relaxation response,” which in turn is more familiar than the
“ultraconsciousness state.” It is therefore advisable to get acquainted with the
experiences leading to these states in the above-mentioned order.
4. There is a lack of unequivocal and reliable scientific data that would explain
experiences in the “states of ultraconsciousness.” For this reason techniques elic-
iting such states should not be applied for psychotherapeutic goals. Moreover, an
axiological comparison of psychotherapy and meditation leads to the conclusion
that “from the standpoint of the axiological basis, traditional medical psychother-
apy and meditation differ in respect of functions, goals, and relation between
their participants.” (Kokoszka, 1990, p. 80). The initiative and decision to prac-
tice meditation as a means of personal development is a matter of personal choice
(Kokoszka, 1986). The role of the therapist should be limited to the warning against
the dangers of practicing it on one’s own.

1.5. A Rationale for a Multileveled Model
of Relaxation States

In the light of data indicating that the organization of mental processes is multi-
leveled and that consciousness is fluctuating, states of relaxation may be understood
also in three-dimensional space according to the evolutionary leveled model. The
four main states of consciousness, including “relaxing states” and “the relaxation
response states (rrs)—DWSC (on the model below),” should be considered on each
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of the levels. Therefore, on the one hand, different mechanisms of regenerative
processes may be considered according to the horizontal plane of the model; on
the other hand, evolutionary aspects should be taken into consideration. Dimin-
ishing of the amount of incoming stimuli, which takes place in most of relaxation
techniques, enhances regression, at least within the currently dominating level of
psychical organization. However, reparative processes may also occur. The depth
of regression or evolution may vary among subjects. A classification of dreams (see
Fig. 6.2) may be helpful in understanding the levels of the states of consciousness.

Dreams Classification:

1. unstructured sensation (protopathic) dreams—on the instinctive level
2. pictorial dreams—on the reflexively conditioned level
3. symbolic dreams—on the prelogical level
4. cognitive, problem-solving dreams—on the logical level
5. prophetic dreams?—on the hypothetical supralogical level

1.6. Application of the Evolutionary Model in Relaxation

The model presents perspectives for reformulation of our understanding of the
mechanism of some relaxation techniques through a discussion about meditation
and hypnosis.

1.6.1. Meditation

The model offers a reformulation of the levels of meditation described by Goleman
(1974). According to him (Goleman, 1971, p. 196) meditation is a metatherapy
freeing the meditator from past tensions. It seems to proceed on three levels:
“body-level approximation of psychoanalysis; desensitation of thoughts as they
arise during meditation; and desensitation of thoughts of troublesome life situa-
tion as they appear in the state of low anxiety.” Moreover, in the same paper he
described similarities between meditation and dreaming, behavior therapy, bio-
logical level anxiety reduction, and “seeing things the way are.” These aspects
of meditation may be explained in terms of the evolutionary model. Following
Shapiro’s view (1980, p. 14) that “meditation refers to a family of techniques
which share a conscious attempt to focus attention in a non-analytical way, and
attempts not to dwell on discursive, rumination though,” techniques of meditation
may be understood as means for entering DWSC. Then, according to the model, the
feedback relationship with the surroundings, which facilitates one’s functioning
on the logical level, is strongly diminished. Depending on one’s own functional
structures one can remain on the logical level of consciousness, regress to a lower
level (the degree of dissolution depends on the amount of incorrect structures), or
achieve a supralogical level (when functional structures are properly shaped and
reality does not restrict one to the logical level).

Thirty years after Goleman’s formulation, it is clear that we cannot efficiently
treat severe psychopathology using meditation. As was documented by Delmonte
(1984), meditation is most helpful for relatively mature and well adapted people
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and is not very effective for more disturbed persons. This means that not all func-
tional structures can be modified by meditation. Nevertheless, it is possible that
different persons may achieve different levels of consciousness during meditation
and that they vary in their ability for repairing psychological structures by means
of meditation.

1.6.2. Hypnosis

“Hypnosis is the state or condition whereby an individual alters perception, mem-
ory, or mood in response to suggestions administrated in a suitable context” (Horne,
1988, p. 42). According to the model, the process of hypnosis may be understood as
the domination of a control center overwhelmed by ideas coming from the hypno-
tizer or ideas which are chosen earlier by an individual in self-hypnosis. Suggestion
replaces the influences of the feedback relationship with one’s surroundings. Its
source may be another individual, a tape-recorded instruction, or a part of the ego.
According to Katsanis et al. (1988), some ego activity occurs in heterohypnosis
and it is important for a level of hypnotic susceptibility—the active following of a
suggestion in opposition to a passive attitude.

Considering hypnosis as a psychophysiological state, we may describe it as a
state in which a subject’s experiencing and behavior are significantly determined
by suggestions external to the autonomic psychic activity and in which voluntary
actions are temporary removed or significantly diminished. Taking an evolutionary
level model of the main states of consciousness into consideration, we may expect
that all the described states of consciousness may be experienced in hypnosis,
depending on the suggestion. Moreover, on the basis of this model a reconsideration
of some contemporary approaches to hypnosis may is proposed:

1. “Trance theories” (Conn and Conn, 1967; Fromm and Shor, 1979; Hilgard,
1979) which postulate that hypnosis is a process that involves altered states of
consciousness, including “trance depth,” focus their interest on regressive states
achieved during hypnosis.

2. “Social theories” (Coe and Sarbin, 1977) consider hypnosis in terms of the role
of a hypnotized subject as it is defined by the hypnotist and society.

3. According to the “task-motivational theories” (Barber, 1969; Spanos, 1982),
hypnosis is a predisposition in a normal state of awareness to attend to com-
mands and suggestions from a hypnotist. These theories may be understood by
considering hypnosis as occurring within the OWSC on the logical level.

4. According to Erickson, Rossi, and their followers (Ericksonet al., 1976; Rossi,
1986) hypnosis is a ritually induced way of enhancing and vivifying certain
naturally occurring ultradian behavior, i.e, “common everyday trance.” This
approach focuses on the occurrence of a natural tendency toward DWSC.

1.7. Conclusions

The models of everyday main states and the evolutionary leveled model of the main
states of consciousness makes possible a three-dimensional dynamic description
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of flucutations of states of consciousness. It can be done in terms of the main states
of consciousness such as REM-sleep, NREM-sleep, OWSC and DWSC on the
horizontal level and in terms of dissolution (regression)-evolution on the vertical
developmental level. According to the model a current state of consciousness may
be described in terms of quite comprehensive psychological and psychophysio-
logical characteristics. However, it is still a set of hypotheses requiring empirical
verification.

2. A Rationale for an Evolutionary Model
of Value Experience

2.1. Introduction

Experiencing a value, i.e., an axiological experience, has been a subject of inter-
est mainly for phenomenologically oriented philosophers such as Max Scheler,
Nicolai Hartman, and their followers. This issue has been indirectly tackled by
humanistic psychologists and existential psychiatrists, who have come to perceive
a therapeutic value in the experience of an encounter with another person. This
subject continues quietly to evade the attention of psychological researchers, who
mainly concentrate on the study of motives, needs, and drives; however, the psy-
chology of value experience is both an interesting and an important issue. When
considering the psychology of values, we are faced with the problem of specifying
an area of study, since there always exists a danger of reducing values to biological
or sociological phenomena or to begin considering them on only a philosophical
level. In the following analyses, values will be considered primarily as psycholog-
ical phenomena. The purpose is to sketch a general approach to the psychology of
values and to offer a model for ordering terminology which would be applicable
to the psychology of values. To be more precise, I will argue that the psychology
of consciousness should consider value experience as a primary psychological
phenomenon. Since it cannot be referred to as anything more elementary, it can
only be described in tautological or metaphorical ways. The present approach is
based on an assumption that everyday knowledge as well as the phenomenon of
our conscience enable us to experience values. This infers an appreciation of one’s
action from the point of view of one’s own hierarchy of values. It is presumed
that a person by his or her behavior tries to at least follow values that they recog-
nize as correct. Consequently, I propose to distinguish a hierarchy of needs from
a hierarchy of values. Here, a moral experience is considered as a psychological
phenomenon that occurs in relation to a system of values which is recognized as
correct by an individual.

Not having sufficient experimental data, I will to start psychological studies of
the value experience by referring to knowledge gathered from other disciplines.
Where philosophy will be understood as a method for understanding the essence
of different phenomena, psychology will be used in order to deal with the actual
mechanisms of psychological experience.
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2.2. Philosophical Description of Value Experience

Any general presentation of a system of values is a difficult task, because there is
no single philosophy of values. Furthermore, the number of concepts in this field
are as numerous as there are trends and viewpoints in philosophy (Stróżewski,
1981).

2.2.1. Axiological Experience

Value experience, in other words, axiological experience, has been a subject of
interest for phenomenologically oriented philophers such as Scheler, Hartmann,
and Hildebrand. This issue has been indirectly approached by both humanistic
psychologists and existential psychiatrists, who understand psychotherapy as an
encounter with another person.

There are a variety of phenomenological descriptions of the axiological experi-
ence that differ in many details. What seems essential and common to all of them
is the conviction that a particular rationality exists, apart from typical logical rea-
soning. Some phenomenologists even identifyit with emotional cognition. Scheler
(1913, 1916) wrote about the ethical states of consciousness (Konstenbaum, 1967).
According to him, many emotions have an objective reference to values and there-
fore are an experience of values, which is an intentional act parallel to both per-
ception and thinking. The essence of values is given in direct intuition and reveals
itself as universal and necessary. Values form a hierarchy according to their quality,
from sensory to religious ones. Scheler recognizes the values of senses, e.g., the
pleasant, the unpleasant; the values of life, e.g., the noble, the common; the values
of spirit, e.g., the beautiful, the ugly, the correct, the incorrect; the religious values,
e.g., the holy, the unholy.

The majority of authors also agree that axiological experience is conscious
and that it always takes place in relation to the Absolute, which is the source of
ultimate values. The Absolute is understood as something that contains within
itself the rationale for its own being, as something that does not need to postulate
the existence of anything outside of itself as the final reason for its being. (Podsiad,
Wie↪ckowski, 1983). A convincing philosophical analysis of axiological experience
was presented by Tischner.

2.2.2. Tischner’s Description of the Axiological Experience

Tischner’s philosophy of values has its source in the analysis of the phenomenon of
the encounter with another, i.e., that most essential form of an interpersonal, diadic
contact. He applied the phenomenological method of description whose subject
is, in effect, the phenomenon just as it appears (Tischner, 1990). Tischner argued
that his concept overcame the opposition between transcendental subjectivism and
genetic objectivism (Tischner, 1977). According to supporters of transcendental
subjectivism (amoung others, Husserl), the analysis of an essence of encounter
should be analyzed from the position described as a “trancendental conscious ‘I,’”
constituting the sense of the other as “a being which is similar to me,” existing in
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the real world. The other appears as an alter ego; this is the road to understanding
from I to You. The opposing view, genetic objctivism (supported among others by
Max Scheler, Gabriel Marcel, and Martin Buber) states that as the very beginnings
of the conscious I, lies the presence of You, or in more general terms, We. The
consciousness of “my I” arises in dialogue; therefore, it is the road from You to I.

Tischner (1977,1991) asserts that “the cognitive contact with an Other” has an a
priori organizaion, which expresses itself in the value experience of the encounter.
The encounter is a fundamental occurrence which reveals the axiological dimen-
sion of human existence. In Tischner’s opinion, this experience can be described
by the following formula: “I know that you understand me; therefore, we are.”
This formula reconciles the opposing arguments of transcendental subjectivism
and genetic objectivism. In the final calculation, consciousness (knowledge) of the
fact that I have been understood is within me; yet, the “proposition that the other
understands” comes from the Other, who confirms me in my rationale and my
truth. “In this way, I acknowledge that which existed in me as my own personal
value possesses, at the same time, a universal character and even plays a part in a
more generalized rationale. The result of this type of relation with an Other is not
only described as ‘the result of cognition’; but also as an ‘existential event,’ which
creates a specific bond between people, remaining as a lasting acquisition in the
self-conscioussness of man” (Tischner 1977, pp. 69–71).

For Tischner (1982), “the encounter with an Other” is the source of all axiological
experiences. The encounter is understood as an unusual “Event,” an experience of
transcendence and dissimilarity of the other person. “In encounter with the Other,
I know that the other person is without masks and without coverings; he stands
before me as he really is in truth. Usually, I am unable to describe that which I
am seeing and feeling; yet, I know that from the moment my experience took on
another dimension, my life attained new meaning, and at the same time, the world
which surrounded me took on a new organizational form” (Tischner, 1981, p. 85).
“To encounter someone means to perceive the direct obviousness of tradgedy
penetrating every being” (Tischner, 1982, p. 487). It means to “experience from
the very source some concrete good or evil, some tragedy, some freedom, and the
voice of a categorical imperative which passes from one person to another” (p. 489).
The experience of the encounter leads the one who experiences to a one of a kind,
personal truth for the individual who encounters. Tischner refers to examples of the
encounter in classical literature between Raskolnikow and Sonja in Dostoyewski’s
Crime and Punishment, Levin and Kitty, Anna, and Wronsky in Tolstoy’s Anna
Karenina, and Fredryk with Ms. Arnoux in Flaubert’s L’ education sentimentale.

The encounter and axiological experience defy traditional logical description.
According to Tischner (1983a), it should be accepted that different kinds of ratio-
nality should be applied in observation of nature and of the interpersonal world,
most notably when describing the axiological experience. He differentiates the
“monological mind” which serves to observe and investigate a “stage of human
life,” an environment, from the “dialogical mind,” which is manifest as a force of
judgement, establishing the position of man in the human drama. The dialogical
mind opens the encounter of man with man. Its strength of judgment is proven
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by its own wisdom, sharing in what is absolutely good. The encounter escapes
the discursive description of the monological mind. The encounter is a mystery. A
mystery is described in opposition to a puzzle. A puzzle can be solved, while a mys-
tery may only be experienced. Axiological experience points out what is valuable;
however, to achieve it, it must be preceeded by a revelation of the fully dialogical
structure of man. That presumption we can find in the views of philosophers of
dialogue such as Buber, Marcel, and Levinas.

Tischner depicts two kinds of value experience. The first, agatological experi-
ence, is a kind of uncovering experience. It uncovers the fact that the world we live
in is not what it could . . . and should be like. Agaton in greek means “good,” and
it is agatological experience which allows one to distinguish good from bad. At
the same time, it is a radical metaphysical experience for it is only this experience
that forces us to ask questions about existence. It teaches us how to differentiate
fullness from emptiness, being from essence, form from matter, cause from effect”
(p. 490). It is accompanied by a feeling of protest. After this experience, or rather,
as Tischner puts it “over it,” there comes axiological experience, which stems from
the experience defined by the words “if you want, you can. . . .” This is a projecting
experience that assumes hope, a feeling of strength, and the existence of a “sense
of reality” that uncovers which values may be realized. It places man on the road
to radical inner change and conversion. The agatological experience deals with
being “in the light of good,” while the axiological experience deals with events
occurring “in light of what is valuable” (Tischner, 1982, p. 491).

2.2.3. The Meaning of Philosophical Analysis of Value Experience
for Psychology

The presented analysis of the essence of value experience points out that this
phenomenon exists, and that it is important for the individual to the extent that it
should also be tested on psychological grounds in an attempt to understand the
actual course of processes and psychological phenomenon which are based on the
experiencing of values.

Tischner’s analysis, in effect, raises questions as to the nature of the interwork-
ings of the “dialogical mind”—can this be a religious phenomenon, a supernatural
phenomenon, or even a psychological phenomenon which determines the func-
tioning of the central nervous system? The positive consequences represented by
the workings of the dialogical mind suggest from experimenting with its psycho-
logical aspects that the possibility of the existence of a specific “supralogical”
level of organization of psychological processes should be weighed. It is difficult
from the start to establish limitations on these analyses in order to investigate these
experiences only at lower levels of organization within a category of regression.

2.3. Psychological Description of Value Experience

When we begin the psychological investigation of the value experience, we are
faced with the problem of specifying an area of study, since there always exists
a danger of reducing values to their biological or sociological phenomena, or to
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begin analyzing them only on the philosophical level. Even though the experience
of values is a natural and obvious experience, it is still difficult to specify in the
language of scientific psychology. It is easier to describe the conflict of values
than to describe their unequivocal experience. We realize that we are experiencing
values when the voice of our conscience presents itself; this is exemplified by the
appearance of a tendency to realize two opposing values. Difficulties related to
defining value experience can be explained if we accept that value experience is
an elementary psychological phenomenon, which, as an elementary phenomenon,
cannot be referred to a more basic phenomenon. As such, it may only be described
in either a tautological or a metaphorical way. “A psychological value will be
understood as a justification for a given way of behaving, thinking, or feeling. Its
behavioral and observable aspects may be defined as a motive, or a psychological
experience of value may be understood and as an internal experience of motive”
(Kokoszka, 1991–92, p. 76).

A psychological experience will be distinguished from religious, philosophical,
metaphysical, and experiences that are considered in a different frame of reference.
This distinction may be illustrated by an example from psychotherapeutic practice.
Many patients who do not recognize this distinction make a misinterpretation when
the issue of sin appears. They often say that it is a religious not a psychotherapeutic
or psychological issue. In spite of the fact that sin is in essence a religious issue, the
psychological experience of sin is similar to any other psychological experience.
The issue is not whether something was or was not a sin, but how it was experi-
enced, e.g., in an anxious, depressive, obsessive, paranoid, etc., way. Similarly, the
psychological experience of values deals with the modality of their experience.

2.3.1. Maslow’s Needs as Psychological Experience

Maslow’s conception of needs (1970) may be considered as a description of human
psychological experience. However, it is hidden behind the nonpsychological, an-
thropological vision of man presented by Maslow. As a matter of fact, he focused on
the ideology of development and an interpreted hierarchy of needs as a natural phe-
nomenon as well as a psychological experience. This idea has not, however, been
accepted by psychology. Moreover, analysis of experience became a domain of
so-called humanistic psychology, representing a naive realism, according to which
reality is exactly the same as experience. Today, critical analysis of psychological
experiences is studied by “a sampling experience approach” (Singer, 1988).

2.4. The Characteristics of the Experience of Values
According to the Evolutionary-Level Model of Mental
Processes Organization and the Main Forms of
Interpersonal Relations

An evolutionary-level model of the main states of consciousness may be used as
a rationale for describing specific ways of experiencing values. The model distin-
guishes five different levels: instinctive, reflex-conditioned, symbolic-prelogical,
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logical, and hypothetical-supralogical. Levels are described in terms of anatom-
ical location and in terms of the typical mechanisms of cognition, emotion, and
decision-making that constitute a way of experiencing specific to each level. How-
ever, when the instinctive and reflexively conditioned levels are considered together
as the biological level, the evolutionary level model enables an integration of ex-
periences according to Scheler’s classification of values, and Maslow’s hierarchy
of needs. Moreover, it seems to be compatible with Fromm’s description of some
regulative, psychological mechanisms, according to his view of the development of
society. Following Tischner’s suggestion of combining the modes of experiencing
values with regard to the relation with another individual, it seems possible to pro-
pose a classification of interpersonal relations. Scheler’s hierarchy of values will
be considered only on a psychological level, i.e., only as a psychological structure
being a moral frame of reference for appreciation of one’s actions, whereas a needs
hierarchy would constitute a pragmatic framework (Table 6.1).

1. Biological Level: values sensed; symbiosis, and “herd”—This includes both
the instinctive and reflexively-conditioned levels. On this level, there is no exist-
ing consciousness of reason, which is understood as the ability to recognize one’s
own psychological states. (Values experienced are originally in the unconscious
[they are not self-conscious], and their experience is inseparable from their ob-
jects, which are the carriers of the experience. This type of value experience can
be defined as sensation, which means that values are not felt in the sense that phe-
nomena are becoming conscious [self-cognition]). On this level, there is no moral
problem. The natural moral order is realized according to instinctive mechanisms.
The relationship among individuals can be described as a symbiosis, and a set of
individuals can be labeled as a “herd.” The instinct here is the basic regulating
mechanism which makes it possible to fulfill one’s biological needs—both physi-
ologic and safety needs according to Maslow. Scheler’s “values of the senses” are
related to this level. They remain primarily self-unconscious and are experienced
simultaneously with their carriers (objects), and can be named as sensation values,
which can be felt and self-consciously recognized only at higher levels. On the
hypothetical-supralogical level, they can be experienced as hedonistic values “in
themselves,” e.g., pleasure.
2. Symbolic-Prelogical Level: values felt; links/bonds and the group—On this
level, man breaks his original harmonious links with nature (Fromm, 1957). Self-
consciousness (i.e., the ability to recognize one’s own psychological states) as
well as one’s first moral problems appear. Symbolic thinking finds its morality
in taboos and rituals. Society comes into being. It has a matriarchial structure
(Bacoffen, 1926; Morgan, 1907). The natural harmony between good and evil be-
come distorted as a result of thought processes typical for this level, i.e., symbolic,
prelogical, and primary processes. The basic regulating mechanisms permitting
the fulfillment of psychological needs of love and belonging, arising on this level,
are cognitive-emotional complexes, i.e., attitudes. The relationship between in-
dividuals based on these principes can be lableled as a bond, while a gathering
of individuals may be labeled as a group. The values of life related to this level
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become separated only in part from their individual carriers, and to some degree
are self-conscious. From the higher logical level, they are described as felt val-
ues , whereas from the supralogical level as vital values in themselves, i.e., nobel
mindedness. From the above point of view, the idea of bond and the idea of group
can mean a gathering of individuals connected by weakly conscious, strong prel-
ogical experiences which have their source in the earlier social experience, in the
early processes of identification (i.e., ethnic groupings, nationalities) or even in
commonly-shared, strongly experienced regressive activities (i.e., group sports).
3. Logical level: recognized values; meetings, and co-existence At this level, con-
science functions above a threshold of self-consciousness. Thinking abilities are
developed to such a degree that man believes that he possesses the ability to differ-
entiate good from evil logically. The laws and moral codes thus formed are used
by an individual when he is required to make a choice. The patriarchal structure
dominates in the social sphere. It teaches one to abide by laws established by
man, it shows the superiority of rational thinking and it aims at subordinating the
phenomena of nature to man’s will. Obedience to authority is a major virtue. The
social system is built as a hierarchy. Family equality is replaced with the concept
of a favorite son. The main regulating mechanism enabling the realization of the
social needs of esteem (of achievement, prestige, and recognition, etc.) is logical
thinking. Contacts between individuals can be described as an association formed
for the realization of common aims. Social values related to this level cannot be
found as a separate group in Scheler’s hierarchy. In fact, they are pragmatic values.
Recognized values—those of which are pragmatic—are those that can be a source
of social profit, and those for whose acceptance a logical explanation is sought and
found.
4. Supralogical Level: “directly experienced values”; the encounter and the
community—This hypothetical level is introduced into the model with respect
to some data indicating doubts that all so-called altered states of consciousness
can be explained only in terms of regression. Some mystical and transcendental
experiences may be considered in terms of this level. However, a distinction be-
tween levels of psychological and other kinds of knowledge should be respected
and reflected in terminological resolutions. The notion of the transcendental, as
well as the mystical, implies the exceeding of the psychobiological dimension.
The metaphysical essence of these experiences is not an issue of experimental or
psychophysiological psychology. Without deciding about their religious or meta-
physical nature, we can observe some psychological phenomena accompanied by
them, as well as some of their psychological consequences. This approach indi-
cates a methodological and not a doctrinal form of reductionism. For the cognitive
goals, there is no need for the introduction of a doctrinal resolution. It is possible
to study the psychology of experiencing values without accepting any additional
anthropological-philosophical assumptions, i.e., about the spiritual nature of man,
as some Christian psychologists do; or about transpersonal reality exceeding the
level of personality organization, as transpersonal psychologists do. Imprecison in
describing this level is unavoidable. The admission of its existence comes from
respecting the possibility that in human beings we can find the beginnings of
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higher levels of psychological organization, with qualitatively different features
governed by a specific type of rationality that mystics claim to exist which es-
capes from logical description. It may be speculated that psychological processes
are global and governed by qualitatively new psychophysiological mechanisms.
Enlightenment, understood as a “direct cognition,” is the fundamental mechanism
controlling behavior and experience, including the supralogical, axiological ex-
perience considered by mystics and philosophers. According to Fromm, in the
social sphere, man can again live in a “new harmony” with his fellow creatures
and nature. It should be mentioned that accepting elements of the psychosocial
description of this level as described by Fromm does not mean we do not have to
share his normative, ideological views, which consider this level as more valuable
than any other level. Similarly, we do not have to accept development as an ul-
timate value. Psychology, understood as an empirical science, has no basis for a
moral evaluation; however, it can investigate psychological phenomena accompa-
nied by such events. It may also consider the possibility of the existence of a level
of organization in which man experiences a feeling of self-realization, a feeling of
transcendence from the needs level, in which he can experience himself without
being determined by his needs, desires, and emotions. Values are experienced as
“values in themselves,” highest and absolute. According to Scheler, religious val-
ues are typical of this level. They can be called “direcly experienced values” in
contrast to recognized, felt, and sensed ones. On this level, values from the lowest
levels may also be experienced. However, they are experienced as “values in them-
selves”; i.e., hedonistic, biological values of senses are experienced as pleasure “in
itself.” “Direct experience of value” may be understood as the “peak experience”
(Maslow, 1970).

Accepting that this level is characterized by a “liberation of man from his
needs and desires,” as claimed by Eastern mystics, implies that the need for self-
realization may be understood as a desire for supralogical level experiencing. This
appears only when one leaves the supralogical level and is back on the logical one,
similar to Scheler’s value of Spirit.

2.5. Threatening Simplifications

2.5.1. Morality and Development

It is necessary to underline that in spite of the views frequently voiced by sup-
porters of the developmental concept of consciousness beyond the logical level,
development does not have to be recognized as the main value, nor should it be
identified with morality. Man, as a result of his frequent functioning at the level
of the supralogical, does not simply become morally better; in analogy, an adult is
neither more moral nor better than a child as a result of his older age and develop-
mental cognitive-emotional schemas. Psychological development is characteristic
of the human beings, and not necessarily the goal of life. The morality of the
human being is decided upon by the relation of his behavior to moral principles,
and not by the evolutionary level of his way of experiencing. Unfortunately, it
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seems that this determinant is not respected by many persons, who state that they
have experienced at some point in time supralogical states and as a result seem
to be convinced about their type of “superiority.” It may be that this uncommon
tone of arrogance in the speeches of psychologists engaged in meditation causes
the greater number of their views to be rejected by psychologists of a different
orientation. In effect, experiments on the higher states of consciousness are con-
ducted mainly on the grounds of humanistic and transpersonal psychology, while
behavioral psychology does not even take into account the possible existence of a
supralogical level.

2.5.2. The Tendency to Concentrate on the Highest Evolutionary Level

In the context of the presented model, it can be acknowledged that phenomenologi-
cal philosophers concentrated their attention on the analysis of value experience on
the highest evolutionary level. From a psychological point of view, the philosoph-
ical description of this axiological encounter and experience should be evaluated
rightly as a type (a modality) of contact and as one of the ways of experiencing
values.

2.6. The Meaning of the Neo-Jacksonian Model
in the Psychology of Value Experience

The presented classification of contacts and proposed terminology can be useful in
the taking the history, in making the diagnosis, and in the understanding the patient
in the psychotherapeutic relationship. The Neo-Jacksonian concept of the stages
of development is concurrent with the psychoanalytic theory of the stages of devel-
opment. The instinctive level correlates with the oral phase (specifically the first
characteristic of this phase which is distinguished, the sucking stage); the reflex-
conditioned level with the anal phase (or the second characteristic distinguished in
the oral phase, biting); the level of isolated prelogical mechanisms with the phallic
phase; and the level of connected prefrontal-logic with the genital phase. Patients,
depending on the degree of fixation at different levels, show in transference in the
therapeutic relationship elements of experience proper to the level of development.
The neo-Jacksonian theory completes the psychoanalytic theory, making it easier
to take advantage of the acheivements of the psychoanalytic theory in the frame
of the clinical approach by relying on psychophysiological concepts in medicine.

2.7. Concept of Corrective Experience of Values
in Psychotherapy and Results of Preliminary Research

2.7.1. Corrective Axiological Experience

The description of the axiological experience from the previous chapter may have
an essential practical meaning in psychotherapy, since it may make the recovery of
psychological equilibrium for a patient suffering from psychological disturbances
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easier. As a corrective experience, the value experience may be designated as a
form of regaining a felt sense of realizing specified values. Similar observations
led Frank to formulate a concept of the loss of morale, or demoralization, which
“results from a persistent failure to cope with internally or externally induced
stresses that the person and those close to him expect him to handle” (Frank,
1974). It is characterized by feelings of impotence, isolation, and despair; damaged
self-esteem; and a feeling of being rejected by others because of a failure to meet
their expectations. According to Frank, the loss of morale is the main problem
that these patients are reporting in psychotherapy. This author concentrates on the
description of this phenomenon, yet he does not penetrate this phenomenon and
take into account that which allows for the recovery of morale. He explains this
phenomenon as the work of nonspecific therapeutic factors, present in all types
of psychotherapy, such as the therapeutic relationship, the use of a broad concept
to explain the mechanisms in the origin of symptoms, and the practice of ritual
therapeutic techniques.

Frank (1974, 1996) described the loss of morale rather precisely; but bringing
the process of restoration of morale down to the interworkings of nonspecific ther-
apeutic factors seems superficial, and, in effect, does not explain the mechanisms
of this phenomenon. In light of its present statutes, the restoration of morale may
be understood as the effect of the previously described axiological experience,
which, from a psychological point of view, relies on the integration of the per-
sonality around value experience. As Tischner points out, corrective axiological
experience leads to the regaining of hope, of a feeling of empowerment, and of
a sense of reality which help to uncover which values it is possible to realize.
This type of experience can improve the functioning as well as the frame of mind
of the patient. Along with accepting the hypothesis of the corrective axiological
experience comes the additional convincing fact which lies within the existence
of a group of patients in whom, during the process of disease, symptoms are not
alleviated, but are changed significantly. Even though the symptoms continue to
exist, the patient is able to realize his or her goals with satisfaction. What’s more,
some persons find in the nature of these experienced psychopathological symp-
toms “meaning.” Such an explanation may clarify the nature of psychopathological
symptoms experienced by some mystics or by those persons deeply involved in
religious experience in whom symptoms did not disturb them in their religious
life. In theses cases, even their suffering an acquire a positive meaning, i.e., as a
sacrifice to God. Mystics find in their suffering a road to God.

Consequently, corrective axiological experience with its earlier ascertained
viewpoints can be integrated on different levels of psychological organization.
With it, it is not necessary to use the previously proposed main characteristic
levels of psychological organization (although, in my opinion, it is useful in re-
alizing this goal). This means that some persons can integrate themselves around
realizing pragmatic goals; for example, some people center themselves around
attaining prestige, esteem, and even material gains. In some cases, such as dur-
ing the period of improvement experienced on exiting from a deep depression, a
passing constructive function may be the realization of sense values. Moreover,
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the psychotherapeutic experience entails that in certain situations the workings of
value experience may play a role; even though these values may not belong to the
highest of values—it is not the role of psychiatry to grade the values recognized by
the patient. This may be illustrated by the use as an example of value experience in
narcissistic personality disorders which are developed during early childhood and
then can only be modified to a limited extent and by means of long-term therapy.
From this point of view, for the optimal functioning of the narcissistic personality,
some advantageous factors including the possiblity of satisfying excessive indi-
vidual dependence needs, which may come about in relation to someone close or
even in relation to a group, i.e., a religious group, must be experienced in this rela-
tionship as a value; in other words, as a reason for his or her actions. Psychotherapy
can help the patient in the realization of his goals, and it is the patient’s choice as
to whom he will want to come into a relationship with. The responsibility of the
therapist lies in making a correct diagnosis and in determining the optimal form
of therapy for the patient. Similarly, as in the treatment of anxiety patients, who
for certain specific reasons cannot take advantage of insight psychotherapy, the
neurotic value experience can allow for the improvement in mood for these pa-
tients. For example, integration around the realization of pragmatic values—based
on hypercompensatory professional activity—suppresses the conflicts which may
come into the consciousness.

2.7.2. The Corrective Axiological Experience and the Corrective
Emotional Experience

The corrective axiological experience must be clearly distinguished from the cor-
rective emotional experience, described earlier by Alexander (1946), which allows
repair after traumatic experiences. In the corrective emotional experience, which
need not be conscious, the corrective behavior of the other is most significant;
while in the corrective axiological experience, conscious experience of the abso-
lute values of humankind is most significant. Although emotional experience may
be applied purposely in the therapeutic space, the axiological experience is a result
of certain attitudes that exceed the therapeutic relationship. The first experience
takes place in a frame of reference of a man suffering from psychological distur-
bances, while the second one is in relation to the Absolute. Corrective emotional
experience appears in the context of psychological meaning, whereas axiological
experience appears in the global sphere of sense.

Summarizing, it can be accepted that the corrective axiological experience leads
to changes in the way of experiencing the world, other people, and one’s self, in-
cluding a change in the experience of individual psychological disturbances and,
as a consequence, a change in the meaning of presented symptoms. Psychopatho-
logical symptoms do not have to paralyze the realization of ultimate values. In the
face of good and truth, everyone is equal.

In its essence, corrective axiological experience is not the source of insight nor
of corrective emotional experience; therefore, it does not constitute a therapy based
on the treatment of symptoms. Seemingly, the corrective axiological experience
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may be the cause of the restoration of morale, understood a bit differently than
in Frank’s view—as the restoration of hope, of the feeling of empowerment, and
of a sense of reality which reveal which values should be realized, implying the
attributes of axiological experience according to Tischner.

2.7.3. The Concept of Corrective Axiological Experience

In search for the specific psychotherapeutic factor of Ke↪piński’s psychotherapy, the
concept of a corrective axiological experience was formulated (Kokoszka, 1991,
1996, 1999). Axiological experience was defined as “an experience that allows the
attainment of a feeling of personal meaning to the realization of defined values and
improves coping with pathological symptoms” (Kokoszka, 1996). A psychological
value was “understood as a justification for a given way of behaving, thinking, or
feeling. Its behavioral and observable aspects may be defined as a motive, or a
psychological experience of values may be understood as an internal experience
of a motive” (Kokoszka, 1991–92, p. 76). The corrective axiological experience
should be differentiated from the corrective emotional experience that allows for
the repair of the negative consequences of earlier traumatic experience (Alexander,
1946).

The idea of corrective axiological experience received some support in patients’
reports during a stage of their mental disorder when they did not experience a
decrease of symptoms, but when they regained the possibility of achieving their
own life goals. The questionnaire survey on subjective reports of experiences
which brought change to the meaning of symptoms, which did not disappear, but
became less troublesome, was sent to 56 persons who underwent three months of
intensive psychodynamic group psychotherapy at the daily unit. Twenty (36 %)
subjects replied; 11 women and 9 men of aged 21–51. Descriptions of experiences
supporting the concept of corrective axiological experience were delivered by most
of (12/14) the subjects who reached symptom relief after the treatment and by none
of six persons who reported the lack of improvement after the treatment (Kokoszka
and Curyl�o, 1999). The context of the corrective experiences of values reported
by the patients is presented below.

Circumstances and Experiences Connected with Changes in the Meaning of Symp-
toms Which Allowed the Symptoms To Be Less Burdensome (Kokoszka, Curyl�o,
1999)

A: I accepted that 90% of all the things in my life, including my well-being, depend
only on me. My friends, family, and my faith have also helped me.

B: I changed my attitude toward the disease and toward the world around me—all
the time I am trying to accept myself in the situation in which I am.

C: I understood then, that my neurotic symptoms, which were accompanying me,
had helped me with the many responsibilities in my life. I decided then that I
would take life into my own hands and that I would live my life according to
my own rules . . . and so on.
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D: When I reached bottom, I decided that I would prove to myself at any cost that
I am capable of doing something and I went to work . . . I began to forget about
my symptoms and my disease.

E: I consciously realized that God loves me, Ann, and not just an anonymous
person in the street. An apparent desire to help and care shown to me by my
family . . . the understanding that I will be liked and loved even though I shall
not be 100% ideal.

F: My mood improved thanks to the fact that I was given the hope that my dreams
could come true . . . I came to believe that I could be liked.

G: I know that I will not do that which I do not want to do and that I have control
over myself.

H: Some symptoms remained, but I simply do not care about them, over most of
them I have no influence. I do not have to try to be someone I am not.

I: I thought that I was concentrating too much on all of these symptoms. After all,
nothing so horrible was happening . . . . I began to pay more attention to other
people and to the world around me, and I did not think about my symptoms
and they stopped being a problem for me.

J: When my son agreed to begin therapy, I strongly believed that he would
change.

K: After therapy, I know that I have a chance in life.
L: The patient indirectly wrote about gaining insight into the mechanisms of the

symptoms and about taking responsibility of his own actions.

The analysis presented above points out that the corrective experience of values
is a phenomenon that arose in the consciousness of the majority of patients after
successful psychodynamic psychotherapy. The presented answers point out that
in the opinions of the patients, the essential meaning in the process of therapy was
in those occurrences which restored the ability to take up activity for realizing
one’s own goals. It can be assumed that regaining this ability was the result of
various therapeutic factors which strengthened these patients psychologically. The
patients remember, to a certain extent, how they became conscious of their own
strength and readiness to realize their own goals. It is exactly this element in the
therapeutic process which can be understood as the restoration of morale which is
the consequence of the corrective axiological experience.

2.7.4. The Recent Development of the Concept of Corrective
Experience of Value

The above-described phenomena may be incorporated into a wider approach that is
based on views of cognition, emotion, and behavior, accepted in the neo-Jacksonian
approach formulated in the 1940s by Mazurkiewicz (see Kokoszka and Opolska-
Kokoszka, 1999). According to this approach, each mental representation has
cognitive, emotional, and motor, i.e., executive aspects. Following this idea, three
main psychotherapeutic factors can be distinguished: intellectual insight, responsi-
ble for the cognitive aspect; corrective emotional experience, responsible for emo-
tional aspects; and corrective experience of values responsible for the executive
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aspect (Kokoszka, 2000c). The corrective experience of value can be defined as
an experience of a justification for a given way of behaving, thinking, or feeling
that initiates the realization of value, which was in a way unavailable, whereas
the corrective axiological experience can be understood as a special case of the
corrective experience of values that allows for the attainment of a feeling of per-
sonal meaning to the realization of defined values, and for regaining the sense of
life.

It can be also mentioned that recently, according to a series of surveys, the
Corrective Experience of Values Scale (CEVS) (Kokoszka et al., 2003) was con-
structed. (The reliability of the current, working version of the scale is alfa Crom-
bach = 0.87. It’s validity was also measured—total outcome of CEVS strongly
correlates (r = 0.726) with the total outcome of the Polish version of the Purpose
in Life Test (Crumbaugh and Maholick, 1981). The results of preliminary states
(Kokoszka et al., 2003) suggest that CEVS could be a useful tool for investigating
changes occurring during psychotherapy. Sixty patients with neurotic and depres-
sive disorders treated with psychotherapy and pharmacotherapy took part in the
study. A significant increase of results in CEVS (p < 0.001) were observed. These
changes correlated (r = 0.39) with a decrease of neurotic symptoms on the S-II
Symptoms Questionnaire (Aleksandrowicz, 2000).

In the study of 37 patients undergoing intensive three months psychodynamic
group psychotherapy in the daily unit setting the increase of corrective experi-
encing of values, measured wits CEVS, moderately corrected (r = 0.55) with the
increase of mature defense mechanisms measured by Defense Style Questionnaire
(DSQ-40) (Andrews, Singh, Bond, 1993) and weekly with decrease of immature
defense mechanisms (r = −0.35). There was a moderate correlation (r = 0.66) of
increase in CEVS with sympton improvement, measured with symptoms check
list (S = II, Aleksandrowicz, 2000). These results are congruent with the hypoth-
esis about changes in the possibility to fulfill one’s own values, as an important
psychotherapeutic factor (Wiraszka-Lewandowska, Sym, Kokoszka, 2005).

3. Information Metabolism in Interpersonal Contacts

3.1. Introduction

This section aims to present a concise presentation of the information metabolism
as a model that helps in the understanding of human experiences. The model
is complementary to the computational models of information processing ap-
plied in cognitive psychology. These models include neurophysiological pro-
cesses such as working memory, production memory, and declarative memory,
storage, retrieval, execution match, encoding, and performances, whereas infor-
mation metabolism focuses on mental phenomena. The interpersonal version of
the information metabolism model illustrates the main mental structures, includ-
ing their multileveled organization, as well as interpersonal interaction on those
levels.
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3.2. Psychodynamic-Cognitive Model
of Information Metabolism

The psychodynamic approach, based on psychoanalysis, applies in practice con-
cepts of self, internal object, and transference as helpful conceptualizations of
phenomena and processes taking place in psychotherapy. The self and the object
are mental representations of oneself and of another significant person, shaped
during the life of the individual by his or her unique experiences. The mental
records of these experiences and life events may influence the current perception
of other people as well as of oneself. The analysis of relationship between self
and “object,” i.e., a subjective pattern of an important person experiencing, which
is shaped mainly in relations with parental figures, is the most important in the
individual psychotherapy. The patient’s feelings, thoughts, and behaviors toward
the therapist which are not a reaction to realistic patient–therapist but manifes-
tations of activated experiences toward significant persons in the past (mainly in
childhood) displaced onto the therapist, are considered as transference. Similar
processes may take place in everyday life, but it is difficult to recognize. The neu-
trality of a psychodynamic therapist, whose real feelings, attitudes, and opinions
are not known by the patient, helps in recognition of transferential fantasies and
feelings, which usually does not take place in other conditions. However, inter-
actions between persons may be influenced by those processes which take place
simultaneously on many levels of organization of psychical processes, including
conscious and unconscious, as well as verbal and nonverbal communication.

According to the model of information metabolism (Fig. 6.3), self and object
may be defined as functional structures constituting respectively, internal, mental
representations”:

� of one’s own person, i.e., self
� of an “important person,” i.e., object.

The interaction between two persons is illustrated in Figure 6.4. It presents the
complexity of interpersonal relations that include mutual—

I. Parallel interactions on—
� the biological level
� the emotional (developmentaly shaped, characterological) level
� the sociocultural (and current) level.

II. Perception of the particular aspects (manifestation of each of organizations
levels) of the other person from each of the levels.

III. Estimation of the main structures of information metabolism, including—

� boundaries of personality
� control center
� synthesis center
� elimination center
� functional structures.

Assessment of this stuctures is outlined below.



168 6. Applications and Extensions of the Models

FIGURE 6.3. Psychodynamic-cognitive model of information metabolism (Kokoszka,

1999a).

FIGURE 6.4. Interpersonal model of information metabolism (Kokoszka, 1996).
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3.3. The Strategy of Understanding the Experiences
of the Other Person According to the Model
of Information Metabolism

In practice, in order to understand the other’s experiences according to the informa-
tion metabolism model, one should ask oneself questions regarding the following
(Kokoszka, 1996):

Control Center—To what extent can the other control him- or herself? Does his or
her control center actually find itself within the scope of his or her consciousness
and within his or her own ability to think logically? In my contact with the other
is there any type of interference on the part of my own ability to control myself?

Boundaries—What are the boundaries of the other’s self? To what degree can the
other differentiate between the product of ones own mental life (e.g., fantasies,
beliefs) and the realities of the external environment? How are the boundaries of
my self in the relation with the other? To what extent is the other able to function
in an autonomic way, and to what degree is his or her internal representation of
one’s own self separated from the internal representation of the object (important
person)? Am I not identifying with the other too much? Am I not isolating myself
from the other?

System of Values—What are the “real” and “ideal” hierarchy of values of the other?
In what manner is the metabolism of information determined by the other’s own
specific meaning of specified stimuli the result of firstly, biological make-up—on
the biological level of the system of values; secondly, “emotional complexes” on
its emotional level; and thirdly, personal social experiences shaping sociocultural
level of the system of values. Moreover, it is essential to ask, “What is relation
between the other’s hierarchy of values and my own?”

Functional Structures—What are other’s patterns of behavior? How does the other
experience himself or herself, how does he or she experience others? How do
these compare to my own patterns of behavior?

Psychical Energy—What is the energy potential—“ego strength”—of the other?
What types of problems is the other capable of confronting, and what types of
problems are rather difficult for him or her at this time? How is my own “ego
strength” at this time? With what types of problems am I able to work?

Elimination System—What is the ability of the other to cope with his or her
problems? Speaking in metaphor, what is his or her ability to “metabolize”
his or her own problems? What are my potentials of “metabolizing” problems,
which are similar to those of the other?

The issues presented here should be understood conceptually according to the
individual’s life history, which shapes individual’s functional structures, as well
as his or her current situation and plans for the future.
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Information Metabolism in the
Framework of Exact Sciences

ANDRZEJ BIELECKI

Preface

The book is the presentation of the conception in progress. An important contribu-
tion to its development was made by my friend Andrzej Bielecki, a mathematician,
physicist, and computer scientist. A popular discussion about relations between
mathematics and the models of consciousness began our scientific collaboration
several years ago. The mathematical description of the model presented in a book
may be, on the one hand, considered as a specific kind of verification of its internal
consistency, and on the other hand opening of the perspectives of application of
this model in artificial intelligence studies. Until know we wrote and published
several papers and we are continuing the collaboration.

In respect to knowledge and skills of Andrzej Bielecki I invited him to write
a chapter on the mathematical description of the information metabolism theory
and of the main model of metal processes information in a way that responds to
the needs of both—computer scientists as well as others interested readers who
are not familiar with mathematics to understand all mathematical formulas.

Information metabolism theory, founded in the end of sixtes of the twentieth
century by a Polish psychiatrist Antoni Ke↪pinski, is a universal concept of human
psyche description. The Ke↪pinski’s model has direct relationships with physics
and cybernetics which was pointed out by Ke↪piński. It also seemed to be a good
starting point for attempts of mathematical description of some aspects of mental
phenomena, for instance dynamic aspect of information metabolism processes. In
a contemporary psychology demand for exact models can be observed (Globus
1995).

In this chapter the possibilities to describe and study psyche with special regard
to its dynamics in the framework of mathematics, computer science and cybernetics
are studied. Relationships with physics are considered as well. A few approaches,
with the focus on the concept of information metabolism, will be presented. Some
general remarks concerning human psyche, models of mental phenomena and
methodology of their creaction, including significance of a metaphor are included
in section 1. The detailed characteristics of models built on principles of exact sci-
ences are discussed in section 2. An outline of Ke↪pinski’s information metabolism
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theory, including results obtained by Struzik and Kokoszka, and a proposal of
mathematical description of information metabolism dynamical aspects are pre-
sented in section 3. The proposed model consisting of differential equations is
general and complex thus it is hard to mathematical analysis. Thus an analog ap-
proach to its study using system of artificial neural networks is put forward in
section 4. It is postulated that values of functions using in introduced differential
equations are computed by information metabolism structures in the similar way
as computable functions are realized by Türing machines. Therefore metabolism
information structures and possibility of their models implementations are dis-
cussed in details in section 5. Possibilities of including of Kokoszka’s concepts to
mathematical description of information metabolism are discussed in section 6. In
the last section concluding remarks are specified.

On the one hand this chapter is an integrate part of the book but on the other
hand it can be read as a separate essay.

1. Introduction

Human psyche is a very particular and complex phenomenon. Many facts indicate
that it is a unique one in the well-known world of nature. Although some studies
of communities of other primates (as chimpanzees) indicate that they developed
higher forms of community life and have more complex mental life than we tend
to think, human abilities in this sphere are incomparable. In the functional area
human being is characterized by:

� self-consciousness
� ability to think in the abstract manner
� ability to experience higher emotions
� advanced self-control ability.

Some of the above mentioned abilities being only human domains, like abstract
thinking, distinguish us from animals in a qualitative sense, while the others in
a quantitative sense as animals also experience emotions and posses some self-
control abilities. Human achievements are the results of man’s extremely rich
mental life. Creation of civilization and culture with such aspects as philosophy,
religion, art, science and engineering, undoubtedly distinguish mankind from all
other kinds of creatures living on earth. Questions about the sense of existence,
the notions of beauty, good and truth, the experience of friendship and love in its
widest, universal or Christian sense are undoubtedly connected with developed
mental abilities. It is a paradox that carrying on outer space explorations and in-
vestigations of ocean beds, we know relatively little about the closest thing—our
psyche. Up to this day many mental phenomena remain unexplained. A universal
model of psyche with its dynamics still has not been elaborated. It is a conse-
quence of the fact that we do not know yet what consciousness is. We have great
cognitive problems even with individual components of psyche such as mem-
ory, intelligence, will and emotions. As the result of this fragmentary knowledge



172 7. Information Metabolism in the Framework of Exact Sciences

there exist many competitive models in psychology and psychiatry each of them
being epistemologically partial. Therefore, there exist various approaches in psy-
chotherapy, which are based on different paradigms. We have, for example, cogni-
tive psychology, behavioral psychology and psychoanalysis. The larger and larger
fragmentation can be seen in psychology what means in practice that represen-
tatives of different specializations are not able to communicate, as the language
and primary notions supporting individual conceptions are quite different. Though
the efficacy of psychotherapy based on different paradigms is statistically more or
less the same, in some definite cases one approach can be better than the others.
For example, possibilities of using cognitive psychotherapy are limited to patients
having insight into their own mental processes and capabilities to analyze these
processes. Both the incompleteness and multitude of theories describing human
psyche and achievements of other sciences bring about the need of quite a dif-
ferent approach to the mental problem, which is an interdisciplinary one in its
nature. This problem has been being considered for a long time not only in the
framework of psychology and psychiatry but also on the ground of philosophy
and neurophysiology. There are some premises to think that methods of mathe-
matics, computer science, cybernetics and physics can also prove to be fruitful.
The need of the exact approach is not only expressed but also some attempts
are made (Globus 1995; Goswami 1990; Jibu & Yasue 1997; King 1993, King
1997).

It is important to be aware of constraints and possibilities given by modeling
mental phenomena and also of assumptions lying at the basis of these models.
Now, let us consider general aspects of the problem. Firstly, each model to be
constructed, and in particular a mathematical one, needs some simplifications
concerning a modeled reality, and this implies some degree of reduction. On the
one hand, we obviously try to use simplifying assumptions which minimize the
lost of phenomena important from the cognitive point of view, and on the other
hand, we have to analyze in detail the relations of adopted assumptions to the
reality and the degree of reducing it in the context of the considered problem.
Thus, each model is adequate and useful only on a limited scale. These constraints
should be emphasized and born in mind in the phenomenon analysis process, as
there is often danger of assigning to a model, especially to a mathematical one,
some cognitive aspects which it does not possess, particularly when some sophis-
ticated mathematical concepts have been used. Secondly, taking into account the
constraints, the modeled phenomenon cannot be reduced to a model, which has
only an auxiliary significance, i.e., constitutes a tool facilitating better understand-
ing of the studied phenomenon. The necessity of a more complete analysis than
the one possible on the basis of a given model should be always kept in mind,
and the wholesome analysis should not be restricted to this model. The next diffi-
culty in creating formal models and theories is that a model approach crosses the
boundaries of different sciences. A model is built in the framework of a specified
branch of science like mathematics, computer science or cybernetics. These do-
mains posses their own research methods and methodology, determined research
subjects and problem approaches. The modeled phenomenon is, in turn, assigned



Mathematical, Computer Science, and Cybernetic Models 173

in a natural way to a different branch, which is often quite a distant one. There-
fore, a transformation of notions used in a science directly concerning a studied
object to a knowledge domain, where a model is to be created, is needed. Thus,
the important thing is to find notions and methods used in mathematics, computer
science and cybernetics, which would adequately describe such phenomena as
panic attacts, dreams and dynamics of emotions. The specification of these exem-
plary problems illustrates the immense of difficulties occurring at an early stage
of creating a model.

A metaphor is often a starting point for construction of a model, theory or even
some scientific system. Would coming into existence of the whole Platonic philo-
sophical system be possible without a metaphor of a man sitting inside with his
back to the entrance of his cave and looking at shadows cast by outside objects on
the wall? In view of the above-mentioned problems, the importance of a metaphor
is evident. It allows to transfer the standard description of a phenomenon to a
different ground, not necessarily a mathematical one at once, preparing us in this
way to speak about the known phenomenon in different words than previously.
This “trick” often enables us to break thinking habits and expose our ignorance
perfidiously hidden under the cover of customs. An exemplary fact is that the
term consciousness is in daily use but hardly anyone realizes that we do not know
what it really means. Our illusion of knowledge comes in this case from the fact
that everyone experiences his own consciousness and assumes that all the oth-
ers experience it in a similar way. The problem begins when we ask questions
about the essence of consciousness, why we usually lose it in sleep, what is the
connection between a consciousness phenomenon and a brain activity, how to
describe consciousness, whether animals have consciousness comparable with
ours and how one can possibly decide this experimentally, etc. Thus often “think-
ing from inside of a metaphor” (Tischner 1981, Bonowicz 2002, page 417) is a
starting point of a scientific analysis in view of quite a new approach to a given
problem. At the present state of science progress the attempts to create mathe-
matical models of higher mental functions are usually of a pioneer nature. Hence
a metaphor can be useful as a first research step. Alwyn Scott uses metaphors
more than once in his monograph concerning consciousness not without a purpose
(Scott 1995). Only in the introduction he uses stairs, the Empire State Building,
a flock of geese, tornado and appointment of a man with a woman as metaphors
regarding some nonlinear structures, processes and a specific character of mak-
ing scientific researches. In this chapter we will also often use metaphors and
analogies.

2. Mathematical, Computer Science, and Cybernetic Models

As was mentioned in the introduction, mathematical, computer science and cy-
bernetic models of mental processes will be considered. The forenamed three
branches of science are closely related and as such have many common features.
Let us characterize briefly each of them. Then, properties of models built in their
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frameworks with special regard to methodology of model creating, analyzing and
practical applications will be discussed.

The oldest of the mentioned sciences is mathematics. It has been being devel-
oped for thousands years but it gained her present form in the 20th century. Now it
is divided into many branches, each of which has an individual character but uses
results and methods characteristic for other ones to some extent. Studying a branch
of mathematics from its fundamentals one can meet with one of two approaches:
an axiomatic or formal one. In the axiomatic method some objects are specified as
so called primary notions and an axiomatic system, which is a system of statements
accepted as true without proof and concerning properties of primary notions and
relations between them, is postulated. The well-known examples of primary no-
tions are a point (in geometry) and a set (in set theory). On the mathematic ground
we do not analyze primary notions but consider them as the smallest functional
issues. Obviously in practice primary notions are underlaid with some concepts,
but each mathematician does it in his own way.

An axiomatic system has to be consistent, which means that axioms cannot
contradict each other. In order to develop a given mathematic theory new objects
are defined on the basis of primary notions and objects defined previously, and
theorems concerning their properties and mutual relations are stated. These the-
orems are proved using commonly accepted mathematical proving rules which
have been formulated as theorems of mathematical logic.

The second method of creating mathematical theories is a formal one. Using this
method a theory is built by specifying a set of characters, called an alphabet, and
rules of creating strings composed of alphabet elements, called inference rules.
Finite formal systems, where only inferences composed of finite number of steps
are admissible, are closely related to the theory of computer science. The reader
interested in this aspect of mathematics can find an interesting discussion on this
subject in Arbib, 1987, chapter 8.1.

Computer science deals with information processing in computer systems. Its
origins can be traced to the middle of the 20th century, when prototype elec-
tronic computers were built and the need of software for them emerged. Nowa-
days computer science as a branch of science lies on a borderline of mathematics
and electronics. Computer science theories like, for instance, the formal language
and automata theory, queues theory and algorithms theory use the language and
methods of mathematics and concern domains specific now for computer science
but rooted in mathematics. Each of these theories creates its own methods and
has its own research subjects. Computer science has also a developed section of
hardware. The achievements of electronics and physics are used here and mod-
els allowing for algorithmic solutions of different problem types are created. It
should be stressed that the development of hardware capabilities and growing ac-
cessibility of computers induce the creation and development of new theoretical
branches of computer science. At the beginning computers have only been used
to numerical computations. Common access to computers has led to the creation
of data base systems. A considerable increase of computational power has given
rise to a need for large systems, which stimulates the development of software
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engineering. The existence and globalization of the Internet cause an increasing
demand for browsers and protection means for stored and transferred information
and that promotes the development of cryptography.

Cybernetics is a science concerning information processing and transmission
among systems and between their inside modules with special regard to control
problems. A subject of the cybernetic research is a complex dynamic system,
while modeling problems seen as transformations of an input set to an output
set constitutes its basic method. As cybernetics is a science characterized by a
high level of generality, it can be applied to analyze phenomena and processes
of many domains. Thus, cybernetic methods can be used in economy, sociology,
psychology, biology and mainly in engineering. Cybernetic applications in biology
and engineering are so wide and common that these two branches of cybernetics
have been given the separate names: biocybernetics and technical cybernetics.
Cybernetics widely takes advantage of mathematics and computer science and the
last one can be even considered as a branch of technical cybernetics.

The elementary problems, which are to be considered at the beginning, concern
the essence of a model and the aim of its creation. Let us assume that the no-
tion of a model will denote a mathematic, computer science or cybernetic model,
or a model joining two or all three of the mentioned approaches. A theoretic
model is a formalized description of a specified system or process created using
formalisms and methods of the mentioned exact sciences. Due to formalization
we can pass over a material carrier and focus our attention on an analysis of
functional properties of a studied object. Two main goals of modeling can be
specified: a cognitive and application-oriented one. While modeling objects or
phenomena for cognitive reasons we expect that an analysis of models will pro-
vide us with new important information about these phenomena. A theoretical
model is a system, which functions in the framework of exact sciences. This sys-
tem can be studied using mathematical methods and in case of an adequate and
nontrivial model mathematical results can provide important information about
properties of an object or process being modeled. They can also indicate a di-
rection of further research revealing what information about a phenomenon is
needed in order to carry out a complete model analysis on the ground of exact
sciences.

The application-oriented approach leads to a construction of a technical model,
i.e., a technical devise, electronic system or computer implementation, which is a
working imitation of a modeled object. The technical model is expected to solve
analogical problems as its archetype does, which means that it should have similar
functional properties. Thus, for instance, a technical model of an ear can be used
to recognize sounds.

The following stages of modeling can be specified:

1. Gathering suitable knowledge about a system or process, which is to be mod-
eled. This step is performed in the framework of sciences directly regarding a
modeled reality. In case of the considered problems these are neurophysiology,
psychology and psychiatry.



176 7. Information Metabolism in the Framework of Exact Sciences

2. Extracting this part of the knowledge which is important for a modeling process
at a given research stage.

3. Creating a formal model and its analysis by formal methods (of mathematics,
computer science, cybernetics).

4. Drawing comparisons between the results obtained using the model and the
modeled reality such as:
� whether the modeled object or process has any important properties not in-

cluded in the model,
� whether the object behavior or process flow is consistent with the model,
� whether the modeled system behavior or process flow can be predicted on the

basis of the model,
� whether the model tell us something about interactions of the studied system

with its environment,
� whether the model predicts any phenomena which have not yet been studied

or observed,
� whether it follows form the model that some aspects of the modeled reality

should be additionally studied in order to build a more complete and adequate
model.

In case of the application-oriented approach, a problem of building and testing
a technical model occurs. Modeling mental processes has more than a cognitive
aspect. The possibilities of using mathematical models to support medical diag-
nostic or therapy planning are evident. Although the modeling results obtained
so far have thrown some light on mental processes, they are still far from being
satisfactory. Thus, up to now, there is no possibility of applying them effectively
in psychology or psychiatry. The problem whether we ever manage to get mod-
els good enough still remains an open question. However, it should be noted that
due to efficient modeling some neurophysiological processes we are able to con-
struct electronic implants supporting eyesight and hearing. Moreover, owing to
attempts of modeling mental processes or some of their aspects like the associa-
tive memory, new and effective tools of computing and information processing
have been obtained. Artificial neural networks and expert systems can be given as
main examples. Both of these groups of artificial intelligence systems are widely
used in many domains and being developed dynamically. Some new perspectives
of applying the results of studies on mental processes to computer systems have
also appeared. For example there are attempts to model emotional interactions
between units in recently thoroughly studied multiagent systems, which function-
ally model groups of people (agents) who solve given tasks independently but can
communicate with each other in order to cooperate and/or compete (Canamero
1997; Velasquez & Maes 1997). Summing up, we have profited by modeling some
aspects of lower mental processes on the ground of medicine, especially on the
level of neurophysiology, connected for example with eyesight and hearing, we
can construct artificial organs allowing blind people to receive visual stimuli and
deaf ones to receive sounds. However, it is not yet known to what degree, if
at all possible, models of higher mental processes can be used in medicine or
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psychology. It is only known that the results of these studies are applied in computer
systems.

Mental processes have hierarchical structures. Therefore there are two main ap-
proaches to analyze them. It is possible to begin the analysis from basic functional
units, whose modeling constitutes a first step to build a wholesome model. Then,
in the successive steps, more and more complex structures are built of these basic
units reaching processes of the highest order. This approach is called a “down-
top” analysis. The second method starts from the analysis of relations between
the highest order processes, which in the first analysis step are treated as integral
modules. Then, the analysis descends to simpler modules finally reaching the most
basic units. This is a “top-down” analysis. Both of these approaches are used to
analyze mental processes. However the present state of knowledge does not allow
for the wholesome modeling mental phenomena starting from neurophysiologic
processes. Thus we have to apply a “top-down” analysis in modeling information
metabolism.

3. Possibility of Modeling the Higher Mental Functions—
a “Top-Down” Approach

In the “top-down” approach we start the analysis from processes of the highest
order. Therefore in modeling information metabolism we assume only that mental
experiences have some structure and dynamics.

As it was mentioned in the previous chapters a Polish psychiatrist Antoni
Ke↪piński created the concept of information metabolism on the turn of 60th and
70th years of the 20th century (Ke↪piński 2002, chapter 3). Starting from a metaphor,
Ke↪piński formulated information processing in human mentality by analogy to
processes occurring in a biological cell. He specified a control center, which is
functionally analogous to the cellular nucleus, boundaries corresponding to the
cell membrane, which separate one’s internal information metabolism from the
external world, functional structures analogous to the cell endoplasmic reticulum,
energy centers modeling the mitochondria, and centers of information synthesis
and elimination, which are analogous to the ribosome and lysosome. These con-
cepts, enriched, improved and generalized are systematically developed. They have
become a starting point to formulate a general theory of the states of consciousness
(Kokoszka 1992, 1993, 1997, 2000; Kokoszka & Popiel 2000) and to the analy-
sis of some class of phenomena connected with mental life in the context of the
second thermodynamics principle and information theory performed by Struzik
(Struzik 1987a). The same author applied the Ke↪piński’s concept of information
metabolism functional structures described in topological terms to the analysis
of various types of aphasia and apraxia (Struzik 1987b). The Ke↪piński’s theory
have also become a starting point to attempts of working out a model of mental
processes dynamics in the framework of the dynamical systems theory (Bielecki
2000, 2001; Bielecki, Kokoszka, Holas 2000). It should be noted that Ke↪piński
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was aware of the important correspondence of his concepts to exact sciences, such
as physics, while writing about a negative entropy—negentropy (Ke↪piński 2001a,
pages 163–174), or cybernetics, while using in his theory the concept of a feedback
in information processes and analyzing mental life in the context of self-control
systems (Ke↪piński 2002a, pages 53–56, 2002c, page 28).

In this subsection possibility of formal models creation based on the information
metabolism theory will be discussed. At first the concepts of Struzik will be studied
and then the attempts of modeling consciousness dynamics using the theory of
dynamical systems will be described.

3.1. Physical and Topological Aspects of the Information
Metabolism Theory

One of the most important problems of contemporary physics is a physical system
composed of a great number of interacting elements. Physical theories that study
and describe phenomena of this kind are statistical physics and thermodynam-
ics, which are strongly connected with each other. Statistical physics deals with
states of a system taking into account the order and interactions of its smallest
components (as gas molecules). Then, using statistical methods based on the av-
erage results some conclusions considering the whole physical system are drawn
up. Thermodynamics investigates relations between those physical parameters of
a system, which are directly measurable like pressure, volume, temperature and
describe a state of a system composed of a great number of elements. As it was
mentioned, these two theories are strictly connected as many thermodynamic equa-
tions can be directly derived on the basis of statistical physics. Moreover, some
physical quantities can be equally defined both on the ground of statistical physics
and thermodynamics. The most important of these quantities is entropy of a sys-
tem, which is an unambiguous function of a system state. This means that when
a system passes from one state to another, then the entropy difference does not
depend on the way of changing states but only on starting and final states of the
system.

In the most elementary version thermodynamics and statistical physics deal with
physical systems, which are in very specific states called states of thermodynamic
equilibrium. It is said that a system is in a state of total thermodynamic equilibrium
if there are not any systematic changes of its parameters or any systematic flows.
Unsystematic changes of parameters, called fluctuations, are admissible, but it
is known from experience that they are usually very small and can be neglected.
Changes of system parameters are often very slow. Such a state is called a non-total
equilibrium state. As an example one can consider some water left in a standing
open container long enough to make its temperature equal to the temperature of
the environment. As the container remains static the gradients of water pressure
and temperature also become equal. This equilibrium is unstable because of the
evaporation, which is however a very slow process. Therefore, if the considera-
tions are restricted to the short period of time in respect to the time needed for
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water evaporation, then it can be assumed that the system has reached the state of
thermodynamic equilibrium. If it cannot be assumed that a system is at least in a
non-total equilibrium state, giving its macroscopic description is a difficult task.
States, in which there are not any systematic changes of parameters but there are
flows (of mass or energy), are also distinguished. These states are called stationary
states. A wire in an electric bulb when a direct current is switched on constitutes
an example of a system in a stationary state.

As biological systems are open systems, in which mass, energy and information
are exchanged with the environment, their thermodynamic description is diffi-
cult. While dealing with processes, which have managed to approach equilib-
rium states and their interactions with the environment are slow enough to be
neglected, methods of thermodynamic balance can be used. Chemical conver-
sions are main processes of this type. However, processes occurring in a neural
system do not belong to this kind, as electrical phenomena, intensive energetic
brain metabolism and information exchange are present in them. In this case
state parameters (entropy among others) are functions of time and there exist
substantial problems in determining their values in states, which are far from
equilibrium.

All physical processes, no matter how far from thermodynamic equilibrium they
are, certainly have to run according to physical laws. Fundamental thermodynamic
laws are two thermodynamic principles. The first one says that the heat absorbed
by a system from the environment (dQ) can be used to increase the internal energy
of the system (dU) or for work (W) performed by the system against external
forces:

dQ = dU + W

Thus, it is a thermodynamic version of the energy conservation law. The second
thermodynamic principle says in what way entropy changes in physical processes.
As it was mentioned, entropy can be defined in two different ways. In statistical
physics it is specified as a function of the number of states possible to occupy tak-
ing into account the probability of occupying different states. In thermodynamics
the increment of entropy is defined as increase of heat on a temperature unit. It
could be shown that these approaches are equivalent. Both definitions are founded
on the assumption that a system is in a state of thermodynamic equilibrium. It
should be noted that entropy is also connected with notions of chaos, order and
information transmission. Entropy reaches the maximal value in chaotic systems,
where all states are equally probable, and the minimal one, i.e., equal to zero, in
maximum ordered systems, which occupy only one state. The second thermody-
namic principle says that all physical processes proceed in such a way that the
total entropy does not decrease. In other words, it means that the total entropy is
a function not decreasing in time. Denoting the total increase of entropy by dStot,
the increase of system entropy by dSuk and the increase of environment entropy
by dSot, we can express the second thermodynamic principle by a formula:

dStot = dSuk + dSot ≥ 0.
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Biological systems are open in respect to thermodynamics. They pass through a
sequence of unbalanced states in thermodynamic processes and this goes together
with suitable changes of thermodynamic parameters. Keeping up unbalanced states
is possible at the cost of conserving gradients of substance forces and concentra-
tions needed to create appropriate flows in open systems. Processes of this kind
are described by nonlinear thermodynamics of irreversible processes, which is a
theory being just created with its foundations laid by Prigogine (1972). He was
awarded the Nobel Prize in chemistry for this achievement in 1977. Prigogine
has combined thermodynamics with kinetics of chemical processes. Dynamics
of processes being in states far from equilibrium is described using differential
equations. It is assumed that in these systems the speed of entropy production is
a sum of products of generalized stimuli and flows. However, in most cases even
the Prigogin’s theory is not sufficiently powerful to describe thermodynamics of
biological systems, as the language of chemical kinetics is not reach enough to
represent the whole complexity of biological processes. Therefore each new idea
concerning this subject is of great value. A thermodynamic aspect of the infor-
mation metabolism theory did not escape the notice of its author. The Ke↪piński’s
theory is based on two elementary biological laws: aiming of each individual of
any species to preserve his own life and aiming to preserve species.

According to Ke↪pinski’s concepts, the first one means that every living creature
wants to preserve its own information metabolism whereas the second one founds
that everyone wants to imprint his own metabolism to environment. This is asso-
ciated with necessity of bringing up of a descendant, which is a process needing
energy devotion by a tutor. This means that, for instance, money is needed for sus-
tain the descendant’s life. The law of preserving life is the factor which increases
the social distance i.e. the distance between members of a society because to sus-
tain life certain space which is a supplier of energy, is necessary (Ke↪piński 2002b,
page 179). This fact is universal in the meaning that it is applicable to all ener-
getically open system for example companies in the world of business. Whereas
satisfying of the second biological law is connected with “towards” environment
orientation and is associated with positive emotions (Ke↪piński 2001a, pages 206–
208). Sexual reproduction enables creating new genetic plans, which is a source
of variability and multiplicity of personalities in animated nature (Ke↪piński 1970,
Ke↪piński 2002b, pages 99–100). The law of preserving species is the factor de-
creasing social distance. It implies that social distance is the least in family circle
where the second biological law is realized (Ke↪pinski 2002b, page 181). Small
social distance is necessary for a child growth but, on the other hand, it is a source
of many pathologies—a family can be a source of neuroses or even psychosis
(Ke↪piński 2002b, pages 181–206). Many of information metabolism structures are
connected with realization of the second biological law. These are, among others,
behaviors connected with supplying food for descendants, contact of parents with
children, creating emotional bounds and stimulating children’s growth (Ke↪pinski
2001a, page 208). In the attitude of a man to environment apart from “towards”
and “from” direction, the direction “above” can be also distinguished which is
connected with accomplishing of creative orientation (Ke↪pinski 2002b, page 100).
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In this case a human leaves his imprinting in the environment not by a descendent
with similar information metabolism but by creation of culture character—he adds
his own creations to the common culture base. A fragment of the base is labeled
with the creator’s identifier—in a case of a man it is a surname. Contribution in
the culture base can be a scientific output, a piece of art or architecture etc. Even
sometimes to increase the probability of leaving such imprinting realization of the
second biological law is given up. As a result of realization of the first biological
law entropy of the system decreases at cost of increasing entropy of environment.
The energy drawn from environment is used to sustain and increase the inner orga-
nization of the system. In the considered case it is preservation, development and
creation of new structures of information metabolism. Whereas the realization of
the second biological law is connected with decreasing the entropy of environment
by implementing into it certain order which is a reflex of parental structures in the
case of reproduction or is a reflex of creator’s structures in the case of enriching
the culture basis (Ke↪piński 2001a, pages 162–164).

Ke↪piński has combined these laws with dynamics of mental experiences. To put
it straight, everything that enables to realize these laws is pleasant, while everything
that prevents them is disagreeable (Ke↪piński 2001a, pages 162–165). Referring to
thermodynamic aspects of his concepts Ke↪piński was using a quantity called ne-
gentropy introduced by Brillouin (1953, 1969). Entropy is connected with energy
dissipation, while negentropy is connected with order and is a measure of the pos-
sibility to perform work by a system using its own energy. When an individual
realizes the first biological law, then negentropy of its organism increases at the
cost of environment negentropy, what is related to the transformation of digested
food into energy needed for building tissues and sustaining vital functions. The
realization of the second biological law leads to an increase of environment negen-
tropy due to implanting one’s own genetic schema being a kind of order into the
environment. In the case of mankind the second biological law spans also caring
for and breeding offspring what is followed by conveying human cultural values
to the future by information transmission. At the same time it causes an increase
of negentropy. Ke↪piński has made a step forward incorporating the processes in
which a mental activity cannot be neglected into the application domain of the
second thermodynamic principle. Assuming naturally that mental processes are
the result of a brain activity, information metabolism is considered in the context
of a nervous system activity (Ke↪piński 2001a, pages 163–174, 185 and 197–198;
Struzik 1987a). According to Ke↪piński information metabolism is composed of
two essential stages. The first one is directly connected with an external and inter-
nal situation of an organism. All that happens outside and inside of a system have to
cause some reaction, the system cannot be indifferent. The first stage is a prepara-
tory one, where a basic orientation in respect to a stimulus is adopted. This stage
is connected with preliminary quick estimation whether the stimulus is a positive
or negative one, for instance related to being in danger. Functional structures of
the first phase of information metabolism are controlled by philogenetically older
parts of the human brain—midbrain (diencephalon) and olfactory brain (rhinen-
cephalon). The second stage in turn is a basis of information exchange with the
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environment and is related to an activity of the brain cortex (neocortex). Summing
up, the simplified image of information metabolism is such that an interoceptive or
exteroceptive stimulus activates the first quick phase of information metabolism.
In this way a “mathematical” language of nervous signals, which has as well a dig-
ital character (needle potentials of a total discharge of a nervous cell) as an analog
one (generative potentials of under threshold stimuli being proportional to a stim-
ulus force), is translated to a language of a subjective experience. The first stage
of information metabolism activates the second one characterized by a variety of
functional structures, which are formed on the basis of hitherto existing memory
records and current information. Information metabolism can be considered ac-
cording to a general cybernetic scheme of information transfer (Struzik 1987a),
in which the signal from an information source comes through a coding module
(coder) and then is transmitted from a transmitter, comes through a transmission
channel to a decoding module (decoder) and is received by a receiver. It should
be noted that there are always some disturbances in the transmission channel.
The above cybernetic scheme is a starting point for the Shannon’s communication
theory (Shannon 1948), according to which all modules occurring in this scheme
can be characterized in respect to information transmission using entropy. Thus,
unconditional source entropy is a measure of an average information amount per
each symbol transmitted from the source and in analogous way unconditional re-
ceiver entropy is a measure of an average information amount per each symbol
received by the receiver. Conditional entropy measures an amount of information
obtained by the receiver knowing that a given message has been emitted. Com-
puting quantities of this kind and taking into account the fact that some energy is
needed to transmit information, characteristics of systems transmitting and pro-
cessing information can be given. It is obvious that the more energy we have,
the information transmission is faster. Patients suffering from depressions have
diminished dynamics of vital processes and therefore the energy available to use
in transmission channels and sources of information metabolism is also smaller.
Thus, the level of their information metabolism is lower (Struzik 1987a).

The information metabolism theory as each theoretic construction used on the
ground of biological science needs to be experimentally verified. It should be noted
that although psychology is traditionally ranked among the humanities, when men-
tal phenomena are considered as the results of a brain activity a biological aspect of
this approach and a biological science methodology should be taken into account.
It is obvious that the theory of this kind is difficult to be verified experimentally as it
is fairly general and the object it deals with is a very specific one. In case of mental
phenomena experiments are not repetitive and their performance methodology is
not as unique as in biology, chemistry or physics. These are the reasons, which
made even the author of the information metabolism concept doubt about the pos-
sibility of an experimental verification of his theory (Ke↪piński 2001a, page 175).
However, the fact that there exists a relation between mental processes and entropy
has been experimentally proved. The level of a mental activity is strongly corre-
lated with energetic metabolism—a correlation coefficient equals 0.99 (Roy &
Dutta Majumder 2000). A measure of energetic metabolism is in turn a coefficient
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of oxidation (Duffy 1962). Entropy production (energy dissipation) has been exper-
imentally measured in different states of consciousness and the following results
have been obtained (the results are given in percents in ratio to entropy production
in the state of wakefulness)—see Roy & Dutta Majumder (2000)):

� sleep NONREM—about 65%
� sleep REM—about 105%
� state of lucidity —about 125%.

Information can have a few aspects, while generally three of them are distin-
guished: a statistic, semantic and syntactic one. Entropy is related to the statistic
information aspect expressed by the probability of occupying different states by
a physical system, which is a material carrier of information and on the basis
of which information is stored, processed and transferred. The syntactic aspect
is instead connected with an information structure. As it was discussed while
considering the subject of expert systems in the previous subsection, knowledge
models have a strong structural aspect modeled using for instance graphs. This
aspect is heavily underlined in the information metabolism theory. There are some
branches of mathematics, which deal with structures as features of some objects.
The most important are geometry, topology, abstract algebra and some parts of dis-
crete mathematics as for example the graph theory. The problem of an information
topological structure in the process of perception has been taken up by Kohonen
(Kohnen 1981, 1982). According to his conception, information received by a
man has a specific topological structure and a topological structure of the reaction
caused by the obtained information is of the same form. Struzik indicates that
a topological structure is a kind of a universal feature and therefore it should be
considered in the context of not only geometry but also logic (Struzik 1987b). This
concept perfectly corresponds to the approach applied in mathematics for a long
time, in which topological methods are used to describe and study not only geo-
metrical objects that can be directly underlaid with intuitions determining spatial
relations experienced in everyday life but also very abstract mathematical objects
not connected directly with quotidian intuitions. It is possible due to the fact that
in the 20th century mathematical notions related to geometry were defined in such
a universal way that they can be applied to a very wide class of objects. Metrics,
norm and measure can be given as examples. They constitute generalizations of
such geometric notions as a distance, vector length, figure area, solid volume. A
scalar product of vectors and mapping continuity are also defined in this way. In
contemporary computer science data are very often represented as complex hi-
erarchical structures. Theoretical objects of computer science like grammars or
automata also have structural characters. This is obviously related to the structure
of information. In the information metabolism theory some disease units are con-
sidered as disturbances of topological features of functional structures. As it was
mentioned, Struzik studied aphasia and apraxia in this context (Struzik, 1987b).
Amnesic aphasia is a distortion in which a patient has difficulties in naming things
though he can specify them in a descriptive way. Apraxia is a handicap in perform-
ing intentional activities in spite of the efficient nervous-muscular apparatus. A
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patient cannot properly use objects, for example cannot strike a match. According
to the information metabolism theory in both of these diseases some parts of infor-
mation metabolism structures are lost. It means that there are some changes in their
topological structures. In case of aphasia it concerns the structure corresponding to
a given word. In case of apraxia the structure corresponding to a whole movement
is modified, while the structures describing partial movements are preserved—a
patient can properly perform elementary movements but he cannot combine them
into a coherent composition. The lost of the structures is only partial—if the patient
observes first movements done by another person, then he can perform the whole
movement sequence on his own. The temporal desorganization of structures related
to movements is observed in some types of schizophrenia, when a patient does
incoherent, aimless movements without any relation to the situation. Functional
structures related to movements and coded in subconsciousness reveal themselves
in sleep, when movements are induced by dreams. Probably a topological map of
the external environment is created in the hippocampus (Olton 1978). Structural
information aspects of this type can be modeled in computer science using list data
structures.

3.2. Dynamics of Psyche in the Light of the Dynamical
Systems Theory

As it was already mentioned, the information metabolism theory, which was cre-
ated in 70th years, is still being developed. The foundations of a mathematical
description of human psyche dynamics have been created on the basis of this the-
ory in a series of papers (Bielecki et al. 2000; Bielecki 2000, 2001; Kokoszka,
Bielecki, Holas 2001). However it is very probable that these attempts will not
be successful. It should be noted that by a successful attempt we mean here the
creation of a mathematical model which would be experimentally positively ver-
ified at least in some of its aspects and would have some practical meaning—
cognitive and application-oriented. Now we have managed to finish the first stage
of our work by creating an outline of a mathematical description of an informa-
tion metabolism structure and dynamics using a top-down approach. We have also
begun the next stage by preparing tools for numerical simulations and quantita-
tive measurements of some values connected with information metabolism such
as for instance abilities to assimilate new information. The fact that the first re-
search step has been finished successfully and that there are some perspectives for
the further development of our work has made us describe our attempts in this
monograph although we are aware that this kind of research on psyche might be
venturesome.

A mathematical description of information metabolism is a system of differen-
tial equations considered in the context the dynamical systems theory (Bielecki
2000, Kokoszka et al. 2001). In recent years this theory has received much at-
tention on the ground of psychology and neurobiology, what has been caused
by the attempts to recognize mental processes in dynamical categories (Varela,
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Thompson, & Rrosh 1991). Attempts are made to describe the whole mental
processes and individual psychic modalities, cognitive processes, emotions and
behaviors as systems changing in time and having self-regulation abilities.

The information metabolism theory underlines that the main role in mental pro-
cesses is played by some interacting structures, which change themselves in time.
They are created as the result of a brain activity but being logical structures they
have abstract characters. The considerations presented in the previous subsection
had a rather qualitative character. However, the information metabolism theory
allows for attempts to build a complete mathematical model. The assumptions
of the information metabolism theory will be specified explicite and will be then
treated as an axiom system of the model in the framework of the dynamical systems
theory.

1. Information metabolism of each person has boundaries separating his own
information metabolism from the environment.

2. Information metabolism has its own system of information processing and
distributing.

3. Information metabolism has a few branches. It is assumed here, following
Ke↪piński, that there are three of them: a logical, emotional and biological one.

4. Each branch of metabolism is a complex one. The logical and emotional
branches have conscious and subconscious levels, while the biological one
consists of drives, instincts and both conditioned and unconditioned reflexes.

5. The conscious essence is the result of processing information on the uncon-
scious level.

6. Information metabolism processes in each branch are continuous in time, run
simultaneously and are conjugate to each other.

7. Information metabolism has its own control center responsible for decision
making and corresponding to ego. In this center vital decision making pro-
cesses concerning psychic and psychomotoric functioning of an individual
take place.

8. Information metabolism has functional structures responsible for selecting and
filtering information.

9. Information metabolism needs energy, which is produced and then distributed
to all branches of information metabolism.

10. Information metabolism is the result of a biological, biochemical and biophys-
ical activity of a nervous system and especially of a brain but is not necessarily
reduced to this activity.

Let us consider the above system of axioms in the context of constructing a
mathematical model. As information metabolism means information processing it
has to take place in time. Thus, such a model in which time is a parameter should be
chosen. Assuming that processes are continuous, a differential equation constitutes
a suitable model. Taking into account the fact that information metabolism has
boundaries separating it from the external world equations describing metabolism
should be considered on some isolated structure embedded in the other structure
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representing a set of external world signals. One of the possibilities of this kind is
a differential equation on a manifold embedded in Rk .

According to this approach, let M be a differentiable m dimensional manifold
of class Cr . By the Whitney theorem, there exists a Cr embedding H : M →
R2m+1 such that H (M) is a C∞ submanifold of R2m+1. Thus, we can assume that
M ⊂ Rk , k = 2m + 1. A vector field of class Cr on M is a Cr map X : M →
T M, where T M := {(p, w) ∈ Rk × Rk, p ∈ M, w ∈ Tp M} is a tangent bundle
and Tp M is a tangent space to M at p. At each point p ∈ M we take the inner
product 〈·, ·〉p induced by Rk . If X and Y are C∞ vector fields on M , then the
function g : M → R, g(p) =< X (p), Y (p) >p is of class C∞. Let V : M → R
be a Cr+1 map. For each p ∈ M there exists a unique vectorX (p) ∈ Tp M such that
dVpw =< X (p), w >p for all w ∈ Tp M . This defines a vector field X , which is
of class Cr . It is called a gradient of V and written as X = gradV . The function
V is called a potential (Palis & de Melo, 1982, p. 13).

The last paragraph is a formal introduction of some elementary notions of dif-
ferential geometry and differential topology. Let us try to explain them in a more
intuitive way. A manifold is a generalization of a geometric notion of a surface,
such as for instance a two-dimensional surface of a three-dimensional ball. A basic
and well-known example of a two-dimensional manifold is a torus, which is known
from daily experience as the surface of a car tube. A circle is an example of a one-
dimensional manifold. Naturally in mathematics we are not restricted to at most
two-dimensional surfaces. The dimension of a manifold can be arbitrary great,
even infinite. However, the most valuable idea in the manifold theory is carrying
some structures connected with differentiation of mappings over to manifolds.
A differential has been originally introduced as a linear mapping in Euclidean
space Rk . While defining a k dimensional differential manifold we want it to be a
topological space with some features and moreover a locally Euclidean space of
dimension k in each point. Let us explain that a topological space is intuitively such
a set in which the notion of a point neighborhood is defined, i.e., we know what it
means that two points are near each other. If we say that a given property is local
in a point, it means that it is satisfied in some neighborhood of this point. A space
is locally Euclidean in a point p if there exists a homeomorphism, which maps
the neighborhood of p in a subset of Rk . Homeomorphisms are mappings, which
can deform set shapes but preserve their characters. In the context of this intuitive
explanation the shape should be understand in the common sense of this word and
not as a mathematical theory called also a shape theory. Approximately it could be
imagined that the considered surface is made of rubber. Then, a homeomorphism
can stretch it but cannot cut it. Thus, for example sphere and ellipsoid surfaces are
homeomorphic, while surfaces of a sphere and torus are not. Formally, a homeo-
morphism is a continuous bijective mapping such that its inverse mapping is also
continuous. A local homeomorphism mapping a manifold fragment to a Euclidean
space is called a chart. In the definition of a manifold the existence of a chart in
each of its points is required, i.e., a set of charts should cover the whole manifold,
and the additional condition connected with differentiation and called a condition
of compatibility should be fulfilled. Namely, if two different charts with domains
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on which they are defined having a not empty intersection are considered (in other
words they have common points), then a mapping from Rk to Rk constructed in
such a way that at first a mapping inverse to the one chart is applied and then
combined with the second chart is differentiable the infinite number of times.

The possibility of introducing a differentiation operation on a manifold is con-
nected to the notion of a space tangential to a manifold in a given point. In case
of a two-dimensional manifold this space can be imagined as a plane tangential
to the surface in a given point. A plane is of course a two-dimensional Euclidean
space, so it is a vector space with a differentiation operation defined on it. Locally,
that is in the neighborhood of a tangential point, an operation of projection, which
projects points of the tangential plane on the manifold, can be defined. In this case
it can be done in such a way that there exists also an inverse mapping. Thus, if we
want to differentiate on the manifold in the neighborhood of the tangential point,
we go to the tangent space using the inverse projection, apply the differentiation
operation there, and then come back on the manifold using the projection. The tan-
gent space is constructed in each point of the manifold and in this way structures
connected with the linear Euclidean space are carried over on the manifold. One of
these structures is a differential. However, some other structures like for example a
scalar vector product are also carried over in an analogous way. The tangent space
is constructed in the same way in case when the manifold has a dimension greater
than two, but then we are not able to intuitively imagine this construction. The
above construction is continued by creating a new topological space of all spaces
tangential to the manifold in all its points. It is a so-called bundle tangential to the
manifold. If a source manifold M is k dimensional, then a tangent space Tp M in
the point p is a k dimensional vector (Euclidean) space, while a tangent bundle TM
is a 2k dimensional topological space. The Whitney theorem states that a manifold
M with a tangent bundle can be embedded as one structure in a 2k + 1 dimen-
sional Euclidean space. In this way a meaning of mathematical objects introduced
at the beginning of this section can be intuitively explained. The intuitive explana-
tion of the introduced notions should help the reader to understand the postulated
model. Monographs Hirsh (1976), Lang (1999), O’Neil (1997), Thirring (1997)
can be recommended to those who are interested in topology and differential ge-
ometry. Having introduced differential structures on a manifold we can consider
differential equations on manifolds and describe continuous processes in this way.

Considering the mathematical description of the information metabolism model
we assume that information metabolism is modeled by continuous processes on
a compact m-dimensional Riemannian manifold M . By the Whitney theorem, M
can be considered as a submanifold of R2m+1. The manifold is a model of the
boundaries representing self-identity, whereas R2m+1\M represents the external
world, i.e., the set of external signals. Let us assume that there are nine vector
fields fi j on M, i, j ∈ {1, 2, 3} and a potential V : M → R. It should be noticed
that the vector fields depend also on time and energetic conditions.

Let us consider three continuous processes on M corresponding to the socio-
cultural, emotional and biological levels of information metabolism and let
y1(t), y2(t), y3(t) ∈ M , respectively, correspond to states on these levels. These
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processes run simultaneously and are conjugate to each other. The defined vector
fields model the influence of information metabolism on the i th level on informa-
tion metabolism on the j th level (i,j = 1,2,3 as there are three levels of information
metabolism in the Ke↪piński’s model: a socio-cultural, emotional and a biological
one). Let us introduce the following indexation:

1. logical level
2. emotional level
3. biological level.

According to the above indexation, the function f23 determines the way in which
dynamics of information metabolism on the emotional level affects dynamics on
the biological level.

We postulate that dynamics of information metabolism is described by the fol-
lowing formulas:

dy1

dt
= α11 · f11 + α12 · f12 + α13 · f13 + β1 · gυ(y1) (1)

dy2

dt
= α21 · f21 + α22 · (−gradV + f22) + α23 · f23 + β2 · g(y1) (2)

dy3

dt
= α31 · f31 + α32 · f32 + α33 · f33 + β3 · gυ(y1) + γ1 · h1(	x1) + γ2 · h2(	x2)

(3)

where αi j : T × M 
 (t, y j ) → αi j (t, y j ) ∈ [0, 1] and βi : T × M 
 (t, y j ) →
βi (t, y j ) ∈ [0, 1] are conjugacy coefficients, γk : T × M3 
 (t, y1, y2, y3) →
γk(t, y1, y2, y3) ∈ [0, 1] are the thresholds of stimuli perception, fi j : M × R ×
T 
 (y j , E j , t) → fi j (y j , E j , t) ∈ Ty j M are variable vector fields on M, {gυ}υ∈�,

is a set of admissible controls indexed by the set �, where for a determined
υ0 ∈ �, the function gυ0

is of the form gυ0
: M3 × R × T 
 (y1, y2, y3, Etot , t) →

gυ0
(y1, y2, y3, Etot , t) ∈ T M . The vectors 	x1 and 	x2 are interoceptive and extero-

ceptive input signals, respectively, and the functions h1 and h2 describe prepro-
cessing of the input signals.

The equations (1), (2), (3) can be written in the following form:

dyi

dt
=

3∑
j=1

αi j · Fi j (y j , E j , t) + βi (t) · gυ(p)(y1, y2, y3, Etot , t)

+Hi (t, y1, y2, y3, 	x1, 	x2), (4)

where

Fi j =
{

fi j f or (i, j) �= (2, 2)
−gradV (y2) + f22(y2, E2, t) f or (i, j) = (2, 2)

and Hi (t, y1, y2, y3, 	x1, 	x2) = γ1(t, y1, y2, y3) · h1(	x1) + γ2(t, y1, y2, y3) · h2(	x2)
if i = 3 and is equal to zero otherwise.

Let us specify the interpretation of the mathematical objects of the proposed
model. As it was said, functions fij describe the relations between information
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metabolism dynamics on different levels, when i �= j, while for i = j functions
fii describe dynamics on a given level. The presence of a gradient element in the
component F22 that describes dynamics of the emotional branch of information
metabolism should also be explained. Each person experiences emotions in similar
circumstances in a similar way (in mathematical terms it means that a dynamic
system is stable). Emotions are experienced automatically in the way, which has
been formed in the development process and therefore is not to be changed easily.
Thus, dynamical systems, which are stable and describe movements depending on
some structure, should be searched for. Gradient systems have all these properties.
However, the gradient element itself is not sufficient, as emotions in the same
circumstances are not experienced exactly in the same way. Therefore, the com-
ponent F22 has two parts. The coefficients αij determine the strength of influence
of information metabolism dynamics on the i th level on information metabolism
on the j th level. If αij = 0 it means that there is not any influence, while αij = 1
means that information metabolism on the i th level uniquely determines informa-
tion metabolism dynamics on the j th level. We assume that in each moment of time
t the sum of the coefficients of conjugacy on each level of information metabolism
is equal to one, i.e., αi1 + αi2 + αi3 = 1 for each i. The above assumption follows
from the fact that the influence of information metabolism on a given level on the
state of other level has a relative nature—if for example a state of psyche is more
and more determined by emotions it means that it is weaker and weaker determined
by intellect and reflexes. Normalizing the sum of the coefficients of conjugacy on
each metabolism level to one we can model relative influence of a psyche state
on a given level of information metabolism in a given moment on information
metabolism on other levels in forthcoming period. If we assume, independently of
time, that α11 = α22 = α33 = 1 and what follows, that all other coefficients α are
equal to zero, then information metabolism will be divided into three independent
processes.

It should be noted that the coefficients αij are time dependent. This relation is
connected with the clock round biological rhythm (quasi-periodic oscillations with
twenty-four hours cycle) and with the organism development in time—slow chang-
ing dependency—important changes can be noticed after at least a few months or
even years.

The coefficients β and γ are thresholds of stimuli receptions and controls.
Similarly to the coefficients α they are time dependent and undergo both quasi-
periodic oscillations in the twenty-fours rhythm and changes in the longer periods
of time.

The control process mentioned in the model represents the influence of a will
on information metabolism. Since we can control our thoughts on a large scale
(when we are conscious) the value of β1 is large (near 1) when we are awake,
while it is equal to 0 in sleep. The values of the coefficients β2 and β3 are small
as we can control emotions, instincts and reflexes in a very limited range. Some
specific training techniques like autogenous training or hatha yoga facilitate to
achieve greater control over these processes. This leads to increase of values of
the coefficients β2 and β3 in the proposed model.
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Ke↪piński specified three levels of information metabolism. In order to reflect his
idea let us assume in the proposed mathematical model that M = M1 ∪ M2 ∪ M3,

where the components can intersect. Let us assume additionally that fi j (y j , t) = 0
if y j ∈ Mn, j �= n.

The output signals, both interoceptive 	z1 and exteroceptive 	z2, depend on
metabolism of information

	zk(t) = �(y1, y2, y3, ϑ, Etot ), k = 1, 2 (5)

and the interoceptive signals can be controlled in a limited range—the function 	z1

weakly depends on ϑ.

Energy is drawn from the environment, transformed in organism and used to
sustain life including information metabolism. Cutting off the energetic exchange
with environment equals the death (Ke↪piński 1970). However, in the description
of information metabolism the process of drawing energy from environment can
be omitted and one can limit to the model in which information metabolism has
energy centers supplying the energy necessary for preservation of metabolism i.e.
proper stimuli reception, selection and integration as well as decision making. The
energy is also used to create new structures of information metabolism and to
remove the old ones (Ke↪piński 2001a, page 173). Energy is produced in energy
centers and then it is transported into each branch of information metabolism. The
structure of energy transport affects information metabolism as well. An example
of it is provoked panic attacks in people suffering from panic anxiety disorders with
hyperventilation. Bigger than usually supply of energy to brain causes activation of
the cognitive and emotional structures that, in normal circumstances, are activated
only in very specific situations.

Recapitulating, the equation describing energy production should be in the form
of a divergent differential equation as a divergence operator describes field sources.
Thus, it has the following form:

d Etot (y, t)

dt
= divD(y, t) (6)

where D(y,t) describes production of energy in cells. Energy centers are situated
only on the biological level of the proposed model, so D(y, t) = 0 if y ∈ M1 ∪ M2.

The information metabolism model takes also into account energy transporta-
tion. It is known from physics that transport equations are gradient ones. As there
are three components of information metabolism let a mapping W be a potential
with real values defined on three-dimensional Euclidean space. Then, equations of
energy transport to the components of information metabolism will have the form

dE i (y, t)

dt
= grad iW (y, t), i ∈ {1, 2, 3} (7)

As energy production and its transport to the components of information
metabolism are physical processes they have to proceed according to physical
laws, especially the one of energy conservation:

	Etot = 	E1 + 	E2 + 	E3. (8)
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The mathematical model presented above (equations (1)–(8)) shows the possibility
of constructing a mathematical description of information-energetic metabolism
of human psyche, which would enable its practical application. Additionally, on
the basis of the mathematical model of information metabolism, a system based on
conjugate neural networks, which enables us to simulate information metabolism
dynamics described by equations (1)–(8), has been proposed (Bielecki 2001)—see
the next section. A cybernetic analysis being the base of the proposed mathematical
model has been performed using a “top-down” method, where at first processes of
the highest order are analyzed and all subprocesses are treated as integral entities
in the first step. Then, all subprocesses are analyzed in an analogous way until the
satisfactory level of detail is reached. As the proposed model is the result of the first
stage of this analysis it is a very general one. Furthermore, the thorough analysis
of the functions fi j has not been done. However even this general analysis:

1. Supplies some information about the character of dynamics of information
(information-energetic—to be exact) metabolism.

2. Enables to create a system based on artificial neural networks, which simulates
the system behavior. It should be noted that numerical simulations are the only
means to do mathematical experiments, as the described model is too complex
to be analyzed in any other way.

3. Is more concrete in spite of its generality and goes further than many psycholog-
ical and psychiatric papers and monograph fragments concerning the dynamic
system theory.

4. Is a good starting point for a future theoretical research on successive steps of
a top-down analysis.

The basic limitation of the model is the difficulty in empirical verification of its
assumptions. It follows from the fact that the model is based on a metaphor—a
biological cell analogy. Basing the conception on this metaphor gives the model
some advantages like high clarity. It results also in some limitations concerning
a heuristic level of the model and in difficulties in translating the model to the
language of neurobiological science. Moreover, although the conception in its
present form shows the metaphorical approach to mental processes, it does not
say much about the nature of described processes. It should be noted that there are
some reasonable prospects to overcome the above-mentioned limitations. They
are connected with the use of the dynamical systems theory to the analysis of
the model and with representing the model in the form of an equation system of
nonlinear mathematics.

4. Neuronal System for Consciousness Dynamics

In cybernetics a so called analog approach is often used for analysis of a system
properties. Let the investigated system, say the system A, be described by a certain
model which is too complex for driect analysis. Assume that another system, say
B, is described by the same model. If B can be easily manipulated which means,
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for instance, that its parameters can be changed by us and its behavior can be
observed or its states and output signals can be measured then we can experiment
with the system B and, basing on the fact that A and B are described by the same
model, we can infer properties of the A system. Such systems are called analog
ones. In physics the harmonic oscylator and RLC circuit are a typical example
of analog systems—they are described by the same differential equation. In this
section possibilities of using system of artificial neural networks as an analog
system to psyche dynamics described by equations (1)–(8) is discussed.

Since 1943, when the first cybernetic model of a biological neuron was intro-
duced (McCoulloch and Pitts 1943), more adequate models of neurons have been
tried to be worked out. However most of contemporary models of neurons in ar-
tificial neural netwoks, being regarded as a good soft computing tool, are based
on the McCoulloch and Pitts model. Thus an artificial neuron is a cybernetic unit
having a few weight inputs and one output. When a vector of input signals is given,
then the scalar product of the input signal and a vector of weights is calculated.
The result, so called a total excitation, is transformed by a function assigned to the
neuron—its activation function. The calculated function value states the neuron
output. Artificial neural networks are constructed as structures in which output
signals of neurons are put onto the inputs of another neurons. Such structures can
be implemented as software environments and constructed as electronic systems.

It is expected that equations (1)–(8) will turn out to be too complicated for ana-
lytical solving. Though there are several numerical methods for solving differential
equations in the considered case it is rather more interesting to construct a system
acting in such a way that its dynamics is described by the analyzed equations—the
analog approach. Let us consider possibility of construction an artificial neural
system for the proposed dynamics simulation.

First of all recall that any continuous function g : Rn → Rm can be approxi-
mated with an arbitrary large accuracy by a multilayer artificial neural network
such that in the first layer each neuron has n input and there are m neurons in the
output layer. Such a network will be denoted by a labeled oval—see Fig. 7.1a.

FIGURE 7.1. Symbols denoting multilayer neural networks—a) approximating a mapping

g: Rn → Rm , b) summing k vectors, c) multiplying a vector by a real number.
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Let us remark that elementary operations on vectors can be done numerically
using simple artificial neural networks. A one layer linear network consisting of
n neurons, each having k inputs with all weights equal to 1, can sum k vectors
belonging to Rn . It is realized in the following way: first components of all vectors
are put onto the first neuron inputs, second components onto the second one etc.
Since all weights are equal to 1, the result of the first neuron calculation is the sum
of the first components of all summarized vectors and similarly for other neurons.
Thus the nth component of the considered one layer network output is equal to the
nth component of the given vectors sum. A layer summing k vectors, each having
n components, will be denoted by a trapezoid labeled by 
—see Fig. 7.1b.

Multiplication a vector by a real number can be also done by a neural network.
A vector 	x ∈ Rn can be multiplied by a real number α in the following way. Each
component of the vector is put onto the input of a linear neuron having one input
weighted by α. The output of the one layer network consisting of n such neurons is
equal to 	y = α · 	x . A layer multiplying a vector by a real number will be denoted
by a triangle—see Fig. 7.1c.

Basing on the proposed neural networks we can introduce a system of conjugate
networks modeling right sides of equations (1)–(8)—see Fig. 7.2. One of the inputs

FIGURE 7.2. A block modelling right sides of equation (1)–(8).
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of the block is denoted by a dashed line because this input exists only in the block 3
modeling biological level. Interoceptive and exteroceptive signals are put onto it.

Let us recall that for a differential equation

d 	x
dt

= f
(	x, t

)
(9)

the Euler method is given by a numerical rule

	xn+1 = 	xn + h · f
(	xn, t

)
(10)

The method (10) is convergent to the solution of the equation (9) if the right side
of (9) is lipschitzian, the second derivative of the solution is continuous and the
problem is considered on the finite time interval.

Since the formula (10) is an iterative one, it is realized in the neuronal system by
a feedback between blocks. In each iteration one control function gθ , approximated
by the θ th network in the control block, is checked. The system for simulation of
equations (1)–(8) using the Euler method is shown in Fig. 7.3.

FIGURE 7.3. A neuronal system modeling equations (1)–(8).
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Recapitulating, the proposed mathematical model (see also Bielecki 2000 and
Kokoszka et al. 2001) is very general and complicated for investigation. It seems
that even qualitative analysis will be extremely difficult or even impossible. The
neuronal system described above makes possible analyzes the equations (1)–(8)
numerically using the Euler method.

5. Information Metabolism Structures

Variables in equations (1)–(8) are not defined explicitely but their values are calcu-
lated by means of activation of information metabolism structures. The situation
is, in a way, analogous to theoretical computer science, where a specific class
of functions, so called computable ones, are distinguished. Their values can be
calculated by a Turing machine. Therefore, for creating a good model of mental
processes dynamics, the structures of information metabolism should be well rec-
ognized. Computer modeling of them should also be possible. In this section these
problems are discussed.

It should be stressed that applications of studies concerning information
metabolism structures go far beyond sociology and psychiatry as results can be
used at least in two kinds of artificial intelligence systems: expert systems and
multi-agent ones. In expert systems knowledge is modelled as a certain structure
on which an inference algorithm operates. Conceptions of the knowledge basis or-
ganisations are often based on results of psychological investigations—semantic
nets and frames systems mentioned below can be put as examples. Multi-agent
systems are distributed artificial-intelligence systems having a specific organiza-
tion (Ferber 1999, pages 9–13). They consists of independent units, called agents,
which are capable to:

� acting in their environment,
� communicate directly with other agents,
� be drived by a set of tendencies in the form of individual objectives,
� perceiving its environment,
� create models of their environment,
� learning,
� reproduction,
� forming coalitions in order to cooperate.

Relationships between multi-aget systems and information metabolism are con-
sidered below as well.

As it has been already mentioned human information metabolism has a few
levels: biological, emotional and a logical one (Ke↪piński 2002c, page 24). The
biological level is a level of reflexes, drives and instincts. In all human beings
information metabolism on this level occurs more or less in the same way. The
emotional level is a little bit more differentiated—not exactly the same in every
man but very similar. There are quite few kinds of emotions and people experience
them in a very similar way. The highest level, the logical one, is different in every
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man. It has got great variety of structures—there are cognitive structures on this
level—and enormous redundancy, only tiny part of which is used. This level is
mainly shaped by social-culture conditions. It is enough to compare literature of
different cultures. Furthermore, according to Ke↪piński, the social level should be
taken into consideration. Each of the levels is complex and continuous in time.
They run simultaneously and are conjugate to each other. An example of the
mentioned conjugacy can be the fact that processes occurring on the biological
level sometimes display as emotional states (“down-up” conjugacy), especially in
situation when the system is endangered (strong anxiety in situation of starving of
oxygen—Ke↪piński 2002b, page 109) or an influence of fulfilling basic biological
needs or general health on mood—Ke↪piński 2001b, page 233. Processes occurring
on the logical level, if they are misinterpreted, can cause attacks of panic, as
well. Thus, the logical level is conjugate with the emotional one (“up-down”
conjugacy) and the panic anxiety results in fastening heart beating, increasing
perspiration and so on, i.e. conjugating emotions with the biological level, and
directly with vegetative reactions (“up-down” conjugacy as well). The lower levels
are subconscious whereas the upper ones are conscious. Furthermore, the lower
level, the more automatic reactions. It is connected with economy of solutions.
Simple and typical tasks as walking, are carried out by reflexes. Thanks to it
a reaction is quick and energetically undemanding—either it does not involve
the brain at all or only its phylogenetic oldest parts. Most stimuli recorded by
nervous system do not activate it to the extent to cause conscious reaction—so
called subliminal stimuli. Most signals are also emitted without involvement of
consciousness—automatic reactions and reflexes. Information processing, which
occurs out of consciousness, activates only part of nervous system indispensable
to carry out the task. Thanks to that using of energy necessary to sustain the
information metabolism is optimized and the reaction time is minimized.

Information metabolism has its own center, system of information processing
and distribution and boundaries separating it from the environment. Internal struc-
tural constructions are responsible mainly for reception, selection and transmission
of information. We can specify the following levels of information metabolism ac-
cording to the complexity of a performing algorithm. The signal level and the
level of single commands are most basic ones. The level of simple, non-structured
algorithms consisting of only a few commands can be specified as a succeeding
one. The levels of single structured algorithms and algorithms acting simultane-
ously and communicating to each other are the two most complex ones. Moreover,
the direct way to implement the lower levels is, by using such solutions where
knowledge is not coded explicitly but as fixing some parameters in an iterative
learning process. Artificial neural networks are examples of this type of objects.
The level of complex cognitive structures of the type knowledge base, associative
memory etc. is the highest level. The simplest levels are responsible for perform-
ing direct, fast actions. In real time systems they play a key role if the system is
approaching to its critical values of parameters. The lower levels perform tasks that
correspond to human automatic reactions. The upper levels allow to model emo-
tional reactions and intelligent aspects of information metabolism such as model
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of the environment, associative memory etc. The specified levels, especially the
complex ones, can have their own inner structure. The information processing on
each level runs simultaneously, communicating with the processes that occur on
the other levels.

As it was mentioned there are subconscious and conscious levels of information
metabolism. Subconscious ones can be implemented as neural networks because
they model functional input-output dependence without causal context—generally
it is not known why neuronal weights reach their concrete values after learning
process. The conscious levels can be modeled by such structures as rule sets or
semantic nets.

Structures of information metabolism are the key elements in the Ke↪piński’s
theory. In the information metabolism theory the term “structure” in its basic
meaning has a status of a primitive notion. Ke↪piński himself stressed the fact that,
up to now, this term in no defined precisely. Even at the neurophysiologic level
the concept of a functional structure has not been established so far. However it is
out of discussion that this is a dynamic structure including numerous anatomical
structures. Functional structures are weakly connected with relevant anatomic
structures because despite the destruction of a part or even of all anatomic structures
corresponding to the functional structure it still exists and is able to engage another
anatomic structures. For example, a hand, in most cases a right one, is an anatomic
structure connected with writing which is one of functional structures however loss
of hand does not deteriorate the skill of writing. One can write with another hand,
leg, or even with a pencil in his mouth. It is also possible to write “in thoughts”
without carrying out any physical activity and, in consequence, without direct
involvement of any anatomic structure (Ke↪pinski 2001a, page 180).

The stability of a given structure and possibilities of outer control over it are
dependent on its biological significance, for example the functional structures con-
nected with writing are less stable than those connected with eating whereas the
latter ones are less durable than the structures responsible for breathing. Writing
is ruled entirely by will, eating is more difficult to steer, especially it is difficult
to restrain from eating when hunger is experienced. Nevertheless restraining from
eating is possible, even to the extent when suicide is committed by starving. How-
ever, committing suicide by withholding breath is impossible. Neurology includes
disturbances of more stable structures while psychiatry deals with more flexible
ones (Ke↪piński 2001a, pages 173–174).

As it was mentioned, a satisfying definition of information metabolism struc-
tures has not been worked out, however despite that it is possible to conduct the
analysis both of their properties and functional aspects. Thus, a certain order, man-
ifesting itself by settlement of single elements of structure and organizing them in
a wholeness, is an essential feature of a structure.

A process of life is a continuous exchange of energy and information between
a living organism and its environment. The organism creates its own structure
basing on received from the environment energy and information. Although in the
information metabolism process the elements of structure are changed, the struc-
ture basically remains unchanged. Structure building counteracts the increasing of
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entropy. The stronger tendency to counteract entropy is, the more complicated the
structure becomes. An individuality of a given system is a result of properties of
its structure. Conscious effort to preserve the established structures of energetic
metabolism is not required and is realized thanks to complex physiological au-
tomatic activities whereas preserving the structures of information metabolism is
due to the necessity of making continuous exertion. In fact, numerous functions
are automatized here as well when they are repeated and because of that carried out
without conscious effort, for example walking, speaking, writing but every new
form of interaction with environment requires exertion which is mainly connected
with selection of pieces of information received both from the environment and
from the very organism which means concentration of attention. The exertion is
also connected with a choice of the appropriate form of behavior—a conscious
choice (a volitive act) and, in the case of learning new skill, creating new cogni-
tive structures and linking them with the already existing ones—integrative effort
(Ke↪piński 2001b, pages 197–199, Ke↪piński 2001a, page 181).

The roles fulfilled by the structures of information metabolism are various and
dependent on the type of structure. There were mentioned functional structures
that are connected with carrying out activities of organism on the physiological
level. Reflexes, links between them and corresponding stimuli are a specific kind
of functional structures. They are the simplest type of information metabolism
structures and therefore they were studied as first. Pavlov’s and Hebb’s results are
the basic and classical ones in this field (Pavlov 1927, Hebb, 1949).

Cognitive structures are another type of information metabolism structures. They
are models describing the reality and especially the environment, another people
and their relations with the information metabolism of the cognitive subject (for
instance, intensions which are ascribed by the cognitive subject to another people)
and himself together with his own information metabolism.

Imagination about own body, being in fact a structure on which time-spatial
associations with the environment are built, is of a particular significance. On this
structure organizing signals received by the nervous system and sent by it is based.
The imagination of own body and the sense of sex plays a basic role in creating
the self-concept which is, in turn, connected with the sense of uniqueness and
self-esteem (Ke↪piński 2002b, pages 59–60).

Acquiring the reality an individual fits an incoming stream of information into
the frames of own cognitive system shaped on own cognitive structures making
effort to preserve the inner organization during the whole process. It is manifested
by applying the mechanisms of interpolation when the amount of data is not
sufficient or by applying filter mechanisms when the amount of data is too large.
In the latter case the individual is endangered by chaos, which is manifested as
total disordering of incoming stream of information and, in certain cases, the lost
of the reason-consequence relations in the sequence of the observed events. An
established system of concepts, opinions, norms of valuations and, more generally,
social-culture norms is supplied to the individual by his social environment from
the earliest stages of life, enables him to adapt to the environment and in a specific
way organizes the chaos of received signals (Ke↪piński 2001b, pages 102–103).
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Similar to the interpolative mechanisms are the extrapolative ones. They are used
to predict future referring to the past and presence. Thus, they use memory, which
is also a certain type of structure on the highest level of information metabolism,
and models of predicted phenomena. These models are based on the knowledge
about known past and present states of predicted objects and they allow to foresee
the time sequence of their states in future. Comparing of predicted future with
the existing reality enables verification of the model and, in consequence, the
cognitive structures. To strong perseveration of cognitive structures, which results
in difficulties with their verification and changes, is pathology and is connected
with emerging of delusion structures. They are rigid, unchangeable in time and
inadequate to the reality (Ke↪pinski 2002a, pages 214–218).

It’s quite out of our comprehension how the model of the surrounding reality is
created. However, for certain its basis is a system of dynamic mutually interacting
structures. The system undergoes quick destruction in situation when it is isolated
from the outer world so it can be supposed that, to create and maintain it, constant
contact with reality is necessary. A human being, when is isolated loses his sense of
time and space and, as a result, anxiety is experienced. Cognitive structures become
deteriorated and it causes that thoughts lose their logical order and feelings become
more and more undefined, and a man loses the sense of self-identity and uniqueness
(Ke↪pinski 2002a, page 104).

The next sort of information metabolism structures is emotional structures and
the scheme of emotional relations with the environment. These, so called, emo-
tional stereotypes are created in the earliest periods of life, first of all as conse-
quence of contact with the closest people i.e. parents and siblings. On later stages
of life new people, things, situations take only determined place in the scheme
while the very scheme, apart from some specific situations, is not changed basi-
cally. Thanks to this one has completed emotional structure connected with the
environment. Using this established frame in the case of emotional reactions in
most situations is indispensable for human being. For example too long hesitating
to approach or to run away can bring about tragic consequence in a dangerous
situation. That is why there is no time to create new emotional structures trigger-
ing the proper reaction—one must use already established schemes. Thus to new
events old emotional patterns are applied. Then, in new situations, the model of the
reality is deformed as a result of unavoidable simplifications but time of reactions
is shortened and they are more direct. Ambivalence and hesitation, expressed by
oscillations of emotional attitudes between two opposite extremes, is an evidence
of emotional scheme, which has not been fixed in childhood sufficiently. It hap-
pens when caused by a new situation emotions are too strong and do not fit the
established patterns or when the schemes are totally inadequate to the situation
which has occurred (Kȩpński 2001b, pages 255–256). The structures of informa-
tion metabolism are mutually related and these relations especially occur between
specific levels of information metabolism. That is why emotions (lower level of
information metabolism) affect a model of the reality, created in a specific moment
(higher level) including even distorting of sensual model of the reality, which can
occur as a result of strong emotional strain. The model of reality is changed as
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consequence of the feeling of being harmed, guilty, envy and another established
emotional attitudes. The commonly known phenomena is a change of an image of
the same person under the influence of various feeling connected with them. The
same person is perceived quite differently when is loved by the observing subject
and differently when is hated. In both cases the perceived image is very inadequate
(Ke↪piński 2001b, pages 96–98).

A specific kind of information metabolism structures are the ones responsible
for time sequencing of cognitive, emotional etc. schemes. They create an order in
sequence of structures of a given type, for example emotional ones, establishing the
way of emotional experience, perceiving, acting. In such a way the time sequencing
specifies the dynamics of psychological processes which can be the starting point
for modeling the mentioned ones using dynamical systems theory (Bielecki 2000,
Bielecki 2001, Kokoszka et al. 2001) or stochastic processes.

Dynamics connected with sequencing of certain type of structures can be expe-
rienced by experiments on the perceptual level, for example, looking at the pictures
that can be perceived in two ways: for a moment an animal is seen and then sud-
denly a human face is noticed (Neisser 1967). A such picture, watched for longer
time, can be perceived oscillatory every several seconds the way of its perception
changes and this process can be steered to some extent (Ke↪piński 2001c, page 193).

On the highest level on information metabolism the dynamics of structures
sequencing is determined by the structure of vividly experienced events, consisting
of three basic elements: “self”, the border separating the outer world from the inner
one and time-spatial organization. “Self” is the central point in experiencing, which
determines an identity of a human and has control and integrative functions in some
processes. The border protects the system from the pressure of external stimuli
and allows not manifesting some structures of information metabolism. The time-
spatial order enables to filter excessive information and organizing it into structure
understandable for the environment. Including it into own information metabolism
and fitting into already existing structures—integration—occurs (Ke↪piński 2001b,
pages 198–200).

The structures of information metabolism are created not only on an individual
level but also on social levels. On the highest social level it is the culture base of
knowledge including social and culture norms, obligatory cognitive paradigms, i.e.
scientific and engineering knowledge, and also religion believes, fine arts output,
algorithms allowing to solve cognitive and social problems, legal norms and other
elements of, so called, social consciousness. The determine the cognitive and func-
tional structures of individuals and whole social groups to wide extent and affect
perception and interpreting of the reality and also decision of both individuals and
whole social groups in significant way. Reception of white explorers of America
by Indians can be put as an example. In Indian mythology there were present white
gods who stepped down to the Earth. Therefore when European came to America,
the Indians fitted the existing situation into obligatory on their culture level cogni-
tive structures, interpreting the reality as second coming of gods. That is why they
did not attack the newcomers but welcomed them hearty with disastrous effect for
them.
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In order to create an adequate cybernetic model of human information
metabolism structures at least the following problems have to be analyzed:

1. The problem of equivalence of structures. In the process of automatization
structures of knowledge-base type are replaced by equivalent simpler structures.
In the case of functional structures the definition that the same information on
the input causes the same action of the system seems to be obvious. However
a question arises what does it mean that two structures are equivalent if they
are not functional ones? What types of structures can be reciprocally equiv-
alent, for instance is there a function equivalent to a given algorithm? Are
non-algorithmic structures equivalent to certain mapping? Such questions are
important when dynamical systems theory is applied to modeling of informa-
tion metabolism dynamics—if the answers of above questions are affirmative
structures of specific levels of information metabolism can be presented as
mappings in equations (1)–(8).

2. Resonance of structures. Why, in some cases, a stimulus causes incommensu-
rably strong response? This phenomenon can indicate that there are resonance
kinds of phenomena in information metabolism. What does, in such situation,
mean that two structures are in resonance? What conditions are necessary and
what are sufficient for resonance to occur?

3. Information as a dynamics of structure. Undoubtedly existing theories of in-
formation (Shanon’s, Kolmogorov’s) are not sufficient to describe information
metabolism. However the theory of Prigogine seems to be the right step for-
ward to describe energetic-information metabolism. And here another obvious
questions arise:
� how the time structure of signals is coded into spatial structure of neural

stimulation?
� how many pieces of information is coded in a given structure?
� what is the specific of dynamic processes causing creation of information

and, especially, what is the role of phase transitions and chaotic phenomena
in this process?

4. Hierarchy of structures. Information metabolism of human is hierarchical.
Simple structures on lower levels take part in information metabolism, cre-
ating structures that are information passed to higher levels. On the higher
levels more and more complex structures are processed. And the next prob-
lem to solve is: can be universal taxonomy of structures, according to their
complexity, introduced? Would be such taxonomy dependent on the type of
the simplest structure in this hierarchy and what kind of relation it could be?
As an example sight and hearing of a human can be considered. A harmonic
analyze of acoustic wave is carried out by the sense of hearing whereas the ini-
tial point for the sense of sight is analyze of spatial stimulations of retina.
Both acoustic wave and spatial stimulations are, in this case, the simplest
ones in the hierarchy of processed structures. Does this difference affect com-
plexity of the highest information metabolism structures related to sight and
hearing?
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Piaget’s works continued up to present days should be considered first investiga-
tions of this type (Piaget 1949, Piaget 1967, Piaget 1971, Piaget 1975). He studied,
among others, the process of shaping logical structures by experiences like learn-
ing, applied non-cyclic four-element group (called by him the INRC group from
the first letters of transformations describing the structure of inference in solving
tasks: identity, negation, reciprocation, correlation) to modeling relations in phys-
ical world considering movement (Piaget 1949, Piaget 1975). Piaget created an
original theory of equalization of cognitive structures studying the dynamics of in-
formation metabolism in children (Piaget 1975). On the other hand, contributions
to studying the equalizations of cognitive structures, as it is understood above can
be found in literature of computer science.

As it was mentioned the general theory of structures has not been created so far,
however nowadays great mathematical output is available which can be applica-
ble to consider the problems of modeling information metabolism structures. The
more detailed discussion about the topic is given below. Now, let us stress that at
present there are used algebraic structures (algebras in causal and cognitive maps,
graphs in cognitive and semantic maps and grammars in recognizing systems),
probabilistic ones (statistical and Bayesian inference, probabilistic prediction with
application of stochastic processes), formal logics (rule systems) to modeling and
analyzing of various type of the highest level of information metabolism struc-
tures. It should be also mentioned that application of topological methods and
dynamical systems theory (Struzik 1987b) and category theory (Piaget 1975) to
the description of structure and evolution of cognitive systems has been tested
as well.

In more detail analysis it must be stressed that to implement system, reflecting
functional properties of human information metabolism, cybernetic and mathe-
matical models of structures and processes of human information metabolism
have to be created. In the field of cognitive structures significant results have been
achieved. There are numerous kinds of models, based on various mathematical
paradigms, which have been used since years and, following, their applicability
has been verified. First of all, mechanisms applied in expert systems to modeling
of knowledge should be mentioned. Systems based on formal logic, fuzzy logics
and fuzzy sets theories can be used as well. Applying logic to the description of
a cognitive system, knowledge is a set of rules and facts that, together with the
descriptive language and deductive system based on the set of axioms, represent
the structure of knowledge. Having inference mechanisms, the future states of the
system can be predicted basing on observations of the system and environment
that, in turn, can be applied to, mentioned before, extrapolating and interpolating
structures. It is also possible to describe previous states, concluding from observed
facts and to create generalizations basing on regularities, expanding the knowledge
in this way. It often happens that concepts of classical logic are too poor to create
accurate base of given knowledge and flexible inference system. Then fuzzy meth-
ods can be used (Zadeh 1965, 1973, 1975a, 1975b, 1975c, 1976) the more that
both cybernetic scheme of fuzzy inference system and theoretical foundations of
such systems with methods of implementations are worked out (Brown & Harris
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1994, Mizumoto et al. 1979, Pedrycz 1993, Silva 1995, Wang & Mendel 1992,
Yan et al. 1994). Numerous methods of knowledge modeling, alternative to logic,
were created as the result of analysis of some information metabolism structures
in men.

Thus, for instance, semantic nets were introduced as a model of a human mem-
ory (Quillian 1968). Knowledge is represented as a graph structure in which nodes
correspond to objects while edges represents relations between them. The graph is
searched during inference process. Causal maps are another example of such type
structures (Chaib-draa 2002, Kelly 1955), which are applied for some aspects of
the environment modeling, particularly for description of relations between rea-
sons and results. They are also used for a formal description of a decision making
process and has been already applied in multi-agent systems (Chaib-draa 2002).
Graphs and algebraic structures are their mathematical representations. Analy-
sis of human reactions when a man is faced with situation being untypical for
him was a starting point for introduced another sort of knowledge systems, frame
ones (Minsky 1975, Hutchinson 1989). Then a man extracts a certain structure
of information metabolism from his memory—this one which is, in his opinion,
the most adequate for a given situation—and the contain of this structure is used
as a basis of his reaction. Ke↪piński referred to the similar mechanism when he
wrote about emotional schemes what, perhaps, would allow implementing mod-
els of emotions as frame systems. Frames constitute a hierarchical structure and
connections between them create heirship relations, which means that an inferior
frame inherits all properties of a superior one. During inference process heirship
relations are analyzed.

As far as emotional structures of information metabolism are concerned there ex-
ist only few elementary emotions—depending on authors 6-10 types are specified.
All people experience them in a very similar way but the same stimuli can trigger
different emotions depending on the individual man. The dynamics of emotions
can vary as well—some people are emotionally stable whereas others can experi-
ence wide spectrum of emotions in a short time. Psychological features and culture
influences cause the mentioned distinctions. Functionally emotions ensure realiza-
tion two biological laws: aiming of each individual of any species to preserve his
own life and aiming to preserve species. Therefore emotions play important role
while motivations are generated and, as a consequence, they influence a decision
making process. Ke↪piński stressed that emotions are a result of the first stage of
information metabolism trigerred by information from both the internal and exter-
nal environment—interoceptive and exteroceptive stimuli (Ke↪piński 2001a, pages
187–188). The main key of this stage is to define a relation to the environment in
the light of events taking place in it. First of all “towards” or “from” environment
orientation is chosen. The “towards” orientation implies a deep interaction with
the environment whereas the “from” one causes isolation from it. In such a way a
level of activity is determined.

A few attempts of emotion-like mechanisms modeling were done. According
to Mazur, who studied autonomous systems from cybernetic point of view (Mazur
1966), including the context of human psyche (Mazur 1976), emotions in an
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Receptors Correlator
decision

emotionsreflections

Homeostat Effectors

AccumulatorAlimentators

Receptors—receive stimuli from environment, translate them into the inner lan-
guage of the system and transmit them to correlator

Correlator—processes information and make decisions
Alimentators—draw energy from environment and transmit it to the accumulator
Accumulator—stores and converts energy
Homeostat—analyzes the system state and keep its processes in balance
Effectors—influence environment

FIGURE 7.4. A cybernetic model of the simplest autonomous system according to Mazur

(Mazur 1966, Mazur 1976).

autonomous system are information processing module (correlator) acting onto
homeostat, which keep processes in the system in balance (Mazur 1976, pages
175 and 194)—see Fig. 7.4.

Basing on the Mazur’s model and some behavioral psychology concepts
Świȩcicki implemented a multi-agent system in which a single agent was real-
ized as Mazur’s autonomous system (Świȩcicki 1999). Among others, different
types of artificial neural networks were used to implement the agent’s correlator
and homeostat. Canamero (Canamero 1997) used a multi-agent system for emo-
tion modeling. Basic emotions are represented by single agents interacting dy-
namically with other ones until a balance is reached what yields making decision.
Results presented by Świȩcicki and Canamero are important contribution for emo-
tions modeling studies and are valuable because investigations concerning emo-
tions are not as advanced as that ones concerning logical information metabolism
structures.

Reflexes, both conditioned and unconditioned, instincts and drives are structures
characteristic for the biological level of information metabolism. A reflex is a
simple functional dependence between stimulus and reaction usually at an effectors
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level. Drives and instincts allow to fulfill needs connected with realization both of
biological laws and, therefore, they trigger strong emotions.

6. Integrated Model of Mental Organization

Most of the commonly accepted ideas dealing with the dynamics of consciousness
states may be integrated within a three-dimensional model of the states of con-
sciousness developed in a series of publications, ending with a psychodynamic-
cognitive model of information metabolism (Kokoszka, 1999). In the first ver-
sion, the model was two-dimensional, and it distinguished and described four
states of consciousness (Kokoszka, 1987–88): ordinary waking state of conscious-
ness (OWSC), differentiated waking states of consciousness (DWSC), rapid eye
movement (REM) sleep and NON-REM sleep. The current state of conscious-
ness was considered in terms of oscillations, on a horizontal plane, accord-
ing the sleep-waking dimension of the sleep-waking biological cycle and rest-
activity dimension of the basic rest-activity cycle (Kleitman, 1982) responsible
for REM-NONREM cycles and their waking counterparts, DWSC and OWSC
respectively—see Fig. 7.5. Later, the model was expended by an introduction
of the vertical dimension of developmental levels of the states of consciousness
(Kokoszka, 1990–91, 1991–92). On this three dimensional model, the current state
of consciousness (CSC—on the model below) is described as oscillating at the same
time on a horizontal level (according to the diurnal, sleep-waking cycle and the
approximately 90-minutes Basic Rest-Activity Cycle) and on vertical dimension

FIGURE 7.5. Model of mental organization according to Kokoszka (Kokoszka 1990–91,

Kokoszka 1991–92).
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of the main levels of mental processes organisation (understood in terms of re-
gressive and developmental processes). Some different descriptions of the main
levels of the model were offered (Kokoszka, 1990–91, 1993, a,b), but at least three
levels: the biological, the emotional and the logical may be considered. The notion
of information metabolism was applied in order to describe the dependency of the
current state of consciousness on biological and psychological factors. The com-
plex, sometimes conflictous motivational tendencies were taken into account in the
evolutionary-psychodynamic (Kokoszka, 1992-93) and cognitive-psychodynamic
model (Kokoszka, 1999), including psychoanalytic concepts of id, ego, superego.
This model, if extended by the inclusion of a hypothetical supralogical level may
integrate a variety of theories of consciousness which focus on the specific parts
of this comprehensive model of consciousness, which was discussed elsewhere
(Kokoszka, 1990–91, 1991–92, 1993a, 1995). The version of the model presented
below includes only its the most important and uncontroversial elements. The cur-
rent state of consciousness may be described in terms of the sleep-waking rhythm
and of the kind of currently dominating mode of mental organisation in terms of
the typical, regressive and developmental processes. The impact of possibly con-
flictous internal forces is illustrated by Freud’s classical model of the psychical
apparatus included into the cylinder illustrating personality (the volume of the
apparatus can illustrate “the ego strength”, or “mental energy”). It is noteworthy
that the model may be easily extended by inclusion of a more controversial (bro-
ken lines) rhythm of rest-activity and one of the existing developmental theories
describing levels of personality.

Basing on the Kokoszka’s concepts the mathematical model can be improved
(the preliminary mathematical version of this model was bescribed by Bielecki,
Kokoszka, & Holas, 2000). First of all the sleep-waking biological cycle can be
taken into consider in such a way that control functions g in model (1)–(8) should
be a periodic functions reflecting periods of sleep and waking. An organisation of
the cylinder illustrates personality states neighbourhood relations between infor-
mation metabolism structures on the information metabolism levels. The current
state of consciousness, postulated as oscillations at the same time on a horizon-
tal level could be described as oscillating character of the terms f in the model
(1)–(8).

7. Summary

The Ke↪piński’s concepts similarly as the theory of systems or theory of evolu-
tion constitute a synthesized approach and thus their experimental verification
is possible but more difficult than in the case of narrower theories. For exam-
ple there exist facts confirming the theory of evolution. These are, for instance,
mutations of viruses and bacteria as the result of using medicine. This kind of
verification is possible because the theory of evolution as a concept has been
enriched by some results from a genetic field. There undoubtedly exists a ne-
cessity of polishing up the information metabolism theory, which was (what
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should be kept in mind) formulated in a hurry by Ke↪piński faced with a mor-
tal illness. Elaboration of exact models would constitute one of the stages of
this undertaking. It should be noted that Ke↪piński has formulated the concept of
information-energetic metabolism in such a way that on the basis of his concept
exact models can be created. It is also necessary to create tools for measuring
quantities, which characterize human information metabolism. It seems, for ex-
ample, that it would be possible to measure the abilities of a man to acquire new
information and a speed of its processing using specially constructed computer
tests.

Summing up, Ke↪piński proposed the universal model describing the structure
and dynamics of human consciousness in normal as well as in pathological states.
His concepts are developed up to this day both in the direction of applications
in psychology and psychiatry and creating exact models, though it seems that
their description and development are still not satisfactory. The significance of the
information metabolism theory goes far beyond psychology and psychiatry. The
concepts of Ke↪piński not only concern human psyche but also apply to a very wide
class of cybernetic objects—self-controlling open systems. Thus, a metaphor re-
lating the Ke↪piński’s theory to processes occurring in a biological cell not only has
the meaning that is assigned to a metaphor in a cognitive process (compare remarks
about a metaphor in the introduction to this chapter) but also directly indicates the
generality of the information metabolism concept. Due to its generality this ap-
proach has already been applied in philosophy and sociology (Tischner 1983, 1985)
and can be applied also in robotics (for instance to analyze energetic-information
metabolism of an robotic system including multi-agent systems both embodied
and disembodied) and economy (for instance to analyze information-energetic
metabolism on the level of knowledge management in a firm). The influence of the
Ke↪piński’s concepts on successive generations of psychologists and psychiatrists
in Poland is also important.

In respect to the subject matter of this book we have restricted ourselves to
present information metabolism models. However one should be aware that mod-
eling mental processes and phenomena, which are directly connected with psyche
in the framework of exact sciences, has a wider scope. At the highest level of
generality a structure of knowledge used by a man and schema of his reasoning
can be studied. Cybernetic models concerning knowledge structures and mod-
els based on logic or some sections of discrete mathematics and algebra, which
describe inference rules, are created. This approach has been used in computer
science applications to create expert systems. Beginning from the results obtained
in psychology and psychiatry, models of some psychic distortions like schizophre-
nia are created. This can be done using artificial neural networks, which are also
applied to model various aspects of a memory like an associative memory (Hertz,
Krogh, & Palmer 1991, chapter 2) and cognitive functions like speech recognition
or to model an optic system (Hwang & Henderson 1992). The thorough analysis
of structures and dynamics of emotional experiences done by LeDoux, where the
author widely refers to neurophysiologic conditions, can also be a good starting
point to create exact models (Le Doux, 1996). It should be also mentioned that
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relations between psyche and its models in the light of Gödel theorem are discussed
in Arbib (Arbib, 1987, subchapter 8.5).

Models built in the framework of exact sciences are successfully used to de-
scribe phenomena on the neurophysiologic level. At the foundations of all mental
phenomena models originating from neurophysiology lays the assumption that
consciousness is an empirical reality, which seems to be the result of a metabolic-
regulative activity of a brain. Thus, the suitable level of a mental function analysis
is the one on which this function is represented in the brain. It is assumed in all
formal models of phenomena concerned with psyche, which are based on neuro-
physiology, that:

1. A neuron is a basic functional unit of the brain.
2. A neuron is a cybernetic unit having inputs and outputs and processing signals.
3. Functional properties of a given neuron change in time. This is connected with

a learning phenomenon.
4. Neurons are connected and form a modular structure that changes in time. Con-

nections are realized in such a way that outputs of some neurons are connected
with inputs of others. Moreover, some neurons are connected with receptors
and receive stimuli from the external world (exteroceptive stimuli) and from
the inside of a body (interoceptive stimuli). Some part of neurons is connected
with internal organs and muscles and controls their activities.

5. Consciousness is the result of a brain activity.

It is generally assumed that a basic functional unit of a neural system is a
neuron. Thus, modeling of a neuron is vital in order to model a neural system or
some part of it. The first model, which with minor changes functions to this day,
is a McCulloch’s and Pitts’s model developed in the forties of the 20th century
(McCulloch & Pitts 1943). According to this model a schema of a neuron activity
looks in the following way. A neuron has a few inputs and one output what reflects
the fact that a biological neural cell has a great number of dendrites and one axon.
Signals constituting a vector 	x of Rn are simultaneously put onto neuron inputs in
such a way that the kth component of the vector is put onto the kth neuron input.
A given signal can release different amounts of a neuromediator in a biological
neural cell depending on the properties of the neuron. Thus, it is assumed in the
McCulloch-Pitts’s model that neuron inputs are weighted, i.e., to each neuron input
a number, which the component of an input signal vector put onto a given neuron
input is multiplied by, is assigned. As to an axon total neuron activation is sent,
weighted input signals of a neuron are added and its total activation is computed
in the model. Thus, after signal passing through a neuron input one number is
obtained—a total activation of a neuron. Then, this number is transformed by a
mapping f : R → R, called an activation function of a neuron.

As it was mentioned, the presented model of a neuron is excessively simplified
from a point of view of contemporary neurophysiological knowledge. Therefore,
although neurons based on the McCulloch-Pitts’s model is commonly used in
computational practice and modeling some phenomena concerning psyche, other
approaches are searched for. On the one hand the top-down approach, which starts
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from the level of one neuron, is used. In this case biophysical and biochemical
processes occurring in a neuron are considered in a detailed way and described
using mathematical methods like differential equations. These methods are often
complemented by electronic models and neuronal phenomena are described then
in the framework of physics. Although connections between mental phenomena
and neuronal biophysics considered on such a low level are not know exactly,
we know from clinical practice that distortions of processes on the level of ionic
transportation or transmission of neuromediators can cause distortions on the men-
tal level. Thus, models of this kind should be considered.

The most classical model of this type is a description introduced by Alan
Hodgkin and Andrew Huxley. In a series of papers (Hodgkin, Huxley & Katz
1952, Hodgkin & Huxley 1952a, b, c, d) the authors described the results of studies
on ionic conductance of a neural cell membrane that generates a neural impulse
and they gave a mathematical description of the phenomenon based on differential
equations. They were awarded the Nobel Prize in medicine and physiology for
their researches in 1963 (together with John Eccles). Starting from physical laws
of conservation and equations of diffusion and electrical laws it can be shown that
a neuron acts analogously as a capacitor connected in a parallel way with a resistor
and therefore currents flowing in a neuron are described by the equation (Keener &
Sneyd 1998, equation 4.1).

The Hodgkin-Huxley’s equations have a complex form, however, flows of neural
impulses computed using them are compatible with the ones observed experimen-
tally. It should be stressed that the Hodgkin-Huxley’s equations in their original
form concern a single point of a membrane. However an electrical axon equation
can be worked out using them (FitzHugh 1969; Nagumo, Arimoto, Yoshizawa
1962). The important fact is that both the Hodgkin-Huxley’s and FitzHugh-
Nagumo’s equations have chaotic solutions and that chaos has been observed
in biological neurons stimulated by currents being periodical functions of time
(Aihara, 1999). Thus, flows of electric potentials on the membrane of a neural cell
obtained by experiments and observations are satisfactorily consistent with dif-
ferential models but have rather high computational costs. Therefore taking into
account contemporary computational techniques they are not suitable to simulate
networks composed even of a small (in comparison with biological systems) num-
ber of neurons—for instance hundreds or thousands. However it is possible that
this situation will be changed in future. Moreover models of this kind can be useful
in verification of other models.

As the McCulloch-Pitts’s model is too much simplified while models based
on lower neurophysiologic levels, especially the mathematical Hodgkin-Huxley’s
models, have as it was mentioned high computational costs, other approaches to
the problem of creating models of a biological neuron are tested. One of the widely
used approaches is such where functional properties of a biological neuron are not
faithfully reproduced but instead an artificial neural network composed of these
neurons properly models biological properties of neural systems. The additional
advantage of this approach is the possibility of indicating by the model promising
directions of neurophysiologic research on the level of a neuron. If we postulate a
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model of a neuron and it turns out that a network composed of neurons of this kind
has good functional properties, then it is worth one’s while to test if a biological
neuron has any properties of the postulated artificial one and what follows if the
compatibility on the higher level of organization between a biological original and
the model has a deeper basis. Radial neurons are commonly used models of this
kind. In these neurons the value of an activation function depends only on the
norm of an input signal vector, so it is given by the equation y = f ( || 	x || ), where
the Gauss’s function f ( || 	x || ) = exp (−|| 	x − 	c ||2/σ 2) with parameters 	c and
σ or the Hardy’s function f ( || 	x || ) = 1

/
( || 	x ||2 + σ 2) or some other (Osowski

1996, chapter 5) is used as the activation function. Dependence only on the norm
means that the activation function has a spherical symmetry in a space of input
signals.

Apart from different functional dependencies, where a vector of an input signal
is an independent variable, two other approaches are well known. Neurons with
hysteresis are one of them. In models of this kind the value of a neuron output
signal depends not only on a current input signal but also on previous ones (in
the most simple models on the last one). It is not known in what degree activation
functions of this type are adequate in respect to biological reality, however chaotic
solutions occur in these models and as was already mentioned chaotic phenomena
are also observed in biological neurons.

Stochastic neurons are the other approach. In contrast to the already described
models they do not have a determined value of an output signal for an input signal
or a sequence of input signals (as in the case of neurons with hysteresis). In neurons
of this type the value of a neuron output is taken randomly according to a given
probability distribution and only this distribution is a function of an input signal
vector (Hertz et al. 1991, subsection 7.1). Thus in a stochastic neuron it is possible
to obtain different output signals in different moments despite the same input
signal.

Artificial neural networks have been already mentioned. A neural network is a
structure composed of connected models of neurons. The connections are realized
in such a way that output signals of some neurons are put onto inputs of other
neurons. Moreover, some neurons are connected with inputs of a whole system
and receive input signals. The structure of connections among neurons and values
of their input weights determine the way in which a neural network works.

A neural network must be programmed (learned) in order to solve a given prob-
lem, i.e., weights of all neurons should be properly chosen. A process of learning
a neural network can be performed using different mathematical methods for in-
stance methods based on differential equations and the theory of dynamical systems
(Owens & Filkin 1989; Tseng & Siljak 1995), stochastic and evolutionary methods,
etc. Each of them models some aspect of a biological learning process. Applications
connected with linguistics like the problem of an orthographic-phonemic trans-
formation (Bielecki, Podolak, Wosiek, & Majkut 1996; Sejnowski & Rosenberg
1987) can be also added to the already mentioned applications of neural networks.
Muller & Reinhardt (1990), Tadeusiewicz (1993), Żurada (1992) should be rec-
ommended to readers interested in the subject of artificial neural networks.
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In respect to the subject matter of this book, relations between neurophysiol-
ogy and mental processes have been only outlined. The book Sheperd (1995) can
be recommended to readers interested in obtaining more detailed information on
neurophysiology. The monograph Keener & Sneyd (1998) discusses mathematical
models of physiological processes including neurophysiologic ones. Mathemati-
cal, computer science and cybernetic models of systems and neurophysiologic pro-
cesses on different levels are described in Tadeusiewicz (1994), while connections
of psyche with mental processes occurring on different levels of matter complexity
including the neurophysiologic level constitute the subject of the book Scott (1995).
Mutual relations between consciousness and neurophysiologic processes are stud-
ied in Tra↪bka (1983, 1994), where the author often refers to philosophical aspects
of the subject.

References

Aihara, K. (1999). Chaos in axons. In Arbib, M.A. (ed.): The Handbook of Brain Theory
and Neural Networks, Massachusets, London: MIT Press, 183–185.

Arbib, M.A. (1987). Brains, Machines, and Mathematics, New York/Berlin: Springer-

Verlag.

Bielecki, A. (2000). A mathematical model of Ke↪piński’s information metabolism theory,
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8
Metabolism of Information as a Model
for Multiaxial Psychotherapeutic
Diagnosis

Preface

Currently, the community of scientists seem to become more and more pragmati-
cally-oriented. I have heard questions from psychiatrists and psychotherapists
about a practical implications fo my theory and models. This chapter illustrates
the application of the information model to integration the wide variety, clinically
meaningful findings made within neurobiology, psychodynamic, cognitive and
behavioral approach to psychopathology. The multiaxial schema for the psy-
chotherapeutic diagnosis based on information metabolism theory is presented
and illustrated in the case study.

1. Introduction: Lack of Widely Useful Model
for Psychotherapy

Each psychotherapeutic intervention underlies a model of mental process
organization and of mechanisms of symptoms formation. There are a variety of
psychotherapeutic approaches, equipped with very different models. However,
those models are rarely topic of scientific researches and verification. Practitioners
tend to accept them if they find them helpful in the conceptualization of effective
psychotherapy. Moreover, the metaanalyses of results of studies indicate that
many different psychotherapeutic schools are similarly effective. Eventually, the
hypotheses of common unspecific psychotherapeutic factors get some support.
A movement toward integration of a variety of psychotherapeutic approaches
may be observed during the last decade, but it has a very limited impact on
psychotherapeutic practice. It is dominated by several very popular approaches
(psychoanalytic, behavioral, cognitive, systemic) represented by international
associations. They develop their own theories in their own hermetic languages
and in increasing isolation from each other. There is a strong need for a relatively
neutral metatheory which would, at least, enhance effective communication
among representatives of different approaches and would, hopefully, enable a
verification of the models applied in psychotherapeutic practice. They are rather
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simplistic and do not take into consideration recent progress in neuroscience.
Eventually, to the most widely applied models of mental mechanism considered
in psychotherapeutic practice belong:

� different modifications of psychoanalytic model formulated by Freud (division
of mental apparatus into id, ego, superego on one hand and into conscious,
preconscious and unconscious parts),

� simple behavioral models of formulation of symptoms and therapy programs in
terms of processes of learning (mainly conditioning)

� cognitive models of isolated cognitive schemata of symptoms formation

There is a lack of more comprehensive models for psychotherapy. Unfortunately,
neither models applied in artificial intelligence studies, nor in neurophysiology
and cognitive psychology are helpful in psychotherapeutic practice. They do not
take into consideration of mental phenomena, which are the main subjects of
psychotherapy, because those models are focused on the different levels of mental
process organization than psychotherapy.

1.1. Self-Organizing and Dynamically Changing Structure
of Mental Processes

Most of psychotherapeutic approaches develop due to findings made during the
treatment. Experimental results do not underlay most of psychotherapeutic clinical
actions. However, recently there is an increasing number of researches on psy-
chotherapy and studies aiming at expanding the scientific bases of psychotherapy.
The idea of application of dynamic systems theory into the study of psychother-
apeutic processes and phenomena is considered promising by many authors. “A
dynamical system may be defined as a deterministic mathematical prescription
for evolving the state of a system forward in time” (Ott, 1993, p.6). A human
being and systems of mental processes, such as consciousness, identity, and habit-
ual behaviors or feelings are dynamical systems because they change in time and
have self-regulation ability. They can create, maintain and restore coherent relation
with surroundings, when it is disturbed. The review of literature on application of
dynamical systems theory (Kokoszka, 2002) includes numerous papers. It was
applied to the construction of a general rationale for the comparison of contem-
porary models of psychotherapy (Ford, Urban 1998). This is based on “consensus
in the human developmental sciences, synthesized with the prototypical dynamics
of complex, open nonlinear systems models” (p. 585). Three basic proprieties of
organization that enable a person, to maintain as a being while in the process of
becoming includes:

(1) unitary functioning
(2) self-organizing
(3) stability maintaining

Similar presumptions are accepted by constructivism, which develops within the
cognitive-behavioral therapy. According to Mahoney (2000a,b; Mahoney, Moes,
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1997) one of the creators of this approach, is based on five basic themes:

� Activity—living organisms are motivated to engage with challenges of life and
the developmental opportunities.

� Order—living organisms have self-organizing abilities. They can create order.
However, disorder has important meaning, because it is necessary to the devel-
opment.

� Identity/self—people actively make order in their own experiences and deal
with distinctions based in our embodiment and the contrast between “self” and
“other”.

� Social, symbolic processes—the human self-organizing activity is embodied in
social, symbolic context.

� Dynamical, dialectic development—the person is always changing and self-
stabilizing at the same time

Dynamical systems theory is applied by psychotherapists of the variety approaches.
Psychoanalyst Robert Langs is the co-author of series of publication on this topic,
including description individual sessions of psychotherapy as a dynamical system
in action capable of being mathematically described and modeled (Badalamenti
& Langs, 1992). “The sequential plan analysis”, that realize a dynamical analy-
sis of the client-therapist relationship was described by Richter, Schiepek, Kohler
and Schutz in 1995. The analysis of the time courses of psychosocial crises in-
dicated that a single system approach (time series model) is helpful in designing
appropriate psychotherapeutic strategies (Tschacher, 1996). Non-linear dynamic
systems theory of mind activity applied to the understanding of mother-infant in-
teractions resulted in the concept of “implicit relational knowing”, considered as a
non-interpretative mechanisms in psychoanalytic therapy (Stern, Sander, Nahum,
Morgan, Bruschweiler-Stern, & Tronick, 1990). According to Fishman (1999),
dynamical systems theory can help to embrace two psychoanalytic approaches:
relational psychoanalysis and ego psychology. Studies on an anorectic patient re-
vealed synergies between cognition, emotion and behavior during her recovery
(Empt & Schepek, 2000): the analysis of activated feedback dynamics led to inter-
pretation of this process as a dynamic, self-organizing system. Dynamical systems
theory was applied as a conceptual framework for the study of change in psy-
chotherapy of depressed patients (Hayes & Strauss, 1998) and congruently with
this model it was found during cognitive therapy that the less client protection and
more destabilization of depressive patterns predicted, the more improvement at the
end of treatment. Therapeutic dyad and mother-infant dyad are considered as self-
regulating dynamic systems that are also self-reparative (Modell, 1998). Analysis
of 22 courses of psychotherapy led to the conclusion that synergetics and nonlinear
dynamic may be relevant metatheories for clinical psychology (Tschacher, Baur
& Grawe, 2000). Some processes in psychoanalytic therapy may be considered
according nonlinear dynamic systems principles (Lyons-Ruth, 1999). It was also
taken into consideration in analysis of intersubjective approach (Sorter, 1999). The
relevance of dynamical systems theory for psychoanalytic theory and treatment
was described by Lachmann (1998). The application of dynamical systems view
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to an analysis of temporal interaction of process variables in psychotherapy led to
some interesting conclusions including the main impact of the factor of patient’s
sense of self-efficacy/morale on dynamics of the studied sample (Tschacher, Baur
& Grawe, 2000). A dynamic model of change in psychotherapy constitutes one of
important concepts underlying integrative psychotherapy of depression elaborated
by Hayes and Harris (2000). Dynamic system approach to adolescent psychother-
apy was elaborated by Jaffe (2000). The dynamical systems theory is applied in
Jungian psychology. Schroer (2000) hypothesizes that after an orderly phase, dy-
namical system enters a chaotic, disordered phase to ultimately achieve a new
complex order. The study on videotaped sessions of psychotherapy led to the con-
clusion that dynamical systems provide a valuable model for studying repetitive
interpersonal behaviors (Junyk, 1981). A method of analyzing complex dynami-
cal systems was applied to the psychotherapy case analysis (Hartkamp & Schmitz,
1999). Adlerian psychotherapy is presented as contemporary, integrative dynamic
system approach (Sperry, 1999).

Psychotherapy, at the time of evidence-based medicine is searching for its sci-
entific background. Traditional models underlying psychotherapeutic practice are
very simplistic. Psychoanalysis considers the essential psychotherapeutic pro-
cesses in terms of a transferential repetition of traumatic experiences from child-
hood, whereas behaviorism in terms of learning. Currently, mental activity appears
as very complex processes, including mutual interactions among biological brain,
mental psychological activity, and influences of the environment. The dynami-
cal systems theory is considered by many as an adequate, scientific method for
description and analysis of this complex organization.

1.2. Information Metabolism as a Dynamical Systems

The model of information metabolism is congruent with the main presumptions
of dynamical systems theory, as well as of constructivism. The mathematical de-
scription in terms of this theory has justified consideration of the model as the
dynamical system. Moreover, this model may be applied to the schema for the
comprehensive, multiaxial diagnosis that may be useful in psychotherapy.

1.3. Schema for Multiaxial Diagnosis for Psychotherapy
According to Information Metabolism

The concept of information metabolism presented in the previous chapters im-
plies assessment of psychical states in the following dimensions (Kokoszka, 2002,
2005):

Axis I. ASSESSMENT OF BOUNDARIES (in analogy to a cellular membrane)

� between the individual and the external world (differentiation of oneself from
the surroundings),

� between the internal, mental representation of self and other people (differenti-
ation of one’s own opinions from views of other important persons).
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Axis II. ASSESMENT OF SELF-CONTROL ABILITIES—PROCESSES OF
DECISION- MAKING (in analogy to nucleus)

Assessment of system of values including

� dysfunctional beliefs,
� internal conflicts.

More detail assessment of self-control includes:

� the ability to maintain order
� the maturity of the order
� sense of the reality and feedback relations with the environment
� abilities of the autonomous decision-making
� assessment of central functional structures—hierarchy of values, including the

assessment:
� in what range information metabolism is determined by the subjective meaning

of the stimuli steaming from:
(1) the biological level of the system of values;
(2) characterological (emotional) level of the system of values shaped by the

personal life-time experience of an individual;
(3) personal experience that shape the socio-cultural level of the system of

values.

* conflicts among values the individual tends to achieve.
* influences of unconscious motivations.

Axis III. ASSESSMENT OF POSSIBLE WAYS OF PROCESSING INFORMA-
TION (in analogy to reticullum endoplasmicum)

� modes and possible distortions in processes of transmission, selection and trans-
formation of information incoming to a control center from an organism and
from its surrounding.

Axis IV. ASSESSMENT OF ENERGETIC RESOURCES (in analogy to
mitochondrium) (Assessment of factors influencing efficiency of mental processes)

� biological (somatic)—general somatic conditions,
� psychological (psychological problems),
� social (social support).

Assessment of the energetic resources (mental strength) leads to an answer to such
questions—What problems can the individual face now? What problems are too
difficult to be solved now?

Axis V. ASSESSMENT OF ABILITIES TO INCORPORATE NEW INFORMA-
TION (in analogy to rybosomes)

� adaptation, i.e., coping mechanisms,
� assimilation of new information,
� accommodation of existing functional schemas to new information.
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Axis VI. ASSESSMENT OF ABILITIES TO ELIMINATE USELESS DATA
(in analogy to lyzosomes)

� defense mechanisms,
� abilities to eliminate an influence of useless information.

It is noteworthy that the features differentiated above should be understood in a con-
text of a history of life-time individual experiences that shape personal functional
structures, current situation and plans for the future. Both structures involved in
decision-making as well as the transmission and selection of information have
biological, psychological and culturally-social components.

1.4. Assessment of Information Metabolism as a Potential
Psychotherapeutic Diagnostic Supplement to DSM-IV

Subjective experiences belong to the most difficult and to the most neglected top-
ics in contemporary medical sciences, dominated by evidence based medicine
approach. However, in the psychotherapeutic practice and in psychological coun-
seling that are involved in subjective experiences the knowledge of neurobiology
alone cannot provide a theoretical framework for the therapeutic interventions. The
knowledge about biological processes influencing subjective experience, (e.g., on
psychoactive substances, including medication; biological rhythms) is helpful in
the psychotherapeutic assessment, but it is less important than the knowledge on
psychological meaning of information perceived and processed by an individual.
The information metabolism model provides comprehensive framework, that can
take into the consideration classical psychoanalytical concepts of internal conflict
among the main parts of psychical apparatus and the external reality (id, ego, su-
perego, reality) [they are considered as the activity centers in “Control Center”],
as well as the defense mechanisms. The model can be congruent with the de-
tailed models of the specific symptoms formation that are developed by cognitive-
behavioral therapy. They may be considered as description of the specific central
functional structures (within value system of control center).

It is noteworthy, that there are some convergence between the diagnosis of
information metabolism and psychiatric diagnosis according to DSM-IV that are
listed below:

Axis I—Clinical Disorders—assessment of boundaries and self-control
Axis II—Personality Disorders and Mental Retardation—assessment of periph-

eral functional structures of transmission, selection and transformation of
information

Axis III—General Medical Conditions—assessment of somatic resources
Axis IV—Psychosocial and Environmental Problems—assessment of social re-

sources
Axis V—Global Assessment of Functioning—it has no counterpart in information

metabolism assessment.
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However, in psychotherapeutic practice the perspective just opposite to the DSM-
IV axes seems to be more useful. According to the information metabolism fol-
lowing psychotherapeutic diagnostic axes of subjective experiences may be dis-
tinguished:

Axis I. Boundaries—assessment identity and the reality testing.
Axis II Self-control abilities—assessment of distortions in systems of values:

� dysfunctional beliefs (area of interest of cognitive-behavioral therapy),
� internal conflicts (area of interest of psychodynamic approach).

Axis III. Characteristic features of transmission and selection and processing of
information—assessment of personality features;

Axis IV. Energetic resources—assessment of decrease of resources due to reasons:

� biological (somatic) problems (due to an illness or disability).
� psychological (internal and interpersonal problems and conflicts),
� social (insufficiency of social support system) resources.

Axis V. Abilities of synthesis of a new information (coping mechanisms).
Axis VI. Abilities for elimination of an unnecessary information (defense

mechanisms).

2. Clinical Application of the Multiaxial Diagnosis for
Psychotherapy: Integration of the Current Knowledge on
Posttraumatic Stress Disorder and Case Study∗

2.1. Definitions of Trauma

There are many definitions of trauma, however, if it is accepted that it may be
considered on a continuum of its severity, the extreme points may be described
with a use of a broad and a narrow meaning. An example of the broad meaning
is the psychoanalytic definition of trauma, that is presented as “the disruption or
breakdown that occurs when the psychic apparatus is suddenly presented with
stimuli, either from within or from without, that are too powerful to be dealt with
or assimilated in the usual way” (Moore, Fine, 1990). The very narrow definition
was offered in DSM-III-R in the description of post-traumatic stress disorder as
“an event that is outside the range of usual human experiences and that would be
markedly distressing to almost anyone”.

Understanding the processes underlying mental trauma are a challenge for a
community of researchers and clinicians dealing with patients suffering from
a wide variety of consequences of different traumas resulting not only in an
acute stress reaction and a posttraumatic stress disorder (PTSD) but also in

∗ Modified version of the paper: Kokoszka A: Trauma in individual history of life. Reprinted
by permission. Copyright 2005 by Pinel Verlag, Berlin-Dynamic Psychiatry, vol. 38,
pp. 226–244.



Clinical Application of the Multiaxial Diagnosis for Psychotherapy 223

many other psychological problems. Currently, there are many significant findings
about some aspects of PTSD coming from neurobiological research, cognitive-
behavioral studies and psychodynamic observations. This presentation is aiming
at a comprehensive review of conclusions from the available studies on trauma and
at a presentation of a model of the information metabolism—a rationale for an in-
tegrative understanding of a variety of scientific findings and for clinical diagnosis.
The later is illustrated by a case study.

2.2. Current Knowledge on Mechanisms of Pathological
Responses to Traumatic Events

The analysis of literature on neurobiological, cognitive behavioral and psychody-
namic aspects leads to some clear conclusions formulated by authors of compre-
hensive reviews of available data.

2.2.1. Conclusions form Neurobiological Research

The main neurobiological findings dealing with the influence of trauma on an
individual’s life were summarized in neuroanatomic model of PTSD (Stein, 2000)
that includes:

� increased activity in the amygdala and its afferents,
� decreased activity in Broca’s area,
� decreased volume of hippocampus.

Conclusions from the recent neuroimaging studies (Nutt, Malizia 2004) indicate
that:

� Hyperresponsive amygdale operate in the context of attenuated negative feed-
back from the medial prefrontal cortex and anterior cingulated gyrus—amygdala
is hyperreactive to trauma related stimuli.

� Amygdale is involved in mediating negative emotions and physical symptoms
associated with autonomic arousal.

� Failure of higher brain regions in extinguishing conditioned fear responses may
partly explain symptomatology associated with PTSD.

Generally, symptoms of PTSD, including exaggerated startle response and flash-
backs, may be related to a failure of hippocampus and medial cortex to dampen
the exaggerated symptoms of arousal and distress that are mediated through the
amygdala in response to reminders of the traumatic events.

2.2.2. Conclusions from Cognitive Behavioral Studies

The main cognitive behavioral findings concerning PTSD (Hollander, Simeon,
2003) include the following:

� PTSD becomes persistent when a person processes trauma in a way that leads
to an ongoing sense of serious and current threat (Ehlers, Clark, 2000).
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� This type of processing occurs by excessively negative appraisals of trauma or
its consequences and by a disturbance of autobiographical memory, so that there
is poor contextualization and strong associative memory (Ehlers, Clark, 2000).

� Autonomic responses to both innocuous and aversive stimuli are elevated with
greater responses to unpaired cues and reduced extinction of conditioned re-
sponses (Peri at al, 2000).

� Persons with PTSD have higher arousal of a sympathetic system at the time
of conditioning and therefore are more prone to conditioning than the trauma-
exposed persons without PTSD (Orr et al, 2000).

� Persons with PTSD also generalize fear-related conditioned responses from a
variety of stimuli, having been sensitized by stress (Grillon, Morgan, 1999).

2.2.3. The Main Psychodynamic Findings Dealing with PTSD

Analysis of psychoanalytical literature leads to a differentiation of the main psy-
chodynamic themes in PTSD (Gabbard, 2000):

� The subjective meaning of a stressor may determine its traumatogenicity.
� Traumatic events may resonate with childhood traumas.
� Inability to regulate affect may result from trauma.
� Somatization and alexithymia may be among the aftereffects of trauma.
� Commonly used defenses include: denial, minimization, splitting, projective

disavowal, dissociation, and guilt (as a defense against underlying helplessness).
� Mode of object relatedness involves projection and introjection of the following

roles: omnipotent rescuer, abuser, victim.

2.3. An Application of the Information Metabolism Model to
a Comprehensive Synthesis of the Data on Post-Traumatic
Stress Disorder

Subjective experiences in PTSD may be understood as a manifestation of an in-
sufficient ability to assimilate a traumatic experience to the mental structures and
to accommodate them to this information, that are responsible for :

� processing information—transmission and selection (dependent on an activity
of amygdale and hippocampus),

� and/or decision-making (dependent on cortical activity).

Some symptoms of PTSD are:

� manifestations of disturbances in transmission and selection of traumatic expe-
riences (personality dependent mechanisms of processing information),

� consequences of dysfunctional beliefs and intrapsychic conflicts (in centers of
decision-making) that are related to maladaptive reactions to stress and distur-
bances coming from experiencing traumatic events,

� difficulties in eliminating unnecessary information (ineffective defense mecha-
nisms),

� inappropriate coping mechanisms.
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Formation of PTSD symptoms may be facilitated by :

� inappropriate structures underlying the mental functions discussed above, steam-
ing from biological predispositions and earlier life experiences,

� limited energetic resources (due to somatic conditions, psychological and social
problems).

Axis I. ASSESSMENT OF BOUNDARIES

� the reality testing and identity are preserved—lack of psychotic symptoms.

Axis II. ASSESMENT OF SELF-CONTROL ABILITIES—PROCESSES OF
DECISION-MAKING

� attenuated negative feedback from the medial prefrontal cortex,
� failure of higher brain regions in extinguishing conditioned fear responses.

Assessment of a system of values—decision-making

A. dysfunctional beliefs
� PTSD becomes persistent when a person processes trauma in a way that leads

to an ongoing sense of serious and current threat (Ehlers, Clark, 2000).
� This type of processing occurs by excessively negative appraisals of trauma

or its consequences and by a disturbance of autobiographical memory, so
that there is poor contextualization and strong associative memory (Ehlers,
Clark, 2000).

B. Internal conflicts
� The subjective meaning of a stressor may determine its traumatogenicity.
� Traumatic events may resonate with childhood traumas.

Axis III. ASSESSMENT OF POSSIBLE WAYS OF PROCESSING INFORMA-
TION (personality assessment)

� amygdale is hyperreactive to trauma related stimuli,
� failure of hippocampus to dampen the exaggerated symptoms of arousal and

distress in response to reminders of the traumatic events,
� autonomic responses to both innocuous and aversive stimuli are elevated with

greater responses to unpaired cues and reduced extinction of conditioned re-
sponses (Peri, at al 2000),

� persons with PTSD have higher arousal of a sympathetic system at the time
of conditioning and therefore are more prone to conditioning than the trauma-
exposed persons without PTSD (Orr et al, 2000),

� persons with PTSD also generalize fear-related conditioned responses from a
variety of stimuli, having been sensitized by stress (Grillon, Morgan, 1999),

� modes and possible distortions in processes of transmission, selection and trans-
formation of information incoming to the control center from the organism and
from its surrounding.

Axis IV. ASSESSMENT OF ENERGETIC RESOURCES (somatic conditions,
psycho-social support)

� Somatization and alexithymia may be among the aftereffects of trauma.
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Axis V. ASSESSMENT OF ABILITIES TO INCORPORATE NEW INFORMA-
TION

� Inability to regulate affect may result from trauma.
� Processing trauma in a way that leads to an ongoing sense of serious and current

threat (Ehlers, Clark, 2000).

Axis VI. ASSESSMENT OF ABILITIES TO ELIMINATE USELESS DATA (de-
fense mechanism)

� Commonly used defenses include: denial, minimization, splitting, projective
disavowal, dissociation, and guilt (as a defense against underlying helplessness).

� Mode of object relatedness involves projection and introjection of the following
roles: omnipotent rescuer, abuser, victim.

2.4. An Application of the Information Metabolism Model
to a Multiaxial Psychotherapeutic Diagnosis—Case Study

Usefulness of the elaborated schema of psychotherapeutic diagnosis is illustrated
by a case description. In order to avoid the recognition of the real person many
facts have been distorted and missed and added from other similar cases.

An approximately 60-year-old man was captured, imprisoned, deprived of any
form of maintaining orientation and regularly tortured for several months. When
he managed to free himself he was anxious and for several weeks kept avoid-
ing all situations which stipulated leaving a place he considered to be safe for
several weeks. This form of anxiety increased to a dysfunctional level as he was
faced with unpredicted and unexpected events. However, he adopted relatively
well to the trauma, with mild, occasional flashbacks, that did not motivate him
to start looking for treatment. Intensive PTSD symptoms did not develop un-
til a year later, right after an arranged by the police, face-to-face recognition of
kidnappers, took place. Flashbacks of abduction and tortures became persistent
as well as did the nightmares. These symptoms were resistant to pharmacother-
apy with sertraline, venlafaxine and hypnotics. As the actual threat held true, for
several years he remained in ceaseless contact with the police. Following their
instructions, he constantly observed cars that followed him for a prolonged time
and by contacting the police by phone, checked the personal data of the cars’
owners.

During the period of three years he was actually followed by criminals three
times. He has become “habitually” very vigilant, which resulted in persistent in-
somnia. Due to a necessity to constantly remain hidden, he cannot undergo a
regular therapy, however, he is rather willing to get a psychological support in
coping with the real danger than consider the PTSD symptoms as his disorder. He
was resistant to insight psychodynamic therapy, idealizing his personal relation-
ships. However, there are no signs of apparent pathology in his family relations. He
successfully followed techniques of relaxation and behavioral desensitization of
flashback scenes which led to a significant decrease of symptoms. Unfortunately,
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they became less efficient after he was assaulted and seriously beaten (the incident
was connected with a loss of consciousness) some time later the recognition of
kidnapers. Since that time his avoidance of situations perceived as unsafe, has
increased severely. Every situation reminding him of possible danger exacerbates
PTSD symptoms.

2.4.1. Significant Information from the Life History

Both his parents were active members of an organization persecuted by a commu-
nistic regime and were hiding by finding employment—much below their educa-
tion, in a small factory, among repatriates from lands, which, after the II World
War, became a part of the Soviet Union. He was aware of this situation even as a
small, 4-year-old boy. He knew that his parents protected companions from their
organization—persecuted and searched for by the communistic secrete services.
In spite of these memories he does not consider those experiences as traumatic
and does not have any negative feelings towards his parents for not protecting him,
a young child, from those kinds of stressful cognizance. Despite all this, he has
positive memories of his family as a very safe and supporting environment. He
developed pretty well, successfully completed a prestigious university and begun
an academic career, yet, in the time of political transformations in the 80-ties,
shifted to business. He did not experience any psychopathological symptoms un-
til the ones of PTSD. While practicing an extreme sport he managed to survive
tremendously dangerous situations and had been a witness of several deaths that
took place there. This did not inhibit his further activities, neither caused painful
flashbacks.

The most striking characteristic of his personality is a lack of conscious, ag-
gressive feelings. He does not experience any negative feelings towards the per-
secutors who tortured him. When he got the information that his close busi-
ness friend was involved in his kidnapping and tortures, he was “shocked”—
it boggled in his mind, but he did not experience any aggressive feelings to-
wards the man. He cannot process this information. He experienced a feeling
of guilt and blamed himself for trusting his friend too much and not being cau-
tious enough. He acknowledged the possibility that inhibited aggression towards
the persecutors is a consequence of his conscious strategy to develop a positive
relationship with offenders while he was captured. The only negative feelings
expressed by him refer to his disappointment at our social reality, in which or-
ganize crime preventions is not powerful enough. He does not meet criteria of
any personality disorder, however, his perfectionism and excessive need of con-
trol over the self and a situation are prominent, as well as a need of indepen-
dence.

2.4.2. Multiaxial Diagnosis Based on the Information Metabolism

Axis I. BOUNDARIES

� No significant distortions in the reality testing and one’s own identity.
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Axis II. SELF-CONTROL—PROCESSES OF DECISION-MAKING

Distortions in a system of values—decision-making:

(1) the biological level of the system of values—some predispositions to PTSD;
(2) characterological (emotional) level of the system of values shaped by the

personal life-time experience of an individual—dysfunctional beliefs that:
� unlimited strive for gaining and maintaining control is always reasonable,
� aggression is always negative and should be avoided;

(3) personal experience that shapes the socio-cultural level of the system of
values—idealized expectation from Poland as a country liberated from com-
munistic regime; the expectation of independency, self-sufficiency.

Conflict:

� a fear of loosing control over one’s own aggressive feelings, which are not
accepted by conscious values controlled by reaction formation.

Axis III. WAYS OF PROCESSING INFORMATION

� distrust resulting in overestimating the threatening stimulus and underestimating
positive information.

Axis IV. ENERGETIC RESOURCES—Factors affecting performance

Somatic conditions

� chronic disabilities due to tortures.

Psychological conditions

� internal conflicts,
� denial of one’s own aggressiveness and narcissistic strive for omnipotence,
� actual problems—a threatening attack by criminals.

Social conditions

� lack of sufficient support from the system of justice.

Axis V. ABILITIES TO INCORPORATE NEW INFORMATION
(coping mechanisms)

� assimilation of new information—disabled by conscious and unconscious choice
of avoiding or searching for the best, but not very likely solutions,

� accommodation of existing functional schemas to new information—he cannot
accommodate aggression as a natural part of humans’ conscious experiences.

Axis VI. ABILITIES TO ELIMINATE USELESS DATA
(defense mechanisms)

� disability to experience mourning due to inadequate expectations from other
people and himself (expecting lack of aggression).
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2.5. A Case Illustration of the Current Findings Dealing
with Post-Traumatic Stress Disorder

The described case study may serve also as an illustration of the described ear-
lier neurobiological, cognitive-behavioral and psychodynamic data on PTSD, de-
scribed earlier.

2.5.1. Biological Findings

PTSD symptoms, including exaggerated startle response and flashbacks, may be
related to a failure of hippocampus and medial cortex to dampen the exaggerated
symptoms of arousal and distress that are mediated through the amygdale in re-
sponse to reminders of the traumatic events;—the persistent re-experiencing of a
traumatic event may be considered as the disability of assimilation and accommo-
dation of the traumatic event by the individual.

2.5.2. Cognitive Findings

PTSD becomes persistent when a person processes trauma in a way that leads to
an ongoing sense of serious and current threat—the real danger is only a rational-
ization of persistent hyper-vigilance and a strive for full control.

This type of processing occurs by excessively negative appraisals of the trauma
or its consequences and by a disturbance of autobiographical memory so that there
is poor contextualization and strong associative memory—he cannot improve his
self-esteem by overcoming tortures and escaping from a danger of death.

Autonomic responses to both innocuous and aversive stimuli are elevated
with a greater responses to unpaired cues and reduced extinction of conditioned
responses—persistent insomnia coexisting with hyper-vigilance resulting from a
strive for full control.

Persons with PTSD have higher arousal of a sympathetic system at the time of
conditioning and therefore are more prone to conditioning than the trauma-exposed
persons without PTSD—it is likely that in order to survive he was in a state of
high arousal for a prolonged period.

Persons with PTSD also generalize fear-related conditioned responses from a
variety of stimuli, having been sensitized by stress—he experiences increased fear
in a variety of situations associated with kidnapping, i.e. underground parking,
long corridors.

2.5.3. Psychodynamic Findings

The subjective meaning of a stressor may determine its traumatogenicity—the act
of kidnapping was beyond the range of expectations of a very successful man with a
high level of normal narcissism and a self-image of an omnipotent person. The kid-
napping was a challenge for him and he managed to activate all available resources
to survive. However, this experience undermined his feeling of omnipotence—it
should be noticed that in his conscious experience he did not make any serious
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mistakes. Moreover, according to current social standards he is extremely success-
ful in terms of his personal (family), professional, and social achievements. He
managed to fulfill his perfectionist need for 50 years of his life until the moment
of kidnapping. His defense mechanisms cannot cope with this event, which results
in PTSD symptoms.

Traumatic events may resonate with childhood traumas—the persistent experi-
ence of danger for an entire family, in childhood are managed by: denial, mini-
mization, splitting, projective disavowal.

Inability to regulate affect may result from trauma—he cannot disengage from
the anxious tendencies.

Somatization and alexithymia may be among the aftereffects of trauma—
insomnia and a lack of conscious negative feelings towards the offenders.

Commonly used defenses included dissociation and guilt (as a defense against
underlying helplessness)—dissociation of aggressive feelings towards an enemy;
feeling of guilt resulting form an incident of doing business with a friend who later
became a persecutor.

Mode of object relatedness—he oscillates between two roles: the one of a vic-
tim and of the rescuer—he continues a private investigation. The therapist in a
transference process was experienced as the abuser at the beginning, and later as
s rescuer.

A concise review of literature indicates that advances of neurobiological,
cognitive-behavioral and psychodynamic studies are helpful in the understand-
ing of symptoms of PTSD in a clinical practice. The multiaxial diagnosis based on
the information metabolism model may serve as a rationale for the comprehensive
understanding of results coming from studies conducted within different scientific
approaches as well of clinical phenomena.

3. Conclusions

The presented schema for psychotherapeutic diagnosis of information metabolism
is the working model, similarly as the concept of information metabolism. There
are some projects in progress that are aiming at the development of this model or
in the confirmation of its elements. Consideration of mental processes in the terms
of dynamical systems theory is the challenge for the contemporary psychotherapy.
If this idea is confirmed the model may be very useful. However, I hope that in the
current state of knowledge the presented idea may found interest and some other
person may be willing to join research and studies on information metabolism.



Afterwords
Ineffable Features of States of Consciousness
Modalities

Mental life is a very subtle and complex phenomenon, an extremely difficult topic
for research, which needs appropriate methods of scientific investigation. In a
private experience consciousness is an obvious, natural phenomenon, similar to
experiencing ones own identity. To feel well and to function effectively one cannot
be involved too much in complicated processes of one’s own mental life. There-
fore, from the commonsense thinking scientific studies on consciousness may seem
verbose, complicated and unproductive. However, scientific investigations require
following an appropriate methodology of studies. Due to lack of a specific and
effective methodology in studies on consciousness are employed methods origi-
nally elaborated for other branches of science which were developed for studies
on different phenomena and processes than mental life. Eventually, commonly
accepted experimental research may deal only with the most general aspects of
mental life. Psychological aspects of subtle phenomena are studied mainly by ap-
proaches which do not belong to the mainstream of contemporary psychology and
psychiatry, i.e., psychoanalysis and transpersonal psychology. Both approaches
are often criticized for breaking the rules of science. The results of studies on
those fields may be perceived as significantly influenced by their presumptions.
Moreover, they deal with subtle phenomena which can be hardly accessible for
some people. This last feature is probably the main reason of common reluctance
to those approaches.

Psychoanalyst constrain competence for development of psychoanalytic con-
cepts to people who completed full psychoanalytic training. They are reluctant to-
ward findings of other psychodynamic psychotherapists. Similarly, transpersonal
psychologists tend to emphasize personal experience, what illustrates comments
of one of the leading representatives of this approach made to one of my papers.
They were extremely helpful, but they started from the statement: “you should
meditate more”. However, when there is not sufficient language and theory within
the mainstream psychology a “community of experiences” becomes natural guar-
anty of avoidance of misunderstanding both for psychoanalysts and transpersonal
psychologists. It is a serious problem. On the one hand, it is possible that some
important mental phenomena may be ignored by the mainstream psychology due
to lack of adequate concepts and methodology for their investigation. On the other
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hand, messages coming from psychoanalysts and transperonal psychologist may
be not understandable for a wider audience.

In this situation psychology and psychiatry need a general, but enough detailed,
rationale for integration of findings about our inner world coming from different
approaches and, latter, development of more precise methods of investigation of
mental life. The development of a rationale for psychology of consciousness was
the main goal of the presented book. [It included two possible extremal modes
of human experiences, i.e., regressive phenomena—the focus of psychoanalysts
interest and higher states of consciousness, conceptualized as transpersonal ex-
periences. This solution exposes the views presented for criticism from many
positions I took into consideration. However, I was trying to go beyond the current
approaches, ant to present possibilities of the practical applications of the models
of states of consciousness and of information metabolism.]
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piński, A. (1969). Alkohol w kulturze i obyczaju (Alcohol in culture and customs).

Problemy Alkoholizmu, 4(9), 111–115.

Ke
↪
piński, A. (1970). Biologiczny model w myśleniu psychiatrycznym [The biological

model in psychiatric thinking]. Psychiatria Polska, 4, 373–378.

Ke
↪
piński, A. (1972a). Psychopatologia nerwic [Psychopathology of neurosis]. Warszawa:
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piński, A. (1979b). Schizofrenia [Schizophrenia]. Warszawa: Państwowy Zakl�ad
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piński. Con-

structivism in the Human Sciences, 5, 43–52.

Kokoszka, A. (2001). Dynamical systems theory in psychotherapy. Proceedings of the VII
National Conference Application of Mathematics in Biology and Medicine. Department

of Electronics, University of Mining and Metallurgy in Kraków: Zawoja, pp. 97–102.

Kokoszka, A., Bielecki, A., Holas, P. (2001). Mental organization according to the

metabolism of information model and its mathematical description. International Journal
of Neuroscience, 107, 173–184.



244 References

Kokoszka, A. (2004). Metabolism of information as a model of mental processes and its

application for psychotherapy. In Freeman A., Mahoney M., Devito P., Martin D. (eds):

Cognition and Psychotherapy, Second Edition. New York: Sprinter Publishing Company,

pp. 323–349.

Kokoszka, A. (2005). Trauma in an individual history of life. Dynamische Psychia-
trie/Dynamic Psychiatry, 38, 226–244.

Kokoszka, A., Curyl�o, A. (1999). Concept of the corrective axiological experience in psy-

chotherapy and its preliminary clinical illustration. Existenzanalyse, 1, 24–27.

Kokoszka, A., Popiel, A. (2000). Metabolism of information according to Antoni Ke
↪
piński
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A. (2003). Korektywne prze.zycie wartości—rozwój koncepcji i konstrukcja skali po-
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Tischner, J. (1982). Myślenie wedl�ug wartości (Thinking according to values). Kraków:

Znak.

Tischner, J. (1981). Spotkanie w horyzoncie zl�a (Encounter in horizon of evil). Analecta
Cracoviensia, 13, 85–103.

Tischner, J. (1983a). Mie
↪
dzy Pytaniem a Odpowiedzia

↪
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