Turun yliopisto
University of Turku

HALLUCINATORY ALTERED
STATES OF CONSCIOUSNESS
AS VIRTUAL REALITIES

Levente Méro

TURUN YLIOPISTON JULKAISUJA - ANNALES UNIVERSITATIS TURKUENSIS

Sarja - ser. Bosa - tom. 440 | Humaniora | Turku 2017



University of Turku

Faculty of Social Sciences

Department of Psychology and Speech-Language Pathology
Centre for Cognitive Neuroscience

Doctoral Programme of Social and Behavioural Sciences

Supervised by

Valdas Noreika, PhD Katja Valli, Docent
Department of Psychology Department of Psychology and Speech-Language Pathology
University of Cambridge University of Turku
Cambridge, United Kingdom Turku, Finland

Reviewed by

Alex Gamma, PhD Attila Szabé, PhD

Center for Psychiatric Research Institute of Clinical Medicine
University of Zurich University of Oslo

Zurich, Switzerland Oslo, Norway

Opponent

Alex Gamma, PhD

Center for Psychiatric Research
University of Zurich

Zurich, Switzerland

Custos

Katja Valli, Docent

Department of Psychology and Speech-Language Pathology
University of Turku

Turku, Finland

The originality of this thesis has been checked in accordance with the University of Turku
quality assurance system using the Turnitin OriginalityCheck service.

Cover art: (front) fractal pattern ~ © 1997 Levente Mord <leve@utu.fi>
(back) LSD + Mescaline © 2017 psybry.net <pollettart@gmail.com>

ISBN 978-951-29-6932-6 (PRINT)
ISBN 978-951-29-6933-3 (PDF)

ISSN 0082-6987 (PRINT)

ISSN 2343-3191 (ONLINE)
Painosalama Oy - Turku, Finland 2017



Motto 3

“[...] our normal waking consciousness, rational consciousness as we call it, 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. We may go through life
without suspecting their existence; but apply the requisite stimulus, and at a touch they
are there in all their completeness, definite types of mentality which probably somewhere
have their field of application and adaptation. No account of the universe in its totality can

be final which leaves these other forms of consciousness quite disregarded.”

William James (1902) The Varieties of Religious Experience, p. 388.
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ABSTRACT

The purpose of this doctoral thesis is to investigate altered states of consciousness (ASC) that
are marked by hallucinations, occur during hypnosis, or are induced by psychedelic drugs. A
multidisciplinary approach is used for enabling the integration of methods and results from various
fields of human sciences, such as psychology and phenomenology. The included four studies focus on
significant changes occurring in the human mind during deliberately induced, first-person reportable,
non-ordinary subjective experiences. Theoretical issues concern the definition and classification of
altered consciousness, while empirical research approaches the phenomena with an experimental
study on hypnosis and sleepiness, and an online study on psychedelic drug use.

Study | ("Hallucinatory Altered States of Consciousness") is a theoretical analysis that
proposes a working definition of hallucinatory ASC based on objectively detectable and subjectively
experienced changes in neurocognitive subsystems. To solve the 'selection—definition ordering
problem' (i.e., whether to define ASC by selected phenomena, or to select phenomena as ASC by a
definition), a stepwise operationalization procedure is also proposed.

Study Il ("Hypnotizability, Sleepiness, and Subjective Experience") describes an empirical
hypnosis study in 90 subjects by using one newly developed and three previously established self-
rating scales. Results indicate that hypnotizability correlates positively with both habitual daytime
sleepiness and instantaneous sleepiness after the hypnotic procedure, hence sleep and hypnosis may
share common, putatively neurobiological mechanisms regarding transitions between ASC.

Study Il ("Coping, Life Purpose, and Spirituality in Psychedelic Drug Users") is based on an
online questionnaire survey of 667 psychoactive drug users. Findings point out that psychedelic drug
use may facilitate the gain of autognosis (self-knowledge) by rehearsing personal coping strategies in
exceptional mental situations. As autognostic psychedelic drug use correlates positively with coping
and spirituality, it may also act as a protective factor against drug-related problems.

Study IV ("Sacramental and Spiritual Use of Hallucinogenic Drugs") is a commentary article
arguing that sacramentally and spiritually used psychedelic drugs (‘entheogens’) are associated with a
search of metaphysical insight rather than with a mere need to alter one’s perception. Therefore, ritual
and ceremonial use of hallucinogenic drugs deserves its own category in a drug instrumentalization
framework: "to facilitate spiritual and religious activities".

The thesis utilizes the overarching concept of virtual realism, stating that phenomenal-level
consciousness manifests as a world-simulator by which the mind—brain complex experiences its own
virtual information processing as subjective reality. Hence, deliberate manipulation of the experience
set and setting parameters by psychologically, pharmacologically, and technologically induced

hallucinatory ASC can be a naturally integrable and effective method to extend human consciousness.

Keywords: consciousness; altered states of consciousness; hallucinations; drowsiness;

hypnosis; psychedelic drugs; subjective experience; virtual reality
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TIIVISTELMA

Tohtorinvaitoskirjani tutkii hallusinaatioihin liittyvid, hypnoosin aikana tapahtuvia, tai
psykedeelisten aineiden aikaansaamia muuttuneita tajunnantiloja (MTT). Aihetta ldhestytdan
ihmistieteiden eri alojen, kuten psykologian ja fenomenologian, menetelmia ja tuloksia yhdistavasta
monitieteisestd nakokulmasta. Sisdllytetyt neljd tutkimusta keskittyvdat ihmismielen merkittaviin
muutoksiin  tahallisesti  aikaansaatujen, omasta ndkokulmasta kerrottujen, epatavallisten
subjektiivisten kokemusten aikana. Teoreettisina aiheina ovat MTT:n maaritelma ja luokitus, kdytannon
tutkimukset ldhestyvat ilmioitd niin kokeellisen hypnoosi- ja uneliaisuustutkimuksen kuin myos
psykedeelisten aineiden kayttda kartoittavan internet-tutkimuksen menetelmin.

Tutkimus n:o 1 ("Hallusinatoriset MTT-t") on teoreettinen analyysi, jossa ehdotetaan
neurokognitiivisten alajarjestelmien muutosten objektiivisen havaitsemiseen ja subjektiivisen
kokemiseen perustuva MTT-tyémaaritelma. Artikkeli ehdottaa my0ds askeleittaisen operationalisointi-
menettelytavan, jolla ratkeaa ns. 'valinta—maaritys -jarjestysongelma’ (eli valitaanko ensin MTT-ilmi6ita
MTT-kasitteen maaritysta varten, vai maaritelldadnko ensin MTT-kasite MTT-ilmididen valintaa varten).

Tutkimus n:o 2 ("Hypnoosiherkkyys, uneliaisuus, ja subjektiivinen kokemus") on 90 henkilon
kokemusperdinen hypnoositutkimus, jossa kdytetdan yhtd uutta ja kolmea vakiintunutta
itsearviointimittaria. Tulokset osoittavat, ettd hypnoosiherkkyys korreloi positiivisesti seka
tavanomaisen pdivauneliaisuuden ettd hypnoosin jdlkeisen valittoman uneliaisuuden kanssa, mika
viitannee unen ja hypnoosin yhteisiin neurobiologisiin mekanismeihin MTT:jen valisissa siirtymisissa.

Tutkimus n:o 3 ("Hallinta, tarkoitus, ja henkisyys psykedeelisten aineiden kayttajilla") perustuu
psykoaktiivisten aineiden 667 kdyttdjan internet-kyselyyn. Loydokset osoittavat, ettd psykedeelisten
aineiden kayttd voi edistaa itsetuntemusta harjoittamalla henkilokohtaisia hallintatoimintoja mielen
poikkeuksellisissa tilanteissa. Tiedostava psykedeelisten aineiden kaytto korreloi positiivisesti hallinnan
ja henkisyyden kanssa toimien suojatekijana aineidenkayton ongelmia vastaan.

Tutkimus n:o 4 ("Hallusinogeenien sakramentaalinen ja hengellinen kaytt6") on kommentti-
artikkeli, jonka mukaan sakramentaalisesti ja hengellisesti kaytetyt psykedeelit (enteogeenit) liittyvat
pikemminkin metafyysisten oivallusten etsintddn kuin pelkkdan havaitsemisen muuttamistarpeeseen.
Taten hallusinogeenien rituaalinen ja seremoniallinen kdytté ansaitsee oman kategoriansa aineiden
instrumentalisaation viitekehyksessa: "hengellisten ja uskonnollisten toimintojen edesauttaminen".

Teos hyddyntaa virtuaalisen realismin kasitettd, jonka mukaan fenomenaalisen tason tajunta
ilmenee maailma-simulaattorina, jolla mieli—aivot -kokonaisuus kokee oman virtuaalisen
tiedonkasittelynsa subjektiivisena todellisuutena. Kokemusten set ja setting -muuttujien tahallinen
manipulointi psykologisesti, farmakologisesti, ja teknologisesti aikaansaatujen hallusinatoristen

MTT:jen avulla voi olla luontaisesti yhdistettava ja tehokas menetelma ihmistajunnan laajentamiseksi.

Avainsanat: tajunta; muuttuneet tajunnantilat; hallusinaatiot; uneliaisuus; hypnoosi;

psykedeeliset aineet; subjektiivinen kokemus; virtuaalitodellisuus
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1 PREFACE

The present doctoral thesis is the application of my Information Technology MSc-level skills to
my PhD-level academic studies. Upon starting my endeavor, | used to refer to this particular
combination of cognitive neuroscience and IT engineering as "cognitive neuroinformatics". Indeed,
computerized information processing is crucial in each step of modern scientific research, from the
acquisition and analysis of digital data with advanced tools and methods, to an easily understandable
visualization of results for public presentation. The development of IT tools and databases is far from
the competence field of a scientific researcher; rather, it is the task of a Scientific Research Engineer — a
title that | fancy to define my 'hybrid' activities with. As all my cognitive neuroscientific engineering

solutions have eventually contributed to studies and theses of my colleagues (e.g., Noreika et al., 2011;

Salminen-Vaparanta et al., 2013), the field of my own thesis here is not cognitive neuroscience.

From 2003 on, | have had the pleasure, honor, and privilege to belong to Prof. Antti
Revonsuo’s Consciousness Research Group at the Centre for Cognitive Neuroscience in the University
of Turku, Finland. During these years, our enthusiastic research team has explored and covered several
subfields within consciousness research: from dreaming, hypnosis, and anesthesia to epilepsy,
meditation, and visual awareness. Besides theoretical work and psychological methods, such as
questionnaires, interviews and diaries, we have utilized various technical methods, such as
electroencephalography (EEG), transcranial magnetic stimulation (TMS), and transcranial direct current
stimulation (tDCS).

In this doctoral thesis, | present some of my studies related to one of the main common
interests of our research group, namely altered states of consciousness (ASC). Within this broad topic,
my special areas of interest included the relationship between various ASC, the mechanisms of
hallucinations, the subjective effects of mind-altering substances, the neural basis of dreaming, and
the phenomenon of lucid dreaming. Customary to practices in basic scientific research, only some of
these studies have yielded publications for me and/or my colleagues so far, and many of them are still
half-done 'works in progress', waiting for further resources or motivation. These yet uncompleted
studies will be discussed at the end of this thesis as recommendations for further research.

During the course of my PhD studies with a psychology major, my focus within the discipline
has gradually shifted from the initial neuropsychological orientation to a more sociopsychological
direction. This shift can be explained by factors such as group dynamics and research funding, as well
as by personal influences that guided my interests toward social and societal dimensions, for example

health research, harm reduction, drug user communities, and drug policy. Since 2010, the emerging
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phenomenon of New Psychoactive Substances (NPS) has become another core area of my expertise,
next to psychedelic drugs. In this thesis, | attempt to summarize my relevant findings within my initially
chosen disciplines and topics, to fit them coherently into a multidisciplinary bio-psycho-socio-spiritual
framework, and to explain further the complex phenomenon of altered consciousness.

The reference to virtual reality (VR) in the thesis title requires an additional explanation
already here in the beginning. Originally, the scope of the current doctoral thesis was ambitiously —
and admitted; naively — set to include VR in a dual form: both as a theoretical metaphor of
'world-simulation', and as a three-dimensional computer technology (that | had a previous interest in
and experience with). However, after spending a few years of my thesis work by programming
thousands of lines of a novel software platform for VR-based data visualization, | slowly realized the
inadequacy of my resources and gave up pursuing this wholly new line of research. Therefore, the VR
term will be used throughout this thesis only as a metaphorical notion to explain the theory synthesis
of 'virtual realism’', while VR as a computer technology remains merely a potential future research
interest with no actualized relevance to the present thesis.

Concluding this preface, | perhaps owe an explanation about why did it take 14 years to get
my doctoral thesis done... The reason is definitely not a decreased interest in the topics of
consciousness and ASC; | still think that these are the most fascinating scientific themes one can ever
study and explore. Because of this interest, | have been cumulatively involved in an enormous amount
of ASC-related academic and non-academic activities, many of them being mere 'sidetracks', i.e.,
irrelevant to my doctoral thesis. Since 2003, | have attended 90 conferences and meetings in 22
countries, published 8 international peer-reviewed articles and 4 book chapters on totally 'off-topics'
(e.g., religion, sex workers, NPS), taught 2 semesters my own ASC course at a Buddhist University,
provided drug-related crisis intervention at 57 parties/festivals, trained 200+ international volunteers,
supervised 11 psychedelics-related under-/graduate student theses, participated in 4 EU projects as a
drug expert, peer-reviewed 13 manuscripts for scientific journals, founded a Multidisciplinary Society
for Psychedelic Studies and a Medical Cannabis Association, and so on. Fortunately, | do not regret any
of this 'wasted' time, as all these ASC-related interactions have significantly defined who | am today.

During the 14 years of my doctoral studies, | received a total of 74,178 EUR in stipends, which
corresponds roughly to 4 years of an assistant’s salary in Finland (around 1,500 EUR/month). Hence,
my doctoral studies have also taught me novel ways to stretch the penny (eurocent) without having to

take ASC-unrelated day jobs—for which survival skills | am also grateful to the University of Turku.
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2 INTRODUCTION

The scientific study of consciousness has emerged as a particularly fascinating subfield that
aims to explore an 'ultimate mystery': the subjective experience of reality. Even though the topic has
been long debated by philosophers, recent developments in neuroimaging have provided a particularly
practical set of novel tools for exploring the mind—brain connection. In the last 20 years, consciousness
research has emerged as a recognized field in studying the 'science of subjectivity', with its dedicated
academic journals, professional organizations, and international conferences. Consciousness research
is importantly related also to cognitive neuroscience, a multidisciplinary academic field (referred to as
'the biology of the mind') that studies the relationship between the brain and mental processes, such
as attention, learning, memory, and perception.

Regardless of its importance and hence available resources, the topic of consciousness may be
one of the toughest scientific-philosophical issues to investigate. Not only that even the definition of
the phenomenon has always been (and still is) far from consensus, there are underlying theoretical
doubts about whether it is possible at all for humans to understand their own consciousness 'from the
inside'. By digging deeper into the historical roots of the consciousness debate, one may find even
tougher issues, such as the concept of the soul, the mind—body problem, and serious metaphysical
considerations. Obviously, the presently emerging science of consciousness is not likely to make any
ultimate breakthroughs in the near future, but instead it may become a rigorous basic science for a
systematic investigation of all related phenomena. Research topics may vary from animal minds and
artificial intelligence to exceptional experiences and quantum theories—and the most relevant for this
thesis: states of consciousness (SoC).

Within consciousness research, phenomenologically oriented approaches study both normal
waking consciousness and also a broad range of phenomena that are commonly labeled as altered
states of consciousness. Some of the most typical examples of such phenomena are dreaming,
hypnosis, meditation, hallucinations, and various exceptional trance experiences (e.g., induced by
chanting, dancing, and drumming). The underlying concept behind these studies is that temporary
alterations in the mind—brain complex can reveal certain mechanisms that are not particularly
detectable during the default baseline, or 'normal' mode of operation. Even though measurements of
neural activity can yield valuable data about what happens in the brain during these special situations,
phenomenology dominates the picture because of the unusual and often exceptionally rich subjective
experience that the person lives through. Besides collecting and analyzing these experiences, the

search for the neural correlates of these phenomena is at the core of ASC research.
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Today, the still relatively marginal studies of dreaming, hypnosis, and meditation have
become accepted areas within cognitive neuroscience. While rigorous scientific publications delve into
the details of brain activity during these special situations, the theoretical background seems to clear
out only slowly for all these subfields. Albeit nocturnal dreaming is an abundantly frequent
phenomenon, even basic questions concerning its categorization, function, and content-producing
mechanisms are still being answered. Similarly, in hypnosis research, there is a vividly ongoing "state—
nonstate debate" on whether hypnotic induction creates a particularly distinguishable mode of
operation in the mind—brain complex or is explainable with concepts like expectations, cognitive
strategies, demand characteristics or motivation, with sound reasoning from both sides (actually, more
than two sides). As meditation studies root in oriental traditions, fundamental linguistic and cultural
differences make it especially difficult to understand the vast theoretical and practical knowledge
behind what seems to be merely "sitting with eyes closed". Clearly, there are lots of challenging
questions to study within the topically and disciplinarily fragmented ASC field.

Hypnosis and psychedelics are often associated with complex visual experiences that are not
directly related to the surrounding physical space. Some of these mental occurrences can be termed as
hallucinations when fulfilling certain criteria defined by current theories. Similar to cases of other ASC
phenomena, the notion of hallucination is far from being unambiguous, as notably different types of
experiences are described under one term. Moreover, as many of the hallucinations are related to
known pathologies like schizophrenia or alcoholism, there is also a debate on whether hallucinations
are a sign of mental iliness or not. Although hallucinations may provide rich phenomenological content
as well as genuinely unique neuroimaging data, assessing clinical populations may require additional
special methods, hence making hallucination research notably more difficult to conduct.

Altering another person’s consciousness by hypnosis is not at all an easy or automatic task.
Success depends also on numerous extrapersonal factors in the hypnotic induction procedure, but
primarily it is the subject’s inherent hypnotic susceptibility that matters. Among numerous
consciousness-altering techniques, perhaps the most straightforward method is the application of
psychoactive substances, in particular hallucinogenic drugs. Neuropharmacological pathways are quick,
effective, and reliable routes to induce notable mental changes, with relatively minimal effects on
bodily functions. Psychedelic (i.e., "mind-manifesting") drugs are capable of significantly altering
practically all subsystems of consciousness, thus they qualify as great potential tools for the research of
the mind. Unfortunately to science, mind-altering substances of this category became societally and

culturally stigmatized so that human research has been virtually non-existent for the last five decades,
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until very recently. Because of this de facto taboo status, it is assumedly psychedelic science that has
the greatest unexplored research potential at the moment within the ASC branches.

Even though social drug research provides only a thin layer of information about hidden
populations of underground drug user subcultures, it is an evidently general finding that drug use as a
phenomenon shows enormous variance. Complexity is not only due to the neuropharmacological
differences between the vast array of psychoactive substances — several hundreds and still counting —
but also due to some less investigated psychosocial factors of drug use. It is notable that a significant
number of drug studies focus on drug-related problems, such as abuse, addiction, injecting drug use,
and virus-borne epidemics. While these topics are indeed important from a public health point of view,
they create a strong bias in representing the overall nature of drug use, which is most often
non-problematic. From this broader scope, the simple research question "What psychosocial factors
are likely to lead toward drug use?" expands to three other questions: What psychosocial factors are
likely to (1) protect against all drug use; (2) result in problem drug use; and (3) protect from problem
drug use? Clearly, the history of hallucinatory ASC is most closely related to the third question, hence
this thesis explores motivational factors, purposes, and intentions of non-problematic drug use.

From subjects’ viewpoints, there are striking differences between individual accounts of
specific ASC. It is still not yet known what brain mechanisms yield the experience of dreaming (or the
lack of it) during the same sleep stages on different occasions. Similarly, individual differences in
hypnotic susceptibility are difficult to predict, and the relative proportions of highly susceptible and
non-susceptible persons are roughly equal in size. In contrast, inducing an ASC with psychoactive drugs
is always effective due to the direct neuropharmacological manipulation of the brain. However, the
quality of the induced mind-alteration shows remarkable individual differences in its course and
experienced content, varying from life-enhancing supreme bliss to traumatic hellish paranoia.
Explanations for all these differences are likely to require a multidisciplinary approach, as the involved
variables are assumed to be both neurocognitive and psychosocial.

During various ASC, phenomenally experienced cognitive and perceptual changes are often
accepted as 'real', without self-reflections on the state alteration itself. By not being compared, the
transient subjective reality gets unbound from previous states of subjective reality, which enables
potentially significant changes in space-time and object perception, cognitive-emotional processing,
thought associations, abstract thinking, etc. Using the world-simulation metaphor, this process can be
conceptualized as if the mind—brain complex was running its virtual reality generator in a changed

mode of operation. To continue with this technically based analogue: operational differences can be
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thought of as the various 'settings' or 'configurations' of consciousness subsystems in the VR simulator.
The differences in VR configuration can be systematically examined between (1) different ASC in the
same individual, (2) different individuals in the same ASC, and (3) the baseline SoC and an ASC in the
same individual.

The metaphoric use of VR in the context of ASC leads to a novel approach to consciousness
that could be called 'virtual realism'. Despite holding a different view on consciousness, virtual realism
does not conflict with physicalist, biological realist, nor dualist theories. It claims neither an inner
representation of an external physical reality, nor an outward projection of an internally generated
mental reality as the primary explanation on conscious experience. Virtual realism holds that
phenomenally experienced subjective reality is what consciousness primarily 'does' and is about: a
process that systematically organizes the confluence of complex information into an individual
experience of existence. In this sense, virtual realism acknowledges (but does not limit itself to) the
physical constrains of its operating environment. Still, it also leaves possibilities open for yet unknown
metaphysical variables that may affect the world-simulator mechanism by the mind—brain complex.

The present doctoral thesis explores the topic of ASC by using the VR metaphor as its
conceptual basis. In particular, the thesis ponders conceptual definition problems of ASC, charts
various phenomena, compares similarities and differences, and thus investigates the possible
configurations of VR mechanisms on cognitive, psychological, social, and spiritual levels. Under the
unifying theme of induced altered states, the thesis includes a theoretical ASC study, an experimental
hypnosis study, a psychedelic drug survey study, and a commentary article on the functions of
hallucinatory drug use.

The diversity of topics touched and methods applied within the thesis may make the
impression of an exploratory "bits-and-pieces" approach to ASC. Given the current state of research in
this unexplored area, this impression holds admittedly true: ASC is indeed a fragmented field within
the similarly fragmented field of consciousness research. Nevertheless, with the basic conceptual and
experimental work presented here, | wish to insert my own fragment of contribution into the
'puzzle-work' of my chosen field of interest. Hopefully, on one day, orchestrated scientific and
philosophical efforts will come up with novel ideas and methods for unifying several lines of studies on

all these fascinating aspects of the conscious experience.
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3 BACKGROUND

3.1 Consciousness

3.1.1 The science of consciousness: A brief history

For a discussion starter about consciousness, it seems appropriate to echo the frequent
statement: The problem of consciousness is one of the last great undiscovered mysteries of science.
The emerging importance of the topic is evident: In 2005, one of the world’s top scientific journals,
Science magazine put the question "What Is the Biological Basis of Consciousness?" on its Top 25 Big

Questions list (Kennedy & Norman, 2005; Miller, 2005). However, the question of consciousness is

indeed not a new one. The issue relates to such perpetual and fundamental questions as the concept
of the soul, the mind—body problem, and other metaphysical considerations concerning the nature of
reality—all of these have been subjects of philosophical enquiry for centuries.

Debates on 'thinking' and 'mental' issues had surged from the Age of Enlightenment on,
especially as modern Western philosophy took shape and became influenced by the dualist ideas of its
early pioneer René Descartes (1596-1650). Even though studies on the anatomy and physiology of the
human body had been increasingly carried out by the emerging natural sciences, the mental domain —
along with its putative connections to the physical domain — remained predominantly the territory of
philosophers, such as Locke (1632-1704), Leibniz (1646-1716), Hume (1711-1776), and Kant
(1724-1804).

In the end of the 19th century, consciousness as a study topic took a distinguished place in the
wake of the then-novel discipline of psychology and related philosophical thought. One of the
foremost pioneers of psychology, the prominent thinker William James (1842-1910) referred to

consciousness as an ever-flowing stream of thought (James, 1892). Along with his contemporaries

Wilhelm Wundt and Edward B. Titchener, James studied consciousness by introspection—a method
that consequently became gradually backgrounded under the influence of behaviorism from the early
20th century on. For the following decades, behaviorists had bracketed consciousness by reducing the
focus of investigation to publicly observable bodily behavior. The behaviorist paradigm practically
dominated psychology until the 1960s, when cognitive science took a different approach by studying
internal information processing mechanisms, such as memory, perception and language
comprehension. It is also to be noted that in the following decades, remarkable interdisciplinary
convergences with brain sciences occurred in philosophy, phenomenology, and psychology, as well as

in the aforementioned cognitive sciences.
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"Classical" consciousness-related research has been carried out by detailed analysis of
neurological cases — e.g., split-brain studies, blindsight — throughout the 20th century. Modern
neuroscientific studies of consciousness began to take shape in the 1990s, the declared "decade of the
brain". The new approach, embedded within the emerging interdisciplinary field of cognitive
neuroscience, was enabled by the rapid development of brain imaging methods, such as functional
magnetic resonance imaging (fMRI), magnetoencephalography (MEG), and positron emission
tomography (PET). Consciousness studies have become more and more a part of scientific research,
instead of the sole domain of classical 'armchair philosophy'. At the same time, new conceptual
directions such as neurophilosophy and neurophenomenology began to contribute to the field of

consciousness research, making it a guided multidisciplinary effort instead of a merely exploratory one.

3.1.2 Contemporary consciousness science

As of the early 21st century, needs for scientific research programs on consciousness have
been specified, and cognitive neuroscience was found as the most fruitful approach despite some of its

obstacles (Revonsuo, 2000a). The mind-body (or mind—brain) issue is certainly not as straightforward

as Descartes imagined by asserting that the pineal gland is the principal "seat of the soul". To date,
neurophysiological research has not been able to find support for the concept that the pineal gland or
any similar single brain 'center' could sufficiently provide complex mental functions, such as
consciousness (Damasio, 2000). Rather, it seems that complex operations of cortical and subcortical
structures are relevant and necessary for consciousness to be present. Albeit some candidate
neurophysiological markers of consciousness have proved illusory, there is also promising ongoing
research on, e.g., a temporo-parietal-occipital 'hot zone' of the posterior cerebral cortex where the
best current anatomical candidates for the neural correlates of consciousness are located (Boly et al.,

2017; Koch, Massimini, Boly, & Tononi, 2016).

Consciousness-involved brain networks can be revealed by a systematic charting of the neural
correlates of the phenomenal experience. However, we also need to find out about the 'explanatory
correlates' of consciousness, i.e., how phenomenal experiences can exist in the first place (Seth, 2009).
The integration process of distinct sensory input into a single seamless conscious content — the binding
problem — is also of scientific interest. Furthermore, the tasks of measuring contents and states of
consciousness are also challenging, especially as both notions are still subjects of ongoing conceptual
debates. From a clinical aspect, various psychiatric disorders with a relevance to consciousness are also

of interest for studies. Such a characteristic syndrome is depersonalization disorder (DPD), in which the
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subjective feeling becomes 'unreal’ for the patient due to a significant detachment of several aspects

of the self and the environment (Sierra & David, 2011).

The scope of consciousness studies is not at all limited to humans only, but it may also extend
to animal consciousness and machine consciousness. The phenomenal experience in its complexity is
clearly beyond the fundamental state of being merely sentient (which is attributed to animals), or of
being intelligent (an achievable property of computational systems). Further research on primates,
other mammals, and even some birds are in progress; simultaneously, contemporary computational
and robotic models of consciousness are being built in an attempt to simulate — and perhaps later to
instantiate — conscious properties (Seth, 2010). Contemporary consciousness science is thus an
increasingly coordinated multidisciplinary effort that currently includes a wide range of conceptual,
philosophical, neural, cognitive, computational, quantum physical etc. approaches (to be detailed in
the following subchapters). Indeed, the complexity of the consciousness issue requires a convergence
of manifold approaches; due to a notably increasing amount of efforts, optimism for making

substantial advances in consciousness science is prevailing (Seth, 2010).

3.1.3 Conceptual clarifications

So what is consciousness about, and what does it mean to be conscious? As expectable, there
are many possible answers to these questions, depending on the various definitions and notions of
consciousness. In lay language, the term 'conscious’ is often associated with an awake and alert state,
as opposed to being in an 'unconscious' state during anesthesia or in coma. However, necessity for
these two state criteria can be conceptually questioned, for example, by bringing up the case of
dreaming—a state with substantial ongoing mental experience, in the lack of wakefulness and
alertness. In philosophical debates, primary, phenomenal, or core consciousness refers to the
subjective experience of being 'here and now', or having the feeling of an 'inner presence' (Revonsuo,
2006). Another common notion of the 'C-word' refers to awareness, i.e., having an experience, having
phenomenal consciousness. Consciousness may be also transitively directed at the environment, some
object, or the experience itself, to reflect upon some content. This latter type of consciousness is often

defined as secondary, reflective, access, or extended consciousness (Block, 1995; Revonsuo, 2006).

When referring to information processing in terms of being able to access specific pieces of content,
the proper dipole terms of conscious are either nonconscious or unconscious; while nonconscious
material means the total lack of subjective experience and therefore can never become conscious,

unconscious material, in principle, can.
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Apart from in vitro basic neuroscientific research, but in addition to in silico computational
modeling, a large part of consciousness research happens in vivo by using human subjects who are able
to report their phenomenal, subjective experiences. Such reporting may be asked retrospectively, or in
'real-time' during experiments where subjects may optionally perform cognitive tasks, and/or could be
measured by neurophysiological instruments. From a phenomenological viewpoint, consciousness is
crucially related to the subjective character of the experience. As Nagel (1974, p. 436) originally put it:
"[...] fundamentally an organism has conscious mental states if and only if there is something that it is
to be that organism—something it is like for the organism". Thus, it is suggested that in order to give a
proper explanation for the subjective conscious experience, biological research programs should

reconceptualize consciousness as the phenomenal level of organization in the brain (Revonsuo, 2000a).

As the conceptual background for this thesis, | used Revonsuo’s biological realism as a basic approach
to the scientific study of consciousness; however, | tend to be open also for (an information technology

based type of) pragmatism, in order to develop my own, fully compatible position of virtual realism.

3.1.4 Philosophical explanations

The problem of consciousness is a — or perhaps: the — core issue in contemporary debates
within the philosophy of mind. Albeit it would be virtually impossible to provide a thorough, or even a
brief overview here, some relevant approaches must be introduced in order to caption the wider
conceptual background of consciousness studies, in particular, the viewpoint of biological realism. It is
important to keep in mind that no single widely accepted theory of consciousness exists, but the field
is characterized by tens of competing and occasionally starkly contradicting approaches. While radical
eliminativist approaches deny the whole existence of consciousness, and others think that at least its
qualitative properties are merely illusory epiphenomena, most theories attempt to guide philosophical
and empirical endeavors into the topic of consciousness—with the exception of strong emergent
materialists who claim that humans will never be capable of solving this mystery (for more detailed

overviews, see e.g., Noreika, 2014; Van Gulick, 2017).

It is to be noted that the presence of a phenomenal, subjective, qualitatively felt experience is
held to be centrally important for consciousness. Metaphysical theories propose to explain the
ontological status of consciousness in relation with the physical world (including the brain) by using
known arguments from the classical mind—body problem in philosophy. The predominant distinction is
between dualist theories claiming the ontological independence and irreducibility of the mind and the
physical world, as opposed to monist theories arguing for one substance only—in the case of

physicalism: matter. Materialist theories may take a reductionist stance by assuming identity between
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mental and physical processes and states, or — as in the case of biological naturalism — may
conceptualize consciousness as an emergent, qualitative, subjective, high-level brain function that has

causal powers, and is ontologically irreducible (Searle, 1992, p. 1; Searle, 2007). Biological realism, the

background for this thesis, is also a weak emergent materialist approach very close to biological

naturalism (Revonsuo, 2010, p.28).

Interestingly, certain philosophical theories may accept a possible co-existence of the dualist—
monist opposite assumptions, like the strong and weak versions of ontological pluralism do (Turner,
2010). Moreover, some further theories do not have metaphysical commitments at all; for instance,
functionalism focuses only on input, processing, and output—regardless of the substrate implementing
these functions. In a similarly neutral way, pragmatist approaches promote only an assumedly most
promising empirical methodology (e.g., neurobiology) as a currently best instrument to go,
nevertheless they remain open to be replaced after sufficient exploration with that tool (Noreika,

2014; Van Gulick, 2017).

A notable philosophical endeavor is the Self-Model Theory of Subjectivity (SMT) by Metzinger
(2003), who utilizes a constraint-satisfaction approach to explain phenomenal experience. The SMT
describes minimal consciousness as the presence of a world: a transparently experienced, coherent,
global model of reality within a virtual window of presence. The central ontological claim of the SMT is

that "no such things as selves exist in the world" (Metzinger, 2005, p. 3); the notion of a self is

eliminated as a theoretical entity, and handled as a very special kind of representational, dynamic
content of a phenomenal self-model. This theory has special relevance as it ponders the reality of
subjective experience as a presented world-model: SMT is a significant conceptual contribution to the
development of the idea of virtual realism that will be described later in this thesis.

There are also ongoing philosophical debates about the possible functions of consciousness,
the self (or ego), and the problem of free will; however, these topics are not addressed in this thesis. It
must be kept in mind that philosophy is just one, formalized disciplinary approach that seeks answers
to ultimate human questions. Besides intellectual and academic approaches, there is a vast quantity of
informal beliefs, anecdotes, speculations, and myths about the nature of man, reality, soul, and world.
Even though these topics are also not being discussed in this thesis, cultural aspects are nevertheless
related to a broader understanding of the long-lasting quest for consciousness; see e.g., an overview of

the soul concept in human cultures by Frecska, M6ro, and Wesselman (2011).
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3.1.5 Neural level research methods

The search for the biological basis of consciousness — or more precisely, for its neural
correlates — is one of the core focuses within empirical consciousness research. A considerable line of

neurobiological studies is focusing on visual consciousness (Crick & Koch, 1990; Crick & Koch, 2003;

Koch, et al., 2016), more precisely on mechanisms that transiently bind together information from

neurons related to the features of a processed visual object. It is suggested that coherent synchronous
gamma band oscillations (around 40 Hz) activate short-term working memory, thus perform the
binding function of consciousness. The relevance of higher-order consciousness to synchronous
gamma activity has been pointed out also by inducing self-reflective awareness in dreams (that hence
became lucid dreams) through frontal low current stimulation of gamma activity with tDCS (Voss et al.,
2014). Other visual system based theories propose that there is no final integrator station in the brain,
thus consciousness should not be thought of as a unity, but instead binding occurs between
spatiotemporally distributed micro-consciousnesses (Zeki, 2003). Another neural approach is the

Dynamic Core Hypothesis (Tononi & Edelman, 1998), which states that conscious experience occurs

only if a distributed complex functional cluster of neuronal groups achieves high integration in
hundreds of milliseconds through reentrant interactions in the thalamocortical system. (This
hypothesis has been developed further into the Information Integration Theory, see below in detail.)
The contrasting of conscious and unconscious states has been used in both anesthesia-related
and dreaming-related consciousness research that examined certain neurophysiological and
neuropharmacological processes. According to a prominent receptor-level neural theory, it is the
NMDA (N-methyl-d-aspartate) synapse that implements binding mechanisms for large-scale neuronal
cell assemblies. The spatiotemporal activity pattern of such assemblies produces a specific class of
computational processes, which instantiate those higher-order self-reflexive mental representations
that are necessary and sufficient for the occurrence of phenomenal states. An (almost) complete
inhibition of the NMDA-dependent processes, like during anesthesia with ketamine, leads to a loss of
consciousness, while their partial inhibition leads to an ASC (Flohr, 2006). A recent PET study that
searched for the minimal neural correlates of consciousness by investigating the re-emergence of
consciousness after anesthetic-induced unconsciousness has found that a core network involving
subcortical and limbic regions becomes functionally coupled with parts of frontal and inferior parietal

cortices (Langsio et al., 2012). Dissociation between the presence of subjective experiences and

observed responsiveness during anesthesia was also shown in our EEG study (Noreika, et al., 2011).
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The differences between conscious and nonconscious modes of information processing are at
another focus of neurocognitively oriented research. Contrastive analysis studies measure the
presence or absence of conscious perception of a particular content, and compare the differences in

neural activity during the experimental conditions (Aru, Bachmann, Singer, & Melloni, 2012). Recent

dream studies have found significant correlations in TMS-evoked EEG responses between subjects who
reported having dreamt and others who did not recall conscious experiences when woken up from

non-rapid eye movement (NREM) sleep (Nieminen et al., 2016). Moreover, researchers have been able

to predict whether a subject will report the presence or absence of their NREM sleep dream

experiences by monitoring low-frequency activity in posterior cortical areas (Siclari et al., 2017).

Besides 'on/off' type differences, other approaches study the gradual alteration in consciousness on a

presence—absence continuum, e.g., during epileptic seizures (Yu & Blumenfeld, 2009). Brain networks

underlying phenomenal consciousness can be also explored by charting non-responsive states, such as
during the fully conscious locked-in syndrome and the nonconscious unresponsive wakefulness
syndrome (UWS, formerly called vegetative state), or the minimally conscious state, where a reduced

set of consciousness and responsiveness is still maintained (Giacino, Fins, Laureys, & Schiff, 2014;

Laureys, Owen, & Schiff, 2004).

3.1.6 Phenomenological and other approaches

Due to the subjective nature of the lived experience, the phenomenology of consciousness
has become an increasingly essential part of recent empirical studies. As already envisioned by early
pioneers such as James, novel directions within the science of consciousness are expected to
emphasize the fusion of phenomenology, embodiment, and cognitive neuroscience (Taylor, 2010). In
order to tackle the hard problem of subjectivity, the need for matching third-person objective
measurements with "the view from within" — i.e., first-person reported accounts — has therefore

created the field of neurophenomenology (Varela & Shear, 1999a; Varela & Shear, 1999b). Recently,

several interview techniques to obtain systematic and detailed subjective reports have been also put

forward as "second-person methods" (Olivares, Vargas, Fuentes, Martinez-Pernia, & Canales-Johnson,

2015). The descriptive phenomenological approach, stemming originally from Husserlian philosophy,
has been robustly incorporated into psychology as a qualitative method (Giorgi, 1997). Another
empirical approach is to quantify the subjective experience with self-report questionnaires, such as the

Phenomenology of Consciousness Inventory (PCl) by Pekala (1991; Pekala, Steinberg, & Kumar, 1986).

The phenomenological significance of ASC, in particular of psychedelic experiences, has been
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repeatedly pointed out lately by multidisciplinary approaches from philosophy, psychology, and the

neurosciences (Horvath, Szummer, & Szabd, 2017; Szabd, Horvath, & Szummer, 2014).

A large number of non-philosophical, non-neural approaches are also dealing with
consciousness from cognitive, informational, and quantum physical points of view, out of which only a
few are selected to be mentioned here very briefly. Evidence from minimally contrastive pairs of
similar events, i.e., differences between conscious and nonconscious modes of information processing
of a particular content, have been captured in a single coherent cognitive framework, the Global
Workspace Theory (GWT) by Baars (1988, 1997). This cognitively oriented theory illustrates working
memory with a theater metaphor, where attention acts as a selective spotlight that directs focal
consciousness on conscious events on the stage. Based on the GWT, neural level explanations has been
also put forth later, notably the Global Neuronal Workspace model by Dehaene and Changeux (1998)
that describes the interaction between a distributed and interconnected global workspace neurons

and specialized neural processing modules (for a review, see e.g., Dehaene & Changeux, 2011).

A highly influential recent approach to the problem of subjectivity is the Information
Integration Theory (lIT), stating that consciousness corresponds to the capacity of a system to integrate

information (Qizumi, Albantakis, & Tononi, 2014; Tononi, 2004). The theory quantifies a system’s

consciousness by assigning a ® value for a subset of elements (called a complex) for the amount of
information that can be integrated. Conscious experience may therefore be specified by the variables
of informational interactions between elements within a complex. Since its debut, the IIT has been

developed by Tononi et al. into its current 3.0 version (Qizumi, et al., 2014), and is a subject to vivid

ongoing theoretical contributions (e.g., Jonkisz, 2015) and practical applications (Casali et al., 2013).

A proposed quantum physics model for consciousness (Hameroff & Penrose, 1996, 2014) puts

consciousness-related information processing at the subcellular level of cytoskeletal microtubules
within each neuron. However, no experimental confirmations have been directly supporting this or

other quantum theories of consciousness (e.g., Beck & Eccles, 1992), for which reason they are

considered to be far too speculative, hence difficult to implement into any current experimental
research. Nevertheless, highly interesting fundamental hypotheses are being put forward in this area,
such as the tentative 'neuro-ontological' interpretation based on a biophysical approach by Frecska et
al. (2011); this concept emphasizes the important role of ASC in enabling non-local subneuronal
'direct-intuitive' information processing.

Finally, it is to be emphasized here that the field of consciousness studies is still — and

probably will always be — far from united. Some approaches may be incompatible with other
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approaches, may criticize each other, or may even dismiss the whole 'problem' of consciousness. For
instance, even one of the most influential consciousness-related philosophical papers — with around
2500 citations —, where David Chalmers (1995, p. 202) defined that "[t]he really hard problem of
consciousness is the problem of experience" (i.e., the subjective aspect), has been criticized for being
"set up against a backdrop of questionable metaphysical, epistemological and phenomenological

assumptions" (Ratcliffe, 2007, p. 483). These debates are nevertheless welcome, as they may and

hopefully will advance the field of consciousness studies into novel conceptual directions.

3.2 Altered states of consciousness

In the mind-brain complex, there exists a plethora of unusual, special, 'altered' modes of
operation, parted from the usual, everyday, 'baseline' state of consciousness only "by the filmiest of

screens" (James, 1902, p. 305). These marked neurocognitive alterations of consciousness are both

philosophically and scientifically fascinating, as they demonstrate great variability within the potential
spectrum of altered states of consciousness (ASC). It has been already stated by one of the field’s early
pioneers that in order to develop a comprehensive psychology, the data from ASC cannot be ignored

(Tart, 1975/2001). Likewise, contemporary theories of consciousness should also be able to

conceptually explain and integrate these special states.
While some ASC may occur naturally or spontaneously, and some are of pathologic origin,
many others can be deliberately induced by “various physiological, psychological, or pharmacological

maneuvers or agents" (Ludwig, 1966, p. 225). Listings of "relatively common and/or intensively studied"

ASC usually include phenomena such as hypnagogic (drowsy pre-sleep) state, dreaming sleep,
hypnosis, meditative states, and mystical or transcendental experiences. Moreover, ASC lists include
states induced by sensory deprivation, psychoactive drugs (such as alcohol, cannabis, lysergic acid
diethylamide (LSD), etc.), starvation and diet, sexual activity (ending in orgasm), respiratory maneuvers
(e.g., hyperventilation), repetitive rhythm (e.g., trance states achieved by drumming, dancing, and
chanting), and relaxation techniques; ASC may also occur during certain psychotic disorders (Farthing,

1992; Tart, 1975/2001; Vaitl et al., 2013). Subjective experience may be absent temporarily during

dreamless sleep, or permanently in a vegetative state or coma; these situations are not ASC but states
of non-consciousness.
Conceptual issues regarding ASC, such as its definitions, are still not consensually

agreed-upon. Perhaps the most classical definition of ASC was coined by Tart (1975/2001, p. 208) as:

"A qualitative alteration in the overall pattern of mental functioning, such that the experiencer feels his

consciousness is radically different from the way it functions ordinarily". Farthing (1992) gives the
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following definition in his textbook: "An altered state of consciousness is a temporary change in the
overall pattern of subjective experience, such that the individual believes that his/her mental
functioning is distinctly different from certain general norms for his/her normal waking state of
consciousness”.

From these definitions of what an ASC is, three commonalities can be pointed out
immediately. First, there is a self-evaluation criterion, i.e., the definitions are based on how the subject
feels or believes about his/her state of consciousness (which, of course, may not be consensual, as we
can have ASC without realizing we are in an ASC, such as during regular, non-lucid dreaming). Second,
self-detected alterations occur in mental functioning, i.e., the definitions refer to the psychological
domain as the source of data. Third, changes in mental functioning refer to an (unspecified) ordinary or
'normal' baseline state of the subject (as assessed by the subject himself/herself), i.e., there is a
comparison involved. By looking at the above lists of selected ASC and at the above attempts to define
them, it is hard to decide if the ASC were involved in a listing on the basis of a pre-assembled ASC
definition, or if the definitions were made on the basis of a pre-compiled ASC listing. To my
understanding, this conceptual 'selection—definition ordering problem" has never before been dealt

with; its possible solution is offered in my Study | (Méré, 2010).

Besides these above (phenomenological) factors of ASC experiences, it is useful to specify
what features are being altered also by concepts of cognitive and phenomenological psychology; four
influential listings are reviewed here. Tart (1975/2001) mentions 10 subsystems: Exteroception,
interoception, input-processing, memory, sense of identity, emotions, evaluation and decision-making,
subconscious, motor output, and space/time sense. Pekala (1991; 1986) lists 12 major (and 14 minor)
dimensions in his PCl as follows: altered experience, arousal (decreased relaxation), altered state of
awareness, attention, internal dialogue, imagery, memory, negative affect, positive affect, rationality,
self-awareness, and volitional control. Farthing (1992) has a 14-item list about dimensions of conscious
experience: Attention, perception, imagery and fantasy, inner speech, memory, higher-level thought
processes, meaning or significance of experience, time experience, emotional feeling and expression,
arousal, self-control, suggestibility, body image, and sense of personal identity. Similarly, Hobson
(2007) enumerates 9 mental elements (or capacities of mind, or components of consciousness):
Perception, attention, memory, orientation, thought, narrative, instinct, intention, and volition.
Strikingly, the lists are far from overlapping: 'memory' is the only common item mentioned on all four
of them, despite all enlisted terms are important notions in various disciplines studying the mind. The

lack of unambiguously separable and easily definable mental subsystems reflects perhaps a similar
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difficulty in assigning straightforward single roles for cortical areas on the neurocognitive side of
consciousness research.

Animal observations revealed that deliberate state-altering seems to play an important role,
as if there exists a natural force that motivates the pursuit of intoxication; a "fourth drive" following
hunger, thirst, and sex (Siegel, 2005). Moreover, ASC studies from archeological and evolutional
perspectives have also examined the fascinating questions: Why induced ASC are so inherently part of
the human experience in every major culture that we know about? Could there be any potentially
great benefits of mind-altering, or is it just an epiphenomenal "intoxication side-effect" (Froese, 2015)?

The relationship between various (pairs of) ASC is also of continuous research interest. For
instance, similarities and differences between hypnosis and meditation have been reflected upon with

an increasing interest by several researchers (e.g., Benedittis, 2015; Holroyd, 2003). Another line of

study examined the presence and lack of insight during lucid dreams and psychosis, respectively

(Dresler et al., 2015). It has been also suggested that sleep studies may foster the scientific

understanding of hypnosis (Kahn & Hobson, 2003).

In order to shed light on the phenomenon of ASC from a human viewpoint, it is essential to
capture the intentions behind state-altering efforts by better understanding the functions of
psychoactive drug use as the perhaps most widespread and general ASC-inducing method. Such a
newly proposed concept is drug instrumentalization by Miller and Schumann (2011), introducing the
idea that humans are deliberately changing their mental states by drugs, "in order to facilitate other,

non-drug-related behaviors". This framework will be further discussed below in Study IV.

3.2.1 Measuring induced ASC with questionnaires

Contemporary research directions on various ASC explore both the contents of these states as
well as their underlying mechanisms. Systematic studies have been done on charting and measuring

the phenomenological dimensions of ASC (Studerus, Gamma, & Vollenweider, 2010), to explain their

psychobiology (Vaitl, et al., 2013) and functional neuroanatomy (Dietrich, 2003; Hobson, 2002;

Vollenweider & Geyer, 2001), to clarify their role in religion and spirituality (Bartocci, 2004), and to

investigate their applicability in psychotherapy (Buckley & Galanter, 1979; Field, 1992). Next, the most

important questionnaire studies relevant to the current thesis, in particular because of the
measurement of psychoactive substance related ASC, will be briefly introduced.

The pioneering ASC-measuring scale — besides PCl — was the originally German language APZ
(Aussergewéhnliche Psychische Zustdnde) questionnaire by Dittrich et al. (1985). The APZ was followed

by its psychometrically improved version (OAV), and an extended version including visual and auditory
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hallucinations (5D-ASC). These questionnaires have been psychometrically tested and translated to
several other languages. The acronym OAV comes from the initial letters of the original German names
of its three primary dimensions: 'oceanic boundlessness', 'dread of ego dissolution', and 'visionary
restructuralization'. Recently, the OAV has been analyzed and modeled by multiple methods, and 11
new lower order scales were constructed out of its original three primary and one secondary
dimensions, in order to better assess drug induced ASC. These 11 new factors of ASC are: Experience of
unity, Spiritual experience, Blissful state, Insightfulness, Disembodiment, Impaired control and
cognition, Anxiety, Complex imagery, Elementary imagery, Audio-visual synesthesiae, and Changed

meaning of percepts (Studerus, et al., 2010); for a recent review see Preller and Vollenweider (2016).

Another ASC-measuring scale, the HRS (Hallucinogen Rating Scale), was developed by

Strassman and his colleagues (Strassman, Qualls, Uhlenhuth, & Kellner, 1994) during human

experiments with N,N-dimethyltryptamine (DMT) administration, later validated with, e.g., ayahuasca

study data (Riba, Rodriguez-Fornells, Strassman, & Barbanoj, 2001). Psychedelics-related ASC studies

also utilize the Challenging Experience Questionnaire (Barrett, Bradstreet, Leoutsakos, Johnson, &

Griffiths, 2016), the Mystical Experience Questionnaire (MaclLean, Leoutsakos, Johnson, & Griffiths,

2012), and the Ego-Dissolution Inventory (Nour, Evans, Nutt, & Carhart-Harris, 2016).

3.2.2 Hallucinations in ASC

In certain subsets of ASC, the core sensory experience may radically alter and result in
experiences of various hallucinations. Perception without a corresponding external stimulus is
generally considered a sign of strong mental alteration, hence the presence of hallucinations is taken
as a definitive indicator of an ASC. Hallucinations may occur in all — visual, auditory, olfactory,

gustatory, or tactile — sensory modalities (Aleman & Largi, 2008). Remarkably many types of

hallucinatory phenomena are natural and sleep-related (with an ongoing conceptual debate whether
dreaming itself counts as a hallucination or not), but can also occur during pathological medical
conditions, such as in schizophrenia or alcohol withdrawal. Hallucinations can be deliberately induced

by hypnotic suggestions (Orne, 1959), sleep deprivation (West, Janszen, Lester, & Cornelisoon, 1962),

and photic stimulation (ffytche, 2008), as well as by psychedelic substances (Nichols, 2004), deliriant

plants (Diaz, 1977), and dissociative drugs (Rolland et al., 2014).

The manifold definitions of hallucination are commonly referring to the person’s subjective
experience (i.e., the phenomenal level), the involvement of the sensory domain, a distinction between
external and internal sources of information, and to the 'trueness' of hallucinations. However, in terms

of information sources, 'external' and 'internal' do not seem to be independent from or alternative to
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each other, but rather appear as consecutive stages in the information processing chain. Hence, it is
suggested that the definitions of hallucination should look at the modulation of information instead of

merely looking at the source of information (Méré, 2010).

Metacognitive processes, such as self-reflection, insight, and 'reality testing' may make a
categorical difference between knowingly perceived 'pseudohallucinations' from genuinely believed
'true' hallucinations, depending on whether the subject knows if he/she is hallucinating or not

(Rolland, et al.,, 2014). It is to be noted that because of this 'impairment', many definitions and

descriptions of hallucination are expressed by using negative value-judging terminology, e.g.,
'‘abnormal’, 'misrepresented’, or 'erroneous'. This may even lead to the social dismissal of the whole
hallucinatory phenomena (Shanon, 2003). Nevertheless, hallucinations offer a fascinating terrain with
rich subjective contents that are being explored also by phenomenologically oriented cognitive
neuroscience studies of dreaming and hypnosis.

Besides its clinical and scientific importance, the phenomenon of hallucinations has strong

connections also with philosophical and theoretical issues (Macpherson & Platchias, 2013). In

particular, the philosophy of perception is exploring existential and ontological questions of 'reality’
(and 'unreality') that are highly relevant also for the philosophy of mind and hence also for
consciousness studies. These relevancies will be described in connection with the 'virtual reality'

concept elaborated later in this thesis.

33 Dreaming

Albeit none of the articles in this doctoral thesis are directly related to dreaming, brief
remarks on the topic are nevertheless included here because of multiple reasons. Firstly, the
phenomenon of dreaming has high relevance to the world-simulation concept and metaphor, a core
topic in developing the virtual realism stance later in this dissertation. Secondly, a particular
sleep-related phenomenon detailed in Study Il, namely sleepiness, is somewhat related to the (also
sleep-related) phenomenon of dreaming. Thirdly, as dreaming has interesting connections with
hypnosis (being another topic of Study Il), a brief introduction of the wider context is also justified
here, as follows.

Dreaming is a major ASC that is relatively well-known and studied-upon in comparison with
other altered states. The phenomenon of dreaming has always fascinated mankind — both practically
and metaphysically — as it seems to open a richly experienceable gateway to 'alternative realities' or
'other dimensions'. Mechanisms, contents, and the possible functions of dreaming have been explored

by experiments in psychology and neuroscience, thus the topic conveniently belongs to the (relatively
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new) field of cognitive neuroscience (Nir & Tononi, 2010). Albeit studies of dreaming are occasionally

related to the sleeping process and its clinically relevant disturbances (e.g., Valli et al., 2012), it is also

of great scientific interest to find out about the neural correlates of dreaming by studying dreaming vs.

dreamless sleep (e.g., Noreika, Valli, Lahtela, & Revonsuo, 2009)—keeping in mind that various types

of sleep experience may occur in different stages of sleep, including the NREM stage (Windt, Nielsen, &

Thompson, 2016). Within consciousness studies, the phenomenon of dreaming is crucially important
because of being a naturally occurring, abundantly available ASC that can be explored by collecting
subjective experience reports.

Using a metaphor from a then-novel computer technology area, Revonsuo (1995) put forward
the idea that "dreaming is an organized simulation of the perceptual world; a virtual reality"”. In his
influential Threat Simulation Theory, Revonsuo (2000b) advanced his concept further by suggesting
that as an internal phenomenal 'world-simulation', dreaming may serve as a model system for

consciousness. Defined as an 'immersive spatiotemporal hallucination' (Windt, 2010), dreaming indeed

creates a realistic environment that is usually being perceived from a first-person perspective, and is
only minimally coupled with external sensory input. Due to conceptual concerns and practical
problems with the adequacy and feasibility of the dream model, alternative study approaches, e.g., the

contrastive analysis of dreaming with other states, have been also suggested (Windt & Noreika, 2011).

An unusual form of dreaming, namely lucid dreaming (LD) occurs when a sleeping person is
able to gain 'meta-awareness' on his/her momentary SoC, and consequently to understand that he/she

is in a state of dreaming (Voss, Holzmann, Tuin, & Hobson, 2009). The existence of LD is an important

piece of evidence in showing that the dream state may involve also metacognitive processes (Kahan &
LaBerge, 1994) due to a "reactivation of areas which are normally deactivated during REM sleep"

(Dresler et al., 2012, p. 1017). It has been recommended that the topic of LD should move from its

marginal place to a "center stage in the emerging science of consciousness" (Hobson, 2009, p. 43), and

that experimental consciousness research on LD should utilize various electrophysiological, brain
imaging, and cortical stimulation methods in order to find out about the involved brain regions

(Noreika, Windt, Lenggenhager, & Karim, 2010), as shown in numerous recent LD experiments (e.g.,

Dresler, et al., 2012; Dresler, et al., 2015; Voss, et al., 2014). Other aspects of sleep- and dream-related

phenomena, such as hypnagogic experiences related to drowsiness, have been also studied recently by

ASC researchers (e.g., Noreika et al., 2015).
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3.4 Hypnosis

Hypnosis is a technique that uses attention-focusing verbal suggestions to induce subjective
and behavioral changes in another person. The phenomenon has both consciousness-related
theoretical and widely applied practical contributions, the latter in the fields of psychotherapy and

anesthesiology (for a thorough overview, see e.g., Terhune, Cleeremans, Raz, & Lynn, in press).

Debates about whether hypnosis involves a distinct altered mental state have been going on
throughout the whole history of hypnosis (Kirsch, 2011), occasionally leading to experimental results.
For example, in a recent elegant study that contributed to the state theory (i.e., considering that in
some cases hypnosis may involve a special state), Kallio et al. (2011) have linked involuntary saccadic
eye movements to a qualitatively different special state in one highly hypnotizable subject. A similar
debate within the hypnosis research community concerns whether a narrow or a broad definition of
hypnosis should be used; while the narrow definition includes a necessary trance induction procedure,

the broad definition does not (Kirsch et al., 2011).

Besides searching for the neural correlates of hypnosis, a notable number of studies have
attempted to find out reliable correlates of hypnotic susceptibility, in order to predict subjects’
responsiveness in advance. Cognitive abilities that have been shown to correlate with hypnotizability

are, e.g., absorption (Tellegen & Atkinson, 1974), fantasy proneness (Lynn & Rhue, 1988), and empathy

(Wickramasekera Il & Szlyk, 2003). Behavioral indicators of hypnotizability are more difficult to

estimate, even though self-scoring of own behavior during hypnosis has been proven to strongly

correlate with observer-scored behavior (Bentler & Hilgard, 1963).

In ASC research, it seems also feasible to explore hypnosis by comparing its similarities and
differences with other self-describable 'mindbody states' (this excellent term was coined by Thomas B.
Roberts in connection with his Multistate Theory (2013), in order to avoid the ambiguous common
language expression of 'SoC'). On the basis of imagination and visualization involved in a non-alert,
drowsy state, the experience of hypnosis has been occasionally described as 'dream-like' (for a

comparison, see e.g., Hobson, 2002, pp. 98-101). However, significant neurophysiological differences

between dreaming during sleep and hypnosis during wakefulness make this particular resemblance

hard to utilize in practical research. For this reason, in our Study Il (Mdrd, Noreika, Kallio, & Revonsuo,

2011a), not sleep but a somewhat resembling physiological state, drowsiness during daytime
sleepiness, was chosen for comparison with hypnosis. It is to be noted also here that hypnosis may also
share common mechanisms with another interesting ASC, meditation, via top-down modulation of

attention and de-automatization processes (Lifshitz, Campbell, & Raz, 2012).
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3.5 Psychedelic drugs

The utilization of various psychoactive substances for a myriad of reasons has been an

apparent characteristic of human behavior and culture for millennia (Baker, 1994; Winkelman, 1995).

There seem to be no clear dividing lines, but only temporally and geographically changing agreements
on definitions of concepts like 'food', 'spice’, 'medicine’, and 'drug'—neither is there a simple answer to
the question "why people use drugs?". Mind-altering substances (in particular, anesthetics and
hallucinogens) may be highly relevant to be used in scientific experiments for studying consciousness —
but studying the general human use of mind-altering substances may also be equally fascinating in
itself. In particular, the non-drug factors set and setting (Zinberg, 1984) — simply put, personal attitudes
and the environment of drug use, respectively — seem to play key roles in modulating the experience.
Within the last decade, psychedelic drug research has become a rapidly developing area in
consciousness science, and it is also increasingly connecting with cognitive neuroscience. Recently, a
handful of clinical trials have delivered excellent results in using psilocybin for tobacco smoking

cessation (Johnson, Garcia-Romeu, & Griffiths, 2017), treating patients with 3,4-methylenedioxy-

methamphetamine (MDMA) in post-traumatic stress disorder (PTSD) (Mithoefer, Wagner, Mithoefer,

Jerome, & Doblin, 2011), giving LSD for end-of-life anxiety in terminally ill people (Gasser, Kirchner, &

Passie, 2015), or administering ketamine to alleviate symptoms of treatment-resistant depression

(Zarate et al., 2006). After 30-40 years of legally unobstructed but practically halted research

worldwide, the current 'Psychedelic Renaissance' (Sessa, 2012) has already made substantial
contributions to the understanding of brain mechanisms during drug-induced ASC, as neuroimaging
studies on the effect of psychedelics in healthy human subjects have become increasingly permitted

and performed in the last few years (Roseman, Leech, Feilding, Nutt, & Carhart-Harris, 2014; Schartner,

Carhart-Harris, Barrett, Seth, & Muthukumaraswamy, 2017; Tagliazucchi, Carhart-Harris, Leech, Nutt,

& Chialvo, 2014). These studies aim to discover neural correlates of the psychedelic state, to integrate

this newly obtained knowledge into existing conceptual frameworks, as well as to hypothesize new
theories that explain the mechanisms of consciousness and its alterations.
Such a new theory of conscious states informed by neuroimaging research with psychedelic

drugs is the entropic brain hypothesis (Carhart-Harris et al., 2014) that is based on brain connectivity

data obtained from fMRI and MEG studies with psilocybin. The authors concluded that for the mind—
brain to enter into a primary disorganized ASC, the normally highly organized neurodynamic activity in
the default mode network (DMN) must collapse and decouple from the medial temporal lobes.

Another, but similarly neuroimaging-based interesting effort is Gallimore’s (2015) explanatory
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modeling of the psychedelic state, based on the conceptual framework of a foremost contemporary

theory of consciousness, namely the IIT (Qizumi, et al., 2014; Tononi, 2004). The new model suggests
that while cognitive flexibility, creativity, and imagination are indeed enhanced in the psychedelic
state, this happens at the expense of cause-effect information, as the brain’s ability "to organize,
categorize, and differentiate the constituents of conscious experience" is impaired.

There is a wide consensus that scientific research with psychedelic drugs seems to have a
considerable — and so far very underexplored — potential for studying human consciousness in novel
ways. For instance, Crick and Koch’s (2005) theory about the claustrum playing a key role in
consciousness becomes even more interesting given the fact that the consciousness-altering
hallucinogenic plant Salvia divinorum’s main ingredient salvinorin A is a strong agonist of k-opioid

receptors that are found in the claustrum in high density (Stiefel, Merrifield, & Holcombe, 2014).

The context of neuroscientific and psychological experiments provides only one particular and
highly controlled set and setting for drug use, with a sole purpose to obtain data by measurements
and/or (self-)observation of subjects. On the contrary, drug use situations 'out there' 'in the real world'
are characterized by extremely complex combinations of drugs and drug use purposes. Hence, studying
drug use may offer excellent opportunities also for other disciplines like anthropology, cultural studies,
ethnography, humanities, and social sciences to make interdisciplinary contributions in order to
understand drugs; not only on neurobiological and psychological, but also on social and cultural levels.

The phenomenology of drug-induced ASC is much understudied, despite of an abundance of
experience reports and public discussion readily available online (Barratt, 2012). For a more detailed
investigation of exceptional mental states, concepts of transpersonal psychology may also be involved

(Maslow, 1969). Subjects may describe their experiences as transcendental, religious, and spiritual; in

such sacramental use contexts, psychedelic drugs are termed ‘entheogens’ (literally: "becoming divine

within") (Roberts, 2001; Ruck, Bigwood, Staples, Ott, & Wasson, 1979; Schultes & Hofmann, 1979).

Interpretations of these experiences may get a deeper meaning by expanding the currently
utilized bio-psycho-social scheme with a 'spiritual' level of explanation (Bishop, 2009). In this new four-
level scheme, the notion of spirituality refers to certain belief systems that are usually based on
personally meaningful, direct subjective experiences of the transpersonal kind. Thus, an inclusion of
the level of spirituality claims no objective existence of non-material metaphysical dimensions (along
with populating mind-independent entities), but is merely used to denote an abstract human concept
system with substantial explanatory power regarding cognition and behavior. These topics will be

further discussed below in Studies Il and IV.
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4 AIMS

Albeit the topic of this doctoral dissertation is ASC, the four included articles indeed show
variability in their approaches and themes. However, the studies can be tied together under the term
of 'cognitively and pharmacologically induced ASC', which is to be differentiated from spontaneously or
pathologically occurring ASC. The first thing to be pointed out is that the notion of ASC is not defined
clearly and consensually, but it refers to a group of diverse phenomena that are either included in or
excluded from various lists. Furthermore, there are still ongoing debates on whether or not certain
phenomena qualify as a state. Besides one theoretical article addressing the definitions of ASC, this
thesis is also looking at the relationship between ASC phenomena with an empirical study. Two
additional articles of the thesis survey and clarify the great variability that may occur between subjects
during certain ASC (within a special cultural context).

The above mentioned general objectives of the thesis can be further narrowed down to
specific one-per-study research objectives, as follows:

1) To construct a working definition for ASC that could yield a technical conceptualization and
operationalization procedure to solve the selection—definition ordering problem.

2) To investigate the relationship between distinct ASC, in particular between hypnotic
susceptibility and daytime sleepiness.

3) To study psychosocial factors that are associated with self-perceived benefits, such as
enhanced coping, in drug-induced ASC experiences related to spirituality.

4) To provide evidence that could support a distinctive categorization of sacramentally and
spiritually used hallucinogenic drugs, compared with other biopsychosocial functions of the use of
other drugs.

Given the diverse types of the four included articles (a theoretical, an empirical,
a survey-based, and a commentary), their order of appearance in this thesis has no particular
significance. Therefore, they are being introduced in the original chronological order of publication,
which may hence reflect merely my scientific research and writing process, not any logically

consecutive arrangement.
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5 ORIGINAL STUDIES

5.0 General overview

Studies |, 11, Ill, and IV in this dissertation explore various ASC, from hypnosis to psychoactive
and psychedelic drug use. These selected topics are admittedly only a narrow subset of the numerous
phenomena generally regarded as ASC. Other important ASC, such as dreaming, anesthesia and
meditation, are indeed also greatly interesting from consciousness studies’ point of view. In general,
the four studies are connected by their common aim to investigate various aspects of induced ASC.
Scientifically challenging problems are the definition(s) of ASC, relationship between distinct ASC,
differentiating factors between same-type ASC, human purposes to utilize ASC, and the usability of
certain ASC for consciousness research. As it would be practically impossible to study all the above
mentioned aspects for each above mentioned, my studies are selectively addressing some aspects
within a certain ASC, while omitting other aspects within another ASC—or comparing only a few ASC
(not all of them) with each other. For broader background, Study | gives a thorough overview of ASC
and hallucinations, Study Il introduces the topic of hypnosis, and Study Il describes psychedelics in
more detail.

Study | ("Hallucinatory Altered States of Consciousness") is a theoretical analysis on certain
concepts and definitions of ASC and hallucinations; it proposes a working definition of a hallucinatory
ASC, and a 'self-mapping' stepwise operationalization procedure for a systematic ASC comparison.

Study Il ("Hypnotizability, Sleepiness, and Subjective Experience") describes an empirical study
that found significant positive correlations between hypnotic susceptibility and habitual/instantaneous
sleepiness in 90 subjects by one newly developed and three previously established self-rating scales.

Study Il ("Coping, Life Purpose, and Spirituality in Psychedelic Drug Users") is based on an
online questionnaire survey of 667 psychoactive drug users, concluding that psychedelic drug use with
the purpose of autognosis (self-knowledge) is associated with higher scores of coping and spirituality.

Study IV ("Sacramental and Spiritual Use of Hallucinogenic Drugs") is a commentary article
arguing that sacramentally and spiritually used psychedelic drugs (‘entheogens') are not merely used

for altering perception, but deserve their own category in a drug instrumentalization framework.
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5.1 Study I: Hallucinatory Altered States of Consciousness

(M6rg, 2010), see full-text in the Original Publications section.

5.1.1 Literature overview

Dreaming, hypnosis, meditation, and other non-ordinary hallucinatory states are commonly
referred to as ASC—in the lack of exclusive selections or commonly accepted definitions of what an
ASC exactly is. ASC listings mentioned in the literature are rather exemplary than comprehensive (e.g.,

Farthing, 1992; Tart, 1975/2001; Vaitl, et al., 2013). Moreover, ASC definitions miss to provide exact

classification criteria for assessing altered — as opposed to baseline — states of consciousness. There is
still a rather common basis from cognitive science’s point of view on the question of what subsystems,

dimensions, or elements of consciousness are being altered in an ASC (e.g., Farthing, 1992; Hobson,

2007; Tart, 1975/2001), despite differences in both naming and the number of items enlisted.

ASC are particularly interesting from the viewpoint of subjective experiences. The
phenomenal level of description is about the ongoing first-person experience, described and referred
to as the stream of consciousness (James, 1902), the what-is-it-like-to-be feeling (Nagel, 1974), or as
inner presence (Revonsuo, 2006). The classical ASC literature describes alteration mechanisms with
terms and models from cognitive psychology and neuropharmacology: temporary destabilizing and
repatterning activity on the individual’s default pattern-making processes (Tart, 1975/2001), distinct
alterations in neurotransmitter levels at certain locations in the prefrontal cortex (Hobson, 2002), or
disinhibitory mechanisms in serotonergic pathways of cortico-striato-thalamic brain areas

(Vollenweider & Geyer, 2001).

Definitions of 'hallucination' are as manifold as those of ASC, incorporating references to the
sensory domain, concepts of an external-internal distinction, and the notion of trueness (Esquirol,

1845/1965; Horowitz, 1975; VandenBos, 2007). Contemporary research (Aleman & Largi, 2008) defines

'hallucination' as "conscious sensory experience that occurs in the absence of corresponding external
stimulation of the relevant sensory organ and has a sufficient sense of reality to resemble a veridical
perception”. This approach considers hallucinations — regardless of opposing psychological or medical

viewpoints — on their continuity with normal experience (Aleman & Largi, 2008).
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5.1.2 Original proposal

Study | (Méré, 2010) is a theoretical article that (a) performs a multi-part conceptual analysis

of certain aspects of hallucinatory ASC, (b) contributes a working definition of ASC, and (c) proposes a
stepwise operationalization procedure to capture, filter, and group relevant ASC phenomena. Starting
with commonalities found in current definitions of ASC, issues with self-evaluation, sources of data,
and baseline comparison are analyzed first, then the concept of alterations is examined with respect to
temporal dynamics, change mechanisms, and mental subsystems. After this, hallucinatory phenomena
are discussed — regarding their various definitions, the relationship between external and internal, and
the 'trueness' issue of hallucinations — and a technically based working definition of ASC is contributed.
Conclusive to the analysis, a stepwise operationalization procedure is proposed.

The analysis concludes that division between changed sensory experience (‘hallucinations')
and cognitive experience ('delusions') is unclear, and therefore consciousness alteration should be
assessed from a broader perspective, i.e., with respect to all mental subsystems that may change
during an ASC. It also concludes that external and internal are not alternatives to or independent from
each other. Rather, they are mutually interacting stages in the information processing mechanisms:
external information is always processed internally, but at the same time, exteroception is
fundamentally modulated by internal processes, such as attention, memory, and emotion.

The study concluded with a temporary working definition of ASC as: “A hallucinatory altered
state of consciousness is a transiently stable mode of operation on supervenient levels in the mind—
brain complex, where objectively detectable characteristic changes in the internal information
processing mechanisms of neurocognitive subsystems may be subjectively experienced as changes in
phenomenal content and overall psychological functioning, as compared with prior and posterior
baseline states of the individual.” This definition may conceptually guide the process of searching for
ASC candidate phenomena: it includes a temporal dimension, addresses the dilemma of considering
long-lasting changes of consciousness as an ASC, extends the level of view from psychological to
neurocognitive, and involves a quantifiable comparison of individual prior/ posterior baseline SoC.

As a theoretical solution for the mutually exclusive 'selection—definition ordering problem’
described earlier, Study | proposes a stepwise operationalization procedure (that is yet to be carried
out in practice by future studies). By this 'self-mapping' procedure, alterations of mental subsystems
are quantified in first-person subjective experience reports that describe ASC candidate phenomena.
From median values in each dimension for each ASC candidate, multidimensional distances can be

computed to describe the core ASC typicalities, thus to result in a final grouping of ASC phenomena.
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5.2 Study IlI: Hypnotizability, Sleepiness, and Subjective Experience

(Mord, et al., 2011a), see full-text in the Original Publications section.

5.2.1 Aims and methods

Study Il aimed to investigate the relationship between hypnotizability and three aspects of
sleep: habitual daytime sleepiness, increased instantaneous drowsiness (after the hypnotic procedure),
and night sleep quality. We also examined whether self-scored subjective experiences may provide
additional data on hypnotizability that would not be detected by standard self-scored behavior.

A total of 90 volunteer participants (71 females, 19 males) attended one of the four sessions
of a hypnotic induction procedure that was played from pre-recorded audio. Before the procedure,
participants were asked to mark their current (pre-test) state of sleepiness on the Karolinska
Sleepiness Scale (KSS) form. After the 45-minute session, subjects were asked to score their post-test
state of sleepiness on another KSS form, and to fill the Harvard Group Scale of Hypnotic Susceptibility
Form A (HGSHS:A) and our own novel Questionnaire on Subjective Hypnotic Experiences (QSHE). In
addition, subjects were asked to score the online versions of the Epworth Sleepiness Scale (ESS) and

the Pittsburgh Sleep Quality Index (PSQI) at their homes shortly after the session.

5.2.2 Results and conclusions

The main findings show that hypnotizability correlates positively with both habitual daytime
sleepiness and instantaneous sleepiness after the hypnotic procedure. We found a significant habitual
daytime sleepiness difference in ESS scores between lower and upper halves of the HGSHS:A total
score group, and a significant instantaneous sleepiness difference between KSS pre-test and post-test
scores in HGSHS:A mediums, lows, and all participants. Results support the idea that sleep and
hypnosis may share some common mechanisms that may be related to the ability to quickly change
the psychophysiological set into a more relaxed one, or to dedicate a sufficient amount of attention to
immersing into less externally driven mental content. Results also indicated that subjective self-
evaluation by the novel QSHE correlated strongly and positively with the standard HGSHS:A scale.
Moreover, QSHE even found a significant correlation in KSS post-test scores that HGSHS:A did not find;
this indicates that hypnosis-related self-evaluation may be a useful tool in some cases when comparing
with other subjectively rated scales, such as those concerning sleepiness. Thus, our findings justify the
use of subjective self-evaluation methods when experiencing phenomena that have been traditionally

evaluated by various observational and/or behavioral methods.
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5.3 Study Illl: Coping, Life Purpose, and Spirituality in Psychedelic Drug Users

(Méré, Simon, Bard, & Racz, 2011b), see full-text in the Original Publications section.

5.3.1 Aims and methods

Study 1l aimed to investigate psychedelic drug use in connection with the themes of coping,
life purpose, and spirituality, as historical and anecdotal evidence pointed to such relationship in non-
problematic, autognostic (self-knowledge increasing) drug users. In an online questionnaire survey, we
collected a total of 667 answers from respondents who had previously used or currently used
psychedelic and/or other psychoactive drugs. After excluding respondents with self-assessed drug use
problems, 589 subjects (247 females, 342 males; age M = 23.8, SD = 6.4) were taken into further
analyses. Coping, life purpose, and spirituality were measured with the Psychological Immune
Competence Inventory (PICI), the Purpose in Life (PIL) test, and the Intrinsic Spirituality Scale (ISS),
respectively. Based on drug types, drug use purposes, and the importance of the experience, a
PSYNDEX (psychedelic index) score was computed for 277 participants. By this score, we separated the
target PSY group (autognostic psychedelic drug users) from the C1 control group (users of mostly other
drugs for mostly other purposes) and from the C2 control group (alcohol-and-tobacco-only users). Fifty

members from each group were matched by age, type of residence, and highest educational level.

5.3.2 Results and conclusions

Results indicated that the use of psychedelic drugs with a purpose to enhance self-knowledge
was less associated with problems, and correlated positively with both coping (PSYNDEX-PICI: r = .137,
p<.01, n=366) and spirituality (PSYNDEX-ISS: r=.339, p<.001, n=277). As verified by a
Mann-Whitney test, matched ISS scores in the PSY target group were also significantly higher in
comparison with control groups C1 (U = 689, Z = -3.870, p < .001, N = 100) and C2 (U = 697.5,
Z=-3.811, p <.001, N = 100). PIL scores correlated negatively with the total number of drug types
used (r = -.144, p < .001, N = 589) and with the number of nonpsychedelic drugs used (r = -.124,
p <.01, N =589), but did not correlate with the number of psychedelic drugs used.

Albeit the meaning of the term 'spirituality' may be ambiguous, it seems that a spiritually
inclined attitude in drug use may act as a protective factor against drug-related problems. The
autognostic use of psychedelic drugs may be thus hypothesized as a 'training situation' that promotes

self-enhancement by rehearsing personal coping strategies and by gaining self-knowledge.
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5.4 Study IV: Sacramental and Spiritual Use of Hallucinogenic Drugs

(M6ro6 & Noreika, 2011), see full-text in the Original Publications section.

5.4.1 Literature overview

Study IV is an open peer commentary on a proposed new framework theory for non-addictive

psychoactive drug use (Muller & Schumann, 2011). The target article introduces the concept of

drug instrumentalization, i.e., the idea that humans are deliberately changing their mental states by
drugs, "in order to facilitate other, non-drug-related behaviors" (p. 293). In their approach, Mdller and
Schumann consider non-addictive drug consumption as a "stable and widespread behavior in its own
right" (p. 293), which is a rare and welcomed standpoint in the predominantly problem-oriented field
of drug studies.

Mauller and Schumann (2011) argue that "drug instrumentalization behavior may provide a
functional adaptation to modern environments based on a historical selection for learning mechanisms
that allow the dynamic modification of consummatory behavior" (p. 293). Elaborating this concept, the
target article lists an eight-item classification of the proximate mechanisms of psychoactive drug use.
In this classification, hallucinogenic drugs are generally associated with changes in perception and

cognition, thus thought to be consumed primarily for their sensory perception changing properties.

5.4.2 Original proposal

In our open peer commentary (Méré & Noreika, 2011, p. 319), we argued that "[...] the

religious use of hallucinogenic drugs stems from a human search of metaphysical insight rather than
from a direct need for cognitive, emotional, social, physical, or sexual improvement". In support of our
view, we enlisted archeological evidence and historical documentation suggesting that hallucinogenic
psychoactive drugs have been used for ritual and ceremonial purposes around the world and across
the ages. Therefore, "the sacramental and spiritual intake of hallucinogenic drugs goes so far beyond

other biopsychosocial functions that it deserves its own category in the drug instrumentalization list".

5.4.3 Conclusion

In their authors’ response, Miiller and Schumann accepted our idea: "We fully agree with this
suggestion and add this as ninth instrumentalization goal to the list as: Facilitating spiritual and
religious activities” (p. 330). As our proposal managed to extend their initial eight-item
instrumentalization list, we feel contended with our article resulting in a significant impact on this

professional debate.
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5.5 Citations of the studies

As of June 2016, it could be of academic relevance to review some of the papers that have
been citing the four Original Publications since their first publication dates in 2010 and 2011. The
following brief review is meant to demonstrate the international contribution of my studies on later
research; moreover, it may also serve as a brief update to the present directions of the studied topics.
An automatically updated online list of citing articles is being maintained by Google Scholar Citations
(2017); in order to avoid circular citations, the citing papers will not be cited here.

Study | ("Hallucinatory Altered States of Consciousness") has 10 citations to date. It has been
referred to in a former colleague’s (current supervisor’s) PhD thesis and in one of his online
publications about the neural correlates of a state of consciousness. The study was also cited in the
context of the experience of ASC in shamanic ritual, in a book about the origins of religion in the
Paleolithic, and in a paper about phantasy and the phenomenological significance of ASC. It was also
mentioned in a publication about medieval steam lodge rituals among American Indians, and in a
master’s thesis about 'Autonomous Cephalocaudal Paresthesia' (also called Autonomous Sensory
Meridian Response), a euphoric tingling sensation that starts from the back of the head. In connection
with hallucinations, citations were also made in a philosophy of science journal, in an online philosophy
paper (in Polish), and in a master’s thesis in philosophy about drug instrumentalization (in Czech).

Study Il ("Hypnotizability, Sleepiness, and Subjective Experience") has 3 citations to date.
Besides being referred to in the above mentioned PhD thesis of the supervisor, it was also cited in a
Mexican master’s thesis about the effect of hypnotherapy on sleep quality in women with breast
cancer (in Spanish), and in a Finnish master’s thesis about the effects of scale and order of
administration on suggestibility testing (in Finnish).

Study Il ("Coping, Life Purpose, and Spirituality in Psychedelic Drug Users") has become a
'flagship' of my publications by 33 citations to date. Of these, there are two self-citations: a paper that
reviews the main subject pool for Study Il (i.e., the Hungarian Psychedelic Community, 'Daath'), and
another about harm reduction of NPS use. The themes of the top three citing articles (that are now
more cited than my Study Il paper) include the hallucinogenic effects of salvinorin A in humans, the
association of classic psychedelic use with reduced psychological distress, and the factor analysis of the
Mystical Experience Questionnaire. Other citing papers are about self-experimentations with
psychedelics among mental health professionals in the former Czechoslovakia, drug use and harm
reduction in the Goa trance scene in Belgium, and purpose in life of college students in the Midwestern

USA. Interestingly, a further citing article of Study Ill touches the topic of entoptic images and
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phosphenes; the latter topic was covered also by one of our TMS studies in a research project and
yielded a publication for my colleagues. Journal citations were also made in connection with topics
such as mental health consequences of hallucinogen use in self-identified spiritual contexts, the 'e-
psychonaut' subculture and its NPS use, and the potential of psychedelics in healthcare from a
neurophenomenological viewpoint. The paper was cited by a US doctoral thesis that studied the first-
person hermeneutic phenomenology of the lived experience in persons using shamanic sacred plant
mind—body medicines, and listed in an Argentine doctoral monograph (in Spanish). In an academic
book about religion and spirituality across cultures, the paper was cited in a chapter on the topics of
mindfulness, consciousness, spirituality, and well-being. (Other citing papers have not been cited so
far, and are omitted from this enlisting.)

Study IV ("Sacramental and Spiritual Use of Hallucinogenic Drugs") has 3 citations to date. The
most cited of these three articles describes findings of an international drug survey on harms and
benefits associated with psychoactive drugs. The topics of the second citing journal article are
ayahuasca, psychedelic studies, and health sciences; the third citing paper is a review article from
Mexico, on the transdisciplinarity among neurosciences and religions (in Spanish).

In conclusion, the international influence of the Original Publications seems to point to an
existing academic interest in the topics of altered consciousness, hallucinations, and particularly
psychedelics. Indeed, the latest 'psychedelic renaissance' has been characterized by an increasing
academic collaboration between resourceful and well-funded institutions worldwide. Similarly, many
topics within the wide spectrum of ASC phenomena could be also drawn together from separate
sources. The growing number of academic thesis works (from BA and MA degrees up to doctoral level)
indicates also the need for educating and supervising an emerging new generation of ASC researchers.
Given the many subfields, a multidisciplinary approach toward the topics of altered consciousness,
hallucinations, and psychedelics are to be emphasized; for a confluence, academic educational efforts

(such as doctoral programs and summer schools) could be well warranted.
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6 DISCUSSION

Hallucinatory ASC are scientifically and philosophically intriguing mindbody states, with a
promise to shed light on certain core mechanisms of consciousness (in where the term 'consciousness'
refers to the phenomenal level of organization in the brain, describable by subjective experiences). The
'science of subjectivity', based on first-person approaches like neurophenomenology, has recently
become an accepted field within cognitive neuroscience and consciousness research. Personal
accounts of exceptional experiences during ASC — no matter if not objectively observable as direct
behavior of the subject — can indeed serve as valid data, once approached with rigorous scientific
methodology that takes into account various confounding factors of reporting (including
confabulations, sense-making explanations, individual metaphysical beliefs, cultural contexts, etc.).

Contributing theoretical work and empirically based scientific results of the thesis are detailed below.

6.1 Theoretical implications

In the field of hallucinatory ASC, theoretical work in Study | concentrates on 'technical’ issues,
such as definitions, listings, and the use of notions regarding the concepts. The approach is rather from
a cognitive psychology viewpoint, and not from that of traditional ASC-contributing disciplines, such as
philosophy of mind, clinical psychology, or psychiatry. By a theoretically developed working definition,
a hallucinatory ASC is a "metastable mode of operation on supervenient levels in the mind—brain
complex, where objectively detectable characteristic changes in internal information processing
mechanisms of neurocognitive subsystems are subjectively experienced as changes in phenomenal
content and overall psychological functioning". Unlike other definitions that use objective 'reality' for
comparison, the contributed working definition of hallucinations accepts the validity of subjective
experiences, and it places ASC into a timeframe to be compared with its immediately preceding and
subsequent SoC. For solving the 'selection—definition ordering problem' (i.e., whether to define ASC
based on selected phenomena, or to select phenomena as ASC based on a definition), a stepwise
operationalization procedure is proposed. In order to describe the core ASC typicalities, this
'self-mapping' procedure examines first-person subjective experience reports, quantifies alterations of
mental subsystems in ASC candidate phenomena, and computes multidimensional distances from
median values in each dimension for each ASC candidate. Albeit not carried out in practice in Study |,
the proposed stepwise operationalization procedure is described in sufficient detail to be open for

other researchers to implement in the future, hopefully in the form of a fruitful research collaboration.
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In the field of hypnosis studies, the results of the empirical Study Il add to the rather marginal
subfield of comparative hypnosis research, where the word 'comparative' is used in the sense of
comparing other ASC with the hypnotic state (or nonstate, depending on conceptualization).
Similarities and differences between two ASC can be measured on the subjective, behavioral, and
physiological levels, including possibly neurophysiological and brain imaging methods as well as eye
movement tracking. Relatively few trait or state characteristics that predict hypnotic susceptibility
have been identified so far, therefore finding new ones, such as sleepiness, is welcome. In particular,
research on new traits — for instance, sleepiness — that are related to other ASC can contribute also to
comparative ASC studies, so it is even more welcome from the perspective of consciousness science.
Our newly developed QSHE instrument for subjective self-scoring of hypnotic response has been
proven useful by this empirical hypnosis study in 90 subjects, therefore appears worthy of further
applications. Results indicate that hypnotizability (measured by HGSHS:A) correlates positively with
both habitual daytime sleepiness (measured by ESS) and instantaneous sleepiness after the hypnotic
procedure (measured by post-test KSS). These findings are thought to hint that sleep and hypnosis may
share common, putatively neurobiological mechanisms regarding transitions between ASC. Shedding
light in more detail on the nature of this connection would require various individual chartings of
subjects regarding e.g., their sleep habits, cortical connections, and neurochemical characteristics.

In the field of psychedelic drug research, Study Il represents the minority among general drug
studies in its goal to find out about self-reported positive experiences of drug use. This approach is in
contrast with the majority of psychoactive drug studies that experiment on the receptor-level, describe
analytical drug detection methods, involve animal behavior research, report cases of adverse effects,
or survey populations of problematic drug users. Our findings on autognostic psychedelic drug use add
to a growing body of evidence from lately revived psychedelic studies indicating non-problematic lay

drug use (Krebs & Johansen, 2013; Pisano et al., 2017), efficient clinical applications (Grob, Bossis, &

Griffiths, 2013; Morgan, McAndrew, Stevens, Nutt, & Lawn, 2017), and enhanced psychological

benefits (Friedman, 2006; Letheby, 2015). Increasing recognition of the vast potential of psychedelics —

along with their very low level of risk — seems to slowly undermine the current prohibition-oriented

drug policy regime regarding hallucinogenic substances (Haden, Emerson, & Tupper, 2016), pointing
out a need for their legal reclassification. Thus, a theoretical implication of this study is its contribution
to the evidence base that should ideally guide political decisions of drug control—as opposed to
current ideologically driven 'drug war' measures that are not only counterproductive to public health,

but may occasionally also disrespect (or even violate) basic human rights.
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In the field of sacramental and spiritual drug use studies, the short commentary of Study IV
summarizes evidence for a millennia-long drug use within religious or spiritual settings. In their target
article, Miller and Schumann (2011) enlisted eight proximate mechanisms of psychoactive drug use:
(1) Improved social interaction; (2) Facilitated sexual behavior; (3) Improved cognitive performance
and counteracting fatigue; (4) Facilitated recovery from and coping with psychological stress; (5) Self-
medication for mental problems; (6) Sensory curiosity — Expanded perception horizon; (7) Euphoria,
hedonia, and high; and (8) Improved physical appearance and attractiveness. Our arguments
contributed substantially to the theory of drug instrumentalization by convincing the original authors
to expand their list with a hallucinogen-specific item: (9) Facilitating spiritual and religious activities.
This theoretical advancement was made possible by a broadly based approach to drug studies:
supporting evidence was gathered from the disciplines of humanistic psychology, religious studies,
ethnobotany, cross-cultural medicine, and psychotherapy. The achieved success in providing a wider
perspective on an important drug topic can be attributed to the multidisciplinary attitude learned from

the fields of both cognitive neuroscience (in general) and consciousness science (in particular).

6.1.1 Theory synthesis: 'virtual realism'

When carrying out theoretical or practical ASC research, it is extremely easy to get fascinated
by the observation of how state changes between two very different SoC can occur within short time
periods in the very same mind—brain complex of the same individual. Or, how unexpectedly different
state changes may occur after applying similar induction methods to different individuals. These
observations, along with the causal power of subjective reality, point towards considering the mind—
brain complex as a world-simulator, and justify the use of the technological metaphor of virtual reality

for phenomenal consciousness (Metzinger, 2003, p. 25). Loosely building on the metaphor of a

'brain-in-a-vat', concepts of virtualism have been put forward in various, e.g., presentational

(Revonsuo, 1995), enactive (Noé&, 2004), or representational (Clowes & Chrisley, 2012) forms. In

particular, the phenomenon of dreaming has been strongly considered as a simulation by, e.g., the

Threat Simulation Theory (Revonsuo, 2000c) and the Social Simulation Theory (Revonsuo, Tuominen, &

Valli, 2016).

By modern technological analogs, the world-simulator concept assumes a VR generator that
operates within a brain (as a 'hardware') and a mind (as an 'operation system'), and produces a
transparent experience of presence within a subjective reality (as an 'application'). Hence, the concept
of VR in the context of ASC is more than a convenient metaphor: it also provides a paradigm to explore

the phenomenon of consciousness by studying its alterations as 'parameters' or 'settings' of the virtual
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world it just simulates as the subjective reality for a person. It is to be noted that the concept of
virtualization involves the possibility of multiple instances of the something that is being virtualized. In
computer examples: multiple virtual windows with different content can be shown on one physical
display screen, or multiple virtual machines with different operation systems can be run on one
physical computer hardware. However, in a consciousness-based VR simulation, the limitations of
linear data processing and silicon-based physical machinery do not occur.

It can be conceptualized that on the level of phenomenal consciousness, perceptions of the
currently surrounding physical environment are processed into and represented also as a virtual
environment. While this physical-perception-based virtual environment is special in the way that it is
practically continuously present during wakefulness, it can indeed cease in the absence of immersive

first-person spatio-temporal simulational phenomenality (e.g., during deep sleep, or dreamless REM

sleep) (Windt, et al., 2016). It can be also replaced with a non-physical-perception-based, yet also fully
immersive other virtual environment (e.g., in dreaming sleep, or complex closed-eye hallucinations).
Open-eye hallucinations during wakefulness may present an intriguing third possibility, namely the
partial overlap of the physically based virtual environment with a hallucinatory virtual environment,
where a reciprocal interaction between physical and virtual elements can be also possible.

This latter possibility resembles a currently emerging subset of VR that is termed augmented
reality (AR), where bits of visual or textual information are linked on top of the visual presentation of
the physical environment. The idea behind AR is to generate and present relevant information
transparently while at the same time leaving the physical environment also perceivable (in contrast
with VR that blocks the perception of the physical environment, and fully replaces it with a simulated
one). In AR’s passive form, information is presented on top of the physical environment with no spatial
correspondence. An example of this passive AR is the use of head-up display (HUD) technology by
projecting instrument-generated data onto the windscreen of aircrafts. In a more advanced form of
AR, physical space and its items are 'understood' via scanning and image processing methods by a
computing unit, so that computer-generated virtual content can be transparently and exactly mapped
on top of the digitally tracked physical environment. For example, moving brackets around a person’s
face on the display screen of a digital camera are simple AR items computed in real-time. The
technologically most advanced AR solutions — e.g., a viewer wearing transparent display glasses while
walking around a 3D item that is projected on a table surface, perceiving it from different angles, and
possibly also interacting with it — are increasingly being referred to as mixed reality (MR), albeit this

latest term is not yet defined unambiguously.
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The world-simulation concept can be exemplified by lucid dreaming (LD) and REM sleep
behavior disorder (RBD). In LD, the dreamer gains metacognitive insight that his/her currently
perceived, fully immersive phenomenal environment is not the surrounding (physical) environment,
but 'just' a simulated (virtual) environment. In RBD, the dreamer’s motor behavior seems to be driven
by the phenomenal environment, without the person being aware of the constrains of the physical
environment. Simulated (virtual) environment can be 'taken as real': both regular and lucid dreams
may go on with or without check-ups ('reality tests') for bizarre phenomena; both real and
pseudohallucinations may persist with or without one’s cognizance of their hallucinatory nature. This
may happen because self-reflection — including the ability to evaluate one’s own current SoC — is not
required for experiencing an immersive (physical or virtual) phenomenal environment as 'real’.

The 'flavor' of virtualism presented here is purposefully termed as virtual realism: it
emphasizes both the technological connection with VR and the apparent realness of non-physically
originated perception as the core subjective experience. The concept of virtual realism elaborates the
idea that anything subjectively considered as real is the result of transparent information processing
mechanisms on the phenomenal level of consciousness. Virtual realism applies to all subsystems of
consciousness, including not only sensory perception (that in computer-based VR is overwhelmingly
visual), but also other, technologically non-simulable, intangible features such as interoception,
emotion, and sense of self. Moreover, abstract subjective experiences without any claimable
counterparts in physical space — such as intuitive knowledge, entity encounters, sense of
transcendence, etc. — are held to be virtually real; interestingly, these exceptional experiences are
more likely related to ASC than to baseline SoC. Due to the potentially realistic nature and subsequent
causal power of any subjective experience, the concept of virtual realism disregards the importance of
whether a temporally preceding stimulus for that piece of experience has a (mental presentation of a)
representational counterpart in physical space—albeit it often, but not necessarily, indeed has one.

In summary, findings from various induced hallucinatory ASC support the concept that
phenomenal-level consciousness is virtual: the continuous existence of internal information processing
manifests as the subjective reality for the individual. Virtual realism points out also that the
world-simulator accepts different degrees of correspondence, coherence, and immersiveness within
the experienced environment. Deliberate manipulation of subjective experience sets and settings by
psychologically, pharmacologically, and technologically induced hallucinatory ASC — e.g., hypnosis,
hallucinogens, and VR — can be a naturally integrable and effective method for 'designing synthetic

mindbody states' (Roberts, 2013), hence to extend human consciousness beyond current limitations.



46 Discussion

6.1.2 ASC studies and the VR metaphor

The connection between the four ASC studies and the VR metaphor deserves a detailed
explanation, as follows:

Study | pointed out that ASC are characterized by typical changes in the subsystems of
consciousness, and hallucinations are results of changes in the information processing chain. Starting
with two compiled lists of ASC candidate phenomena and mental subsystems, we can find, categorize,
and quantify references to alterations of subsystems in first-person reports describing subjective
experiences. By computing distances from median values in each dimension for each ASC candidate,
we can then compute multidimensional distances that would describe the core ASC typicalities. Hence,
typical changes of the consciousness subsystems during an ASC can be seen as typical parameters that
describe a configuration of a simulated virtual world. By this above proposed stepwise
operationalization procedure, the parameter space can be mapped: involved subsystems and their
quantified changes can define a group of 'core' ASC phenomena. Thus, we can quantitatively define the
parameters of a VR world-simulation within consciousness subsystems that are needed for a certain
state to be subjectively experienced as an ASC instead of a baseline SoC. This knowledge could
potentially open up novel methods to create artificial simulations of computer-based virtual realities
that use psychological technologies to manipulate the subsystems of consciousness in order to achieve
subjectively experienced ASC for the person immersed in a VR environment.

Study Il explored a relationship between two distinct SoC, hypnosis and sleepiness, and
hypothetically explained the found correlation by broadly referring to certain shared neurobiological
background mechanisms. These mechanisms may include, for instance, individually measurable
guantities for the easiness to change the baseline SoC to an ASC, the persistence of that ASC, and the
time to return back to the baseline SoC. The resulting numbers, if quantified, can be seen as the
world-simulator’'s meta-parameters that describe temporal patterns of the transition process between
simulated virtual worlds. In this study, within-subject correlations between VR simulator
meta-parameters (characterizing the transitions to/from a sleepy or hypnotic state) were found out.

Study Il shed light on the applicability of hallucinatory ASC, both as via self-induced
procedures within various sets and settings, and as potential clinical therapeutic tools because of their
inherent mechanisms to manipulate subjective reality in beneficial ways. In connection with
psychedelics, the VR metaphor is applicable to hallucinatory ASC as 'simulator training situations'.
Deliberately provoked temporary exceptional experiences may be utilized to rehearse coping

strategies in novel, unusual, or straightforwardly 'chaotic' altered states, hence potentially helping to
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gain self-knowledge about one’s mental functioning when facing unexpected non-ordinary states and
situations. Moreover, the great variability in phenomenal outcomes — even when using the same types
and amounts of substances by different persons under various sets and settings — emphasize the
importance of non-drug factors, i.e., the internal parameters within one’s VR simulator.

Study IV emphasized the importance of set and setting variables (beyond the pharmacological
constants of a drug type and, partially, its dosage) in creating the complex and abstract contents of a
virtual world. These variables include a large number of difficultly measurable parameters, such as
attitudes, expectations, (sub)cultural contexts, goals, intentions, meanings, and even metaphysical
assumptions based on individual religious and/or spiritual worldviews. The basic claim here is that the
subjective experience is in no way a direct and predictable output of the type and quantity of a
neuropsychopharmaceutical input (i.e., the ingested drug). Rather, mental contents and observable
behavior during a psychedelics-induced ASC is highly unpredictable, unless taking into account the
person’s prior set and setting, which may at least partially and coarsely predict some aspects of his/her
experience. It is yet to be seen whether these non-drug parameters could be 'loaded' into a computer-

based VR simulator to achieve intended kinds of phenomenal experiences.

6.2 Limitations and biases

Findings could be argued to be theoretically limited and biased due to the underlying
philosophical approach of biological realism that serves as a starting point for the concepts elaborated
and the studies carried out. On a general level, studying subjective experiences by introspective verbal
reports on conscious contents has several well-known limitations; items enlisted by Farthing (1992) —
forgetting, reconstruction errors, verbal description difficulties, distortion through observation,
censorship, experimental demands, and lack of independent verification — are all applicable here too.
There are also many practical limitations of ASC research in particular, as the studied phenomena may
manifest only rarely and not in all subjects (or not as expected), can be hard to measure by the usual
research methods, or can even lead to difficult experiences for some subjects.

Moreover, the researcher’s personal involvement in, interaction with, and experience of the
studied community and topics could be also considered as a possibly biasing factor in evaluating
'neutrality' toward the researched themes. Nevertheless, a researcher’s personal experience with
hallucinatory ASC — such as dreaming, hypnosis, or psychedelics — could be conceived to work as an
additional motivational factor that keeps up his/her interest in the chosen topics. Subjective
experiences in the studied phenomena may indeed give extra insights, but obviously these insights

should be handled as idiosyncratic pieces of subjective data that are definitely not generalizable to
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draw any conclusions for the whole phenomenon at hand. It seems to be widely accepted within
disciplines studying subjective phenomena that the only factor that counts scientifically is the proper
application of rigorous methodology within high-quality research (as measured by accepted
international peer-reviewed publications), and not the presence or absence of personal subjective
experiences in the studied topics per se. The involvement of multiple investigators with various

degrees of personal interest could also help maintain objectivity—or counterbalance subjectivity.

6.3 Recommendations for further research

The 'hallucinatory ASC' theoretical paper describes a stepwise operationalization procedure to
chart ASC by a multidimensional mapping. Obviously, it is highly recommended for other researchers in
this subfield to carry out the described procedure in order to obtain the first-ever theory-based
practical classification of ASC. Thus, practical implications of the hallucinatory ASC paper could possibly
contribute — albeit possibly only in a much further phase — to a stable definition and an agreed-upon
classification system for ASC phenomena; with the help of the article’s theoretical input, a (nearly)
definitive ASC list could be constructed. Other possible future research ideas would include a semantic
analysis of the terms by which hallucinations are defined. This examination could well point out many
flaws of mutual definitions, circular references, and loosely interpreted popular notions of
'hallucination' that are nevertheless shaping the way we think about the whole phenomenon.

The 'hypnosis vs. sleepiness' experiment points out that studying the fluctuating levels of
daytime sleepiness and arousal could be another promising avenue of research that could further the
understanding of hypnosis. Moreover, it indirectly suggests also the feasibility of exploring other
'dream-like' states, e.g., the drowsy pre-sleep (hypnagogic) state, with further ASC-comparative
hypnosis research. Findings from the hypnosis and drowsiness study may also be used in putting
together a novel psychological instrument that measures hypnotic susceptibility traits by combining
the most relevant core questions from various previous studies. Another easily implementable
research idea would be the comparison of hypnotic susceptibility with meditation traits. This could be
carried out simply by assessing the hypnotic suggestibility on a standard scale (like the HGSHS:A) in a
group of long-term practicing meditators. Ideally, and in its simplest form, a mere correlation between
the number of years spent by practicing (various kinds of) meditation and the scale-quantifiable
hypnotizability score could hint at a relationship between these two ASC. Hypothetically, a long
practice of going into a meditative state could have trained the person’s ASC-changing background
mechanisms to speed up the transitional process, i.e., long-term meditators could be expected to be

more susceptible to hypnotic suggestions and therefore to score higher on the susceptibility scale.
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The 'psychonauts' online survey collected data to form a matrix of 23 drug types (actually,
only 22 real drugs, plus the fictional sham drug 'Relevin’) and 14 drug use purposes. Detailed
relationships within this cross-table will be analyzed and described in an article currently under
preparation; preliminary findings indicate that the major hallucinogens, such as LSD, mescaline, and
Psilocybe spp. mushrooms, are most typically used for autognosis, such as self-medication, self-
knowledge, and religious/spiritual purposes. Further studies about psychedelics are recommended to
touch the topic of the so-called 'bad trips' (consensually termed as 'difficult experiences' in the
literature and among crisis intervention professionals), for instance by exploring and categorizing the
underlying psychological and environmental factors that contribute to their initial negative
considerations. Another very interesting line of forthcoming studies could be the investigation of the
mechanisms by which those at-the-time negative experiences can be later interpreted as personally
meaningful life events that carry a 'teaching' and become eventually useful for the person involved.

The 'sacramental use of psychedelics' commentary article points out many serious and deep
connections between certain 'drugs' and religion/spirituality. These are to be examined further with
studies by disciplines within the humanities (e.g., anthropology, ethnography, cultural studies,
theology, etc.). Relevant topics could include also law studies, as there are current exemptions from
the international narcotics conventions regarding the use of certain hallucinogenic substances for
religious purposes. Fundamentally, the (actually non-existent evidence base of the) background
principles of the current drug prohibition regime can be questioned by pointing out that even the
system itself does not consider all controlled psychoactive drugs as being unconditionally 'evil' per se,

but accepts the possibility of their legal status—depending not on chemical structure, but use purpose.
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7 CONCLUSIONS

VI.

VII.

In conclusion, one-sentence summaries are compiled to capture the essence of each

study and the doctoral thesis as a whole:

A hallucinatory ASC is a metastable mode of operation on supervenient levels in the mind-
brain complex, where objectively detectable characteristic changes in internal information
processing mechanisms of neurocognitive subsystems are subjectively experienced as

changes in phenomenal content and overall psychological functioning (Study I, Section 5.1).

Sleep and hypnosis may share common, putatively neurobiological mechanisms regarding
transitions between ASC, as hypnotizability correlates positively with both habitual daytime

sleepiness and instantaneous sleepiness after the hypnotic procedure (Study I, Section 5.2).

Psychedelic drug use may facilitate the gain of self-knowledge by rehearsing personal coping
strategies in exceptional mental situations, and it correlates positively with spirituality that

may act as a protective factor against drug-related problems (Study Ill, Section 5.3).

Sacramental and spiritual use of hallucinogenic drugs for ritual and ceremonial purposes is
associated with a human search for metaphysical insight, therefore having a distinct drug

instrumentalization goal: to facilitate spiritual and religious activities (Study IV, Section 5.4).

Hallucinatory ASC can be conceptualized as subjectively experienced virtual world-simulations
running on the phenomenal level of the mind—brain complex, with uniquely configured

parameters describing changes in subsystems of consciousness (Studies I-1V).

Virtual realism states that phenomenal-level consciousness experiences the continuous
existence of its own internal information processing, and accepts it as the subjective reality

with different degrees of correspondence, coherence, and immersiveness (Section 6.1.1).

Deliberate manipulation of subjective experience sets and settings by psychologically,
pharmacologically, and technologically induced hallucinatory ASC can be an integrable and

effective method to extend human consciousness beyond current limitations (Section 6.1.1).
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Abstract Altered states of consciousness (ASC), especially hallucinatory ones, are
philosophically and scientifically interesting modes of operation of the mind-brain
complex. However, classical definitions of ASC seem to capture only a few common
characteristics of traditionally regarded phenomena, thus lacking exact classification
criteria for assessing altered and baseline states. The current situation leads to a priority
problem between phenomena-based definitions and definition-based phenomena
selection. In order to solve the problem, this paper introduces a self-mapping procedure
that is based on a three-part analysis on certain aspects of hallucinatory altered
consciousness. Starting with commonalities found in current definitions of ASC, issues
with self-evaluation, sources of data, and baseline comparison are analyzed first. Next, the
concept of alterations is examined with respect to temporal dynamics, change
mechanisms, and mental subsystems. Finally, hallucinatory phenomena are discussed
regarding various definitions, the relationship between “external” and “internal,” and the
“trueness” issue of hallucinations. Conclusive to the analysis above, a technically based
working definition of ASC and a stepwise operationalization procedure are also proposed.

Keywords Altered states of consciousness - Hallucinations

Introduction

The colorful spectrum of human conscious experience includes a multitude of
scientifically and philosophically interesting phenomena. Dreaming, hypnosis, medita-
tion, and various hallucinatory states are non-ordinary experiences that are commonly
referred to as altered states of consciousness (ASCs). However, there are no commonly
accepted definitions, but only partially agreeing descriptions of what an ASC is. On one
hand, the lack of a unified definition has well-understandable practical reasons: Many
types of phenomena are studied with a wide range of methods by a large variety of
disciplines, but on the other hand, acceptance of a common definition is also hindered
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by more fundamental reasons, which concern the theoretical and conceptual basis of the
whole ASC issue. Given the uncertainty concerning what is altered and how, the
seemingly ever-ongoing debate on what exactly qualifies as a state, and the lack of a
commonly accepted definition of consciousness itself, it is no wonder that ASC
remains yet undefined. For establishing scientific theories and explanatory models
about ASC, it is essential to examine the phenomena and their background
assumptions in detail, from both theoretical and empirical aspects. Indeed, there are
plenty of issues to look at. Which phenomena are regarded as ASCs and by what
definitions? What counts as an alferation and what is a state? What exactly is getting
altered and by what mechanisms? Or, how to tell apart hallucinatory altered “unreal”
phenomena from “real” ones?

From the vast pool of diverse human conscious experience, only certain phenomena
are commonly regarded as ASCs. Moreover, it is difficult to find commonalities in
alterations of consciousness, as they may fundamentally differ from each other—or may
greatly resemble each other despite cultural differences in time and place. Explicit
listings of ASCs are mostly based on either commonly accepted traditional views or on
classical definitions that can be challenged. On one hand, it could be a justified
requirement for any categorization of ASC phenomena to be based on a solid theoretical
definition. On the other hand, this definition should be based on the characteristics of
actual ASC phenomena. These two simultaneous requirements may lead into a
seemingly unsolvable mutual exclusion: There should be a prior selection of relevant
phenomena that a definition should apply to, but there should be a prior definition to be
used for selecting relevant phenomena. Lack of a prior selection or definition would
potentially leave out relevant phenomena and/or include irrelevant ones, while a vague
target group would render any ASC definition useless. What this paper proposes is that
the precedent problem could be solved in an elegant way by using a self-mapping
procedure. Such a procedure would not only avoid both arbitrary definitions and
arbitrary selections at once, but would also yield a criterion-based target group to be
described. For this purpose, a three-part analysis will be carried out. First, we take a
look at certain commonalities that can be found in current ASC definitions. Then, to
complement this with a definition-independent aspect, a detailed inspection into the
concept of alteration is needed next. Furthermore, a special focus should be put on the
phenomena of hallucinations, as one of the most prominent cases of ASCs.
Summarizing the findings from these three aspects will reveal important criteria for
a technical working definition of the ASC concept, as well as for an operationalizable
assessment of altered consciousness—along with its unspecified comparative
reference: baseline consciousness. As this paper aims only to describe the general
lines of this procedure and not to actually carry it out, listings and examples will be
neither extensive nor exhaustive but rather illustrative only.

Altered states of consciousness
In order to gather the related ASC phenomena that can be addressed by the self-
mapping procedure, first, we should take a look at some ASC listings in the

literature. In his classical book on the topic, Tart (1975) gives examples of discrete
altered states of consciousness (d-ASCs): Nondreaming sleep, dreaming sleep,
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hypnosis, alcohol intoxication, marijuana intoxication, and meditative states.
Farthing (1992) specifies a longer list of major ASCs that are “relatively common
and/or intensively studied”: Sleep, the hypnagogic (drowsy presleep) state, hypnosis,
various types of meditation, mystical, or transcendental experiences (including
satori, samadhi, nirvana, and cosmic-consciousness), experimental sensory-
deprivation experiences, and states produced by psychoactive drugs, such as alcohol,
marijuana, lysergic acid diethylamide (LSD), and others. Vaitl et al. (2005) includes
in the “list of domains associated with alterations of consciousness” the following:
States of drowsiness, daydreaming, hypnagogic states, sleep and dreaming, near-
death experiences, extreme environmental conditions (pressure, temperature),
starvation and diet, sexual activity and orgasm, respiratory maneuvers, sensory
deprivation, homogenization and overload, rhythm-induced trance (drumming and
dancing), relaxation, meditation, hypnosis, biofeedback, psychotic disorders, coma
and vegetative state, and pharmacologically induced states. In some cases above, it is
unclear whether the associated domain of alteration refers to a state itself or to a
method (or technique) inducing that state. Indeed, there are many cases where a clear
distinction between method and state cannot be easily made. Induction methods may
be practically equal to the resulting state, different induction techniques may be
combined, a method could lead to different states, and similar states can be
induced by very different methods (Tart 1975). However, a classification of
induction methods might be also helpful in charting possible ASC candidates. By
“origin or method of induction,” Vaitl et al. (2005) separates consciousness
alterations into five categories: Spontaneously occurring, physically and physio-
logically induced, psychologically induced, disease induced, and pharmacologi-
cally induced phenomena.

Next, we should compare and contrast at least a few current definitions of ASC.
Perhaps the most classical definition of ASC was coined by Tart (1975) as: “A
qualitative alteration in the overall pattern of mental functioning, such that the
experiencer feels his consciousness is radically different from the way it functions
ordinarily.” Farthing (1992) gives the following definition in his textbook: “An
altered state of consciousness is a temporary change in the overall pattern of
subjective experience, such that the individual believes that his/her mental
functioning is distinctly different from certain general norms for his/her normal
waking state of consciousness.” Concerning only the above definitions, three
commonalities can be pointed out immediately. In all definitions, there is a self-
evaluation criterion, i.e., the definitions are based on how the subject feels or
believes about his/her state of consciousness (SoC). In addition, detected alterations
occur in mental functioning, i.e., the definitions refer to the psychological domain as
the source of data. Moreover, changes in mental functioning are referring to an
(unspecified) ordinary or normal baseline state of the subject (by the subject himself/
herself), i.e., there is a comparison involved. So next, these three commonalities are
taken to a closer examination, in order to find out more about the justification of
self-evaluation, data sources of alteration, and the state comparison procedure.

Although it seems intuitively right to use self-evaluation by the subjects as an
ASC criterion, there are problems arising when a subject is left to make a final
decision about whether his/her consciousness is altered or not. It could be reasonably
argued that during an ASC, there can be such a fundamental alteration in the
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subject's mental functioning that makes him/her incapable of an immediate self-
reflection and self-state evaluation. While this observation may hold in certain ASC
cases, there is no inherent ASC-specific functional impairment or diminished self-
reflection mechanisms that a claim of incapability could generally refer to. However,
a claim of incapability could still refer to a mode of operation that may be
functionally incompatible with the requirements of self-evaluation. In other words, it
can be argued on a purely theoretical basis that a subject cannot adequately compare
an ASC (as he/she cannot properly reflect on the ASC while inside that ASC) with
the baseline SoC (which is not present there during an ASC). This argument
generally suggests that self-evaluation cannot be a definitive proof of any state, if it
is based only on an instant comparison that uses either present or absent states as
references. Indeed, there exist many examples of discrepancies between subjective
self-evaluation and objective evaluation. Such cases are, for instance, the placebo
effect (where an inert medication or sham treatment may lead to improvement in
persons who believe in the intervention), the anecdotic contact high phenomenon
(where a person may experience mood-enhancing effects from mere social
interaction with drug users who are in a positive mood), or anosognosia (where a
person seems unaware of or denies the existence of his/her physical impairments),
but rejecting self-evaluation as a criterion does not imply rejecting subjectivity or
introspection per se. On the contrary, it is to be acknowledged and emphasized here
that first-person data about subjective experiences are of great importance in finding
out more about a subject's mental functioning—be it baseline or altered state. In
order to back up this prematurely conclusive claim, it is time to examine the next
commonality found in the definitions: What are the domains that may serve as data
sources about alterations of mental functioning? To answer this question, Tart's
(1975) remark can be of help: “A SoC is thus defined not in terms of any particular
content of consciousness, or specific behavior or physiological change, but in terms
of the overall patterning of psychological functioning.” Here, Tart clearly utilizes a
multilevel view, together with a declared emphasis on a psychological approach.
Moreover, his remark contains references to three substantially different data
sources, which are to be inspected next.

Firstly, “content of consciousness” refers to the subjective experience, with the
phenomenal content being the particular data. It is to be noted immediately that
phenomenal content is neither the only type of content nor the only type of
subjective data available. Verbal reports can also contain reflections on the subject's
own mental processes, regardless of the actual content that the subsystems are
processing. Thus, it is rather the how (the workings of the content processing
mechanisms and the way such contents impact our mental sphere) than the what (the
current content that is being processed) which matters when trying to factor in the
contents of consciousness. Concerning methodology, descriptive introspection is
indeed prone to various errors of reporting (in general), such as forgetfulness,
censorship, demand-biased reporting, difficulties in the verbal description of
ineffable experiences, and confabulation (Farthing 1992). Still, introspective reports
can provide the most direct and detailed first-person data on the subjective
experience. In practice, the above-listed types of errors may be reduced—thus
report quality and accuracy may be enhanced—with preparatory training sessions in
self-expression for the subjects.
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Secondly, there is a reference to “behavior,” which is a type of data obtained by a
process of intersubjective observation: One person or several persons evaluate a
subject's behavior during an assumed baseline or altered state. This method has the
deeply inherent limitation of not being able to access but only certain observable
output domains of the subject's mental processes. Although observation supposedly
eliminates the subjectivity and idiosyncratic interpretations of experiences on the
subject's side, it replaces them with similar subjectivity and idiosyncratic
interpretations of behavior on the observer side, burdened also with the problem of
interjudge agreement in the case of several observers.

Thirdly, objective physiological measurements can yield a type of data related to
the subject's mental processes. Assuming that changes in subjective experience are
related to changes in brain processes, a wide range of technical instruments are
available for measuring these neural correlates during baseline or altered
consciousness. However, the exact nature of these mind-brain correlations is not
well-known and is sometimes speculative. Nevertheless, it is suggested that
neurophysiological measurements could provide data about the underlying consti-
tutive mechanisms of phenomenal consciousness and not about the correlates of
phenomenal content. Still, neurophysiological measurements can only confirm the
occurrence of neural correlates of mental processes that have been previously or
simultaneously described by the subject. Thus, in exploring ASC commonalities,
neurophysiological measurements may not be primary, but only confirmatory and
correlative sources of data.

Regardless of source type, all data can be compared (to previous data) in two basic
ways. Within-subject comparisons can take into account individual parameters to find
out differences between a baseline and one or several altered states of the same subject.
Between-subject comparisons of the same state can average out individual and general
parameters to reveal more state-specific typicalities. Both of these comparative
directions are valid and may provide additional support for an otherwise assessed state
being a certain ASC. Moreover, correlations between data from two or more different
source types can be used to validate instruments against each other. For example, if a
certain bundle of phenomenal patterns is defined to mark a certain altered state, then its
systematically correlating neural patterns can be used also in another charting situation
as a sufficiently reliable marker of that altered state, without a need for any further
phenomenal charting in the second situation. However, there should be a warning
against taking neurocognitive data as sole or primary evidence for consciousness
alteration, especially in the between-subject comparison case. Considering the
substantial individual variation in brain activity patterns, declaring an ASC for a subject
is certainly unacceptable when the claim is only based on a comparison with
neurocognitive data of other subjects. Neuroethical implications of externally retrieving
information concerning a subject's state of consciousness are also to be taken seriously
but nevertheless lie beyond the scope of this paper.

Alterations

In addition to the definition-based theoretical analysis performed above, another line
of analysis could also be carried out on what an alteration technically means. Issues
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such as temporal dynamics, mechanisms, and features of alteration are to be
inspected in order to obtain a fuller view. For a proper integration of different data
sources, it might be useful to embed the notion of alteration in a multilevel
framework. In general, thinking in multilevel systems helps to understand natural,
biological phenomena that are organized along a continuum on different scales and
with different complexity. In the case of alterations, this approach could also help us
in conceptualizing certain aspects of ASCs along with their larger context, namely
the problem of consciousness. Such an approach is, for example, biological realism,
which treats consciousness as the phenomenal level of organization in the brain
(Revonsuo 20006). Still, regardless of any given theory, consciousness could be
conceptualized as one undivided phenomenon that is accessible on several parallel
levels of description (or explanation), each capturing different aspects by different
inspection methods and concepts. Although levels of description in the mental and
physical domains (the so-called mind—brain complex) are seemingly independent,
the functions they describe are arranged in a certain hierarchy. Thus, levels could be
ordered according to their scale, scope, and abstraction. Furthermore, these levels
could be seen as dependent from each other by the principle of supervenience, i.e.,
the existence of higher levels is dependent on a certain minimal functioning of lower
levels. The physically underlying, most basic level is the material implementation of
neural mechanisms that are required for operating the brain machinery. Components
of the neural level have the smallest scale in physical size, distance and power, and
the most concrete spatial-structural location. In the information processing chain, this
level operates the neurophysiological correlates on which cognitive mechanisms are
built. The cognitive level is based on a functional grouping of neural mechanisms
into subsystems that implement various aspects of mental operation. These
subsystems are defined by abstract concepts of cognitive psychology, and some of
their processes may potentially and/or partially be accessible for the subject to
experience and report them as his/her mental functioning. In particular, temporary
and reversible changes in the cognitive subsystems can be self-detected and
described. The phenomenal level is about the ongoing first-person experience,
which had been described and referred to as the stream of consciousness (James
1902), the what-is-it-like-to-be-something-or-someone feel (Nagel 1974), or as inner
presence (Revonsuo 2006). This level is accessible exclusively by the subject, who
is able to self-report some of his/her mental contents, processes, and states upon
request. There are also other levels of description that may be relevant in the
exploration of altered state phenomena. The behavioral level could provide data
based on a person's distinct motor and verbal output by third-person observation. A
personal level may be needed in charting biographical details and personality traits
that may form the attitudes and expectations of the subject. Also, a social level might
be of importance, as it defines the interpersonal aspects and cultural contexts of an
alteration. However, for exploring the overall patterning of psychological function-
ing during ASCs, the self-mapping procedure does not need all available levels of
description; thus, we may initially choose only the neural, cognitive, and
phenomenal level (see also Mortimer and McKenna 1994).

As the very basic meaning of alteration simply denotes a process of change, we
may find useful to inspect also its femporal dynamics. By looking at various
consciousness alteration phenomena, it can be seen immediately that certain
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parameters of this change process may greatly influence whether an alteration is
considered as an ASC or not. As the above provided lists show, neither brief
emotional changes (e.g., a burst of rage, a momentary panic reaction, a cry attack)
nor slow personality alterations (e.g., becoming melancholic, falling in love, getting
brainwashed) are generally counted as ASCs. Thus, there is a requirement for an
ASC to be somewhat stable over a certain time period, although there are no further
guidelines or definitions about generally acceptable minimal and maximal durations
of this period. The notion of temporary stability also implies the criteria of
transience. There should be both a stabilization process (i.c., the state should clearly
last) and a destabilization process (i.e., the state should eventually end). An
important implication of these transience criteria is that regardless of any typical
characteristics of consciousness alteration, we cannot define it as a state until the
alteration has actually ended. Thus, beginning (onset) and ending (fadeout) phases
are not always clearly distinguishable from the main alteration (plateau) phase.
During transitions into and out from a state, a mixed situation of “inertia” may occur,
i.e., an overlap between previous and next state. Although greatly depending also on
the induction method, inertia can be a very characteristic feature of an altered state or
of a transition between two states.

In the classical ASC literature, alteration mechanisms are described by terms and
models from cognitive psychology. According to Tart (1975), consciousness
alteration results from a temporary destabilizing and repatterning activity on the
individual's default pattern-making processes. This activity can be targeted at various
structures of the body, brain, or mind, such as sensory modalities, movements and
postures, breathing, brain metabolism, neurotransmitter levels, linguistic processing,
emotions, etc. ASC inductions are thus bundles of methods that activate, deactivate,
or modulate different structures in the mind—brain complex by stimulus overload,
repetition, homogenization, and deprivation techniques. For example, a religious
ceremony may incorporate all these four different types of stimulus manipulation
techniques by utilizing abundant imagery, chanting, incense, and kneeling,
respectively. Recent ASC models—especially since the 1990s decade of the brain—
involve also neural correlates of consciousness in their explanations. For example, the
three-dimensional Activation—Input—-Modulation state space model is based on
observed neurochemical changes in the brain, such as distinct alterations in
neurotransmitter levels at certain locations in the prefrontal cortex (Hobson 2002).
Another notable neural-level ASC model is based on the cortico-striato-thalamo-
cortical (CSTC) loop hypothesis, which explains hallucinogen-induced consciousness
alterations by disinhibitory mechanisms in serotonergic pathways between different
brain areas (Vollenweider & Geyer 2001). The CSTC neural model is, by the way,
elegantly supported by a systematic correspondence with the phenomenal experience
during pharmacologically induced ASCs.

In spite of partially different terminology, there seems to be a common
understanding of what the altering or changing features during ASCs are, as many
authors of the above-cited definitions also share a similar approach from the
cognitive sciences point of view. For example, Tart (1975) mentions ten subsystems:
exteroception, interoception, input-processing, memory, sense of identity, emotions,
evaluation and decision making, subconscious, motor output, and space/time sense.
Farthing (1992) has a 14-item list about dimensions of conscious experience:
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attention, perception, imagery and fantasy, inner speech, memory, higher-level
thought processes, meaning or significance of experience, time experience,
emotional feeling and expression, arousal, self-control, suggestibility, body image,
and sense of personal identity. Similarly, Hobson (2007) enumerates nine mental
elements (or capacities of mind or components of consciousness): perception,
attention, memory, orientation, thought, narrative, instinct, intention, and volition. It
is to be noted that these listed features are described on the cognitive level.

For a comprehensive mapping of different ASCs into a multidimensional state
space, alterations of all these features should be specified in the descriptive data.
Even more preferably, the data should be in quantifiable form, in order to be
computable and comparable on numerical scales. Beside general psychological
inventories, there are special psychometric assessments of altered consciousness,
such as the widely used and standardized, originally German language Ausserge-
wéhnliche Psychische Zustinde questionnaire and its psychometrically tested
translations in several other languages (Dittrich et al. 1985). For pharmacologically
induced hallucinatory states, another useful questionnaire is the Hallucinogen Rating
Scale, which was developed for N,N-dimethyltryptamine (DMT) human experiments
(Strassman et al. 1994). While it would be optimal to obtain numerical results on the
same scale(s) for all candidate hallucinatory ASCs, this can hardly be achieved due
to practical limitations within the scopes of experimental research. Thus, it is
suggested that for a numerical comparison, freeform first-person experience reports
could be taken to quantification as the primary source of data.

Hallucinations

Regardless of opposing psychological or medical viewpoints on their continuity with
normal experience (Aleman & Larei 2008), hallucinations are generally considered
as distinct signs or symptoms of ASCs. Thus, hallucinations are such fundamental
changes in the core subjective experience that they indeed deserve to be focused on
in ASC-related debates. Perception without a corresponding external stimulus is
relatively common in the general population and may occur in any sensory modality.
During wakefulness, hallucinations are most frequent in the olfactory (smell) and
gustatory (taste) modalities and during sleep in the visual and auditory modalities
(Aleman & Larei 2008). Remarkably many types of hallucinatory phenomena are
sleep-related: hypnagogic hallucinations while falling asleep, vivid dreaming during
REM sleep, isolated dream images in NREM stages, and hypnopompic hallucina-
tions while awakening (however, it is to be remarked that some definitions do
exclude sleep-related phenomena from the category of hallucinations). Outside the
sleep state, there are hypnotically suggested hallucinations, peduncular hallucinosis
in the evening, hallucinations caused by sleep deprivation, and Purkinje hallucina-
tions inducible by photic stimulation within a specific frequency and luminance
range (ffytche 2008). Known hallucinogenic substances are the major psychedelics
(e.g., LSD, DMT, mescaline, psilocybin, LSA, and salvinorin-A), deliriants plants
(e.g., jimson weed, henbane, and mandrake), and dissociative drugs (e.g., ketamine,
PCP, and DXM; Nichols 2004). Among others, pathological hallucinations are
related to alcohol withdrawal symptoms (delirium tremens), schizophrenia, Parkin-
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son's disease, Charles Bonnet syndrome, and focal epilepsy (Aleman & Larai 2008).
Hallucinations can be also classified by induction method or cause and different
types seem to fit well into Vaitl's five categories (see above).

Definitions of hallucinations are as manifold as those of ASCs. Perhaps the most
classical definition by Esquirol (1845/1965) states that: “A man... who has the
inward conviction of a presently perceived sensation at a moment when no external
capable of arousing this sensation is within the field of his sense, is in a state of
hallucination.” Similarly, Horowitz (1975) has a definition: “Hallucinations are
images based on immediately internal sources of information which are appraised as
if they came from immediately external sources of information.” From a clinical
viewpoint, the American Psychological Association defines hallucination as: “A
false sensory perception that has a compelling sense of reality despite the absence of
an external stimulus.” (VandenBos 2007). As in the ASC definitions, it can be
immediately noticed also here that subjective experience (i.e., the phenomenal level)
is involved as a criterion. From these definitions, another three commonalities
concerning the sensory domain, the external-internal distinction, and trueness of
hallucinations are to be pointed out and analyzed next.

While the above definitions refer to sensation and perception, the scope of altered
mental functioning during hallucinations is not at all limited only to the sensory
domain but extends also to the cognitive domain. The division between changed
sensory experience—defined as hallucinations—and changed cognitive experi-
ence—referred to as delusions—is not that sharp at all. There is a pronounced
overlapping between thoughts and images, especially when involving less sensory-
driven mental content. In closed eye cases of fantasy, imagination and
visualization, thoughts may trigger internal images in the mind's eye. Vice versa,
visual percepts and visions may start up associative chains of thought. Thus, while
accepting the importance of changed perception in the sensory domain, definitions
of hallucination should also involve descriptions of experience in other domains,
such as the cognitive one. Alterations in metacognitive processes—such as
derealization, depersonalization, or loss of insight—are essential in telling apart
hallucinations from pseudohallucinations. Optimally, hallucinatory altered states of
consciousness should be assessed with respect to all mental subsystems that may
change during an ASC.

It can be also seen above that several definitions make a clear separation between
the external and the internal, referring to causal mechanisms of sensory information
processing. Even though a distinction between external and internal seems to be
appropriate and justified in the context of alterations, details concerning their
relationship are crucially important in conceptualizing hallucinations. Admittedly,
this relationship is also a core issue in the philosophy of perception and cannot be
explored here in sufficient detail; hence, only a couple of relevant thoughts are to be
pointed out here. An important step in clarifying this issue could be to accept that
external and internal are not alternatives to each other in the sense of an exclusive
“or” relationship. While both of them can be pointed out as primary sources of
information, they are not independent from each other. Rather, they could be thought
about as consecutive stages in the information processing mechanisms, as external
information is always processed internally. Furthermore, it is commonly accepted
that exteroception is fundamentally modulated by internal processes, such as
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attention, memory, and emotion. These processes are already involved in selecting
data from immediately external sources, as well as in later stages of input-
processing. Thus, it is not the source of information per se but the modulating
information processing mechanisms that may make a crucial difference. Due to these
mechanisms, appropriate stimuli may open up “phenomenal windows” (Revonsuo
2006) that are subjectively experienced—regardless of the original source of
information that caused their appearance.

Last, we should also take a quick look at the notions of “trueness” and “reality” of
hallucinations from a merely linguistic point of view. According to Tart's original
notion, the word “altered” is intended as a purely descriptive term, carrying no
values (Tart 1975). However, it is to be noticed that many definitions, descriptions,
and accounts of both ASC and hallucinations include negative value-judging
terminology that may even lead to the social dismissal of the phenomena (Shanon
2003). Adjectives like abnormal, inaccurate, unreal, false, misrepresented, and
erroneous suggest the inferiority of the altered phenomena, as compared to a normal,
accurate, real, true, objective, and proper baseline. When definitions of these terms
are taken to a dictionary-based analysis (Merriam-Webster, suppressed from here), it
is revealed that definitions of the above terms are referring to each other as well as
some more terms, such as wrong, existence, fact, appearance, claim, precise,
correct, and standard. In turn, looking up the definitions for these terms yields even
more new terms, such as observation, experience, deviant, ordinary, sane, typical,
bad, and inappropriate. Beside mutual references and circular loops, it can be
concluded that words in the above definitions fall roughly into three categories.
Perceptual notions are mainly associated with appearance, observation, and
impression, thus related to the subjective and intersubjective domain. Cultural
notions relate mainly to interpretations, declarations, and social norms, thus based on
subjectivity, consensus, relativism, and constructivism. Statistical notions describe
similarities and differences between elements in predefined data classes, thus refer to
results of numerically computable comparisons. From these three categories, only
statistical notions can be considered objective enough to be used in a computational
procedure, i.e., in a numerical comparison of quantified data. Therefore, it is
suggested that concerning hallucinations and ASC, definitions by statistical notions
should be preferred over perceptually and culturally biased notions.

Conclusions

Based on the technical analysis above, the following working definition can be
concluded: “A hallucinatory altered state of consciousness is a transiently stable
mode of operation on supervenient levels in the mind-brain complex, where
objectively detectable characteristic changes in the internal information processing
mechanisms of neurocognitive subsystems may be subjectively experienced as
changes in phenomenal content and overall psychological functioning, as compared
with prior and posterior baseline states of the individual.” This technical
conceptualization may serve as a proper basis for a future systematic comparison
of ASCs. A proposed stepwise operationalization procedure of this comparison
would be the following: (1) Compile a list of ASC candidate phenomena: To start

@ Springer



Hallucinatory altered states of consciousness 251

the procedure, instead of definitive ASC listings, it is only needed to compile a
comprehensive and inclusive list of all phenomena that are commonly regarded or
can be possibly considered as ASCs. (2) Compile a list of mental subsystems: For
this, any literature-based list (with optional modifications) could suffice. (3) Find,
categorize, and quantify references to alterations of each mental subsystem in first-
person reports describing subjective experience: Characteristic alterations of
consciousness for each ASC candidate phenomenon should be evaluated by multiple
criteria concerning different aspects (or dimensions) of the alteration. As a working
hypothesis, it is proposed that the regarded phenomena should not be classified
dichotomously (as either ASC or non-ASC) but that all ASC candidates should be
aligned on a continuum in each dimension. At its simplest, single “ASCness factors”
can be understood as relative values on a one-dimensional scale. (4) Compute
distances from median values in each dimension for each ASC candidate: For each
dimension, lower and upper boundaries can be set to separate final inclusions
(ASCs) and exclusions (non-ASCs). (5) Compute multidimensional distances: By
averaging one-dimensional distances for each ASC candidate, substantially similar
phenomena will be located at close proximity to each other, forming an ASC core.
Respectively, less typical ASC candidate phenomena will reside at more distant
locations toward the edges of the map. (6) Describe the core ASC typicalities: After
completing the self-mapping procedure, a description properly capturing the most
characteristic properties of the yielded core ASC phenomena could serve as a proper
definition of ASC.

After obtaining a phenomenal map of ASCs, the self-mapping procedure could be
repeated with systematically categorized and quantified cognitive and neural data
sets as well. Comparing and exploring similarities and differences between the maps
may shed light on correlations—and perhaps even on biconditional relations—
between these three levels of description in the mind—brain complex. However, as
exciting as this may sound even from the perspective of the Hard Problem of
consciousness, such an exploratory project remains yet to be designed and carried
out in the future.
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Abstract: The relationships between hypnotizability, sleepiness, and
the subjective experience of hypnotic suggestions were investigated
in 90 participants. Scores from the Harvard Group Scale of Hypnotic
Susceptibility Form A (HGSHS:A), the Karolinska Sleepiness Scale
(KSS), the Epworth Sleepiness Scale (ESS), the Pittsburgh Sleep
Quality Index (PSQI), and our self-developed Questionnaire on
Subjective Hypnotic Experiences (QSHE) were analyzed. Findings
show that hypnotizability correlates with both habitual daytime
sleepiness and instantaneous sleepiness after the hypnotic procedure.
Results also indicate that subjective self-evaluation of responses to
hypnotic suggestions may be a useful tool in some cases when com-
paring with other subjectively rated scales, such as those concerning
sleepiness.

Hypnosis and sleep may greatly resemble each other from the per-
spective of an outside viewer. Hypnotized participants may sit still
or lay down with eyes closed and may not respond to environmen-
tal stimuli. This resemblance has greatly influenced the early view of
the phenomenon: The formerly used term “somnambulism” referred
to sleep walking, and currently hypnosis is named after Hypnos, the
Greek god of sleep. In fact, there are many overlapping processes
between the sleeping and the hypnotized mind that have not received
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much attention in recent research. Despite the apparent unresponsive-
ness, external stimuli can be incorporated into dream content, whereas
suggestions can be transformed into hallucinatory content in hypnosis
(Arkin & Antrobus, 1991; Szechtman, Woody, Bowers, & Nahmias,
1998). Both hypnosis and REM sleep dreaming are also characterized
by diminished self-reflection and decreased ability to plan and exe-
cute tasks (see, e.g., Hilgard, 1965; Windt & Metzinger, 2007). There
is an acceptance of paradoxical states of affairs that had been termed
as bizarreness in dreams, and as trance logic in hypnosis (Orne, 1959;
Revonsuo & Salmivalli, 1995). Memory is generally impoverished in
both cases: Dream recall is generally poor, while hypnotic amnesia can
disrupt even autobiographical memory (Barnier, 2002; Goodenough,
1991). Underestimation of elapsed time is also typical for both late night
sleep and hypnosis (Aritake et al., 2004; Naish, 2007).

Gradual transition between sleep and hypnosis has also been
reported: Hypnotized individuals have drifted into natural sleep when
left undisturbed or given suggestions to fall asleep. Or, the sleeping
participant may awaken directly into a hypnotic state rather than an
ordinary waking state, if suggested so (Kratochvil, 1970). After wak-
ing from Stage 3 or 4 of non-rapid eye movement sleep, sleep inertia,
a drowsy transitional stage, can be observed (Tassi & Muzet, 2000).
Respectively, it had been observed in our previous study (Fingelkurts,
Fingelkurts, Kallio, & Revonsuo, 2007) that a highly hypnotizable indi-
vidual, “hypnotic virtuoso,” may remain in transition to wakefulness
for at least several minutes after the induction procedure in neutral
hypnosis, that is, without suggestions. In addition to hypnotic iner-
tia, our virtuoso (T. S.-H.) has also reported a very brief time needed
for falling asleep in the evening. This is in line with the polysomnog-
raphy observation that high hypnotizable participants fall asleep in a
sleep laboratory significantly more quickly than low hypnotizable par-
ticipants (Evans, 1972). These observations, along with the transient
hypofrontality hypothesis (Dietrich, 2003), the proposal of Kahn and
Hobson (2003) that hypnosis could be better understood by study-
ing the neural basis of REM sleep dreaming, and other theoretical
and experimental work (Crawford & Gruzelier, 1992; Gruzelier, 2000;
Kallio, Revonsuo, Hdmaéldinen, Markela, & Gruzelier, 2001) suggest a
relationship between hypnotizability and certain aspects of sleep.

There exist several cognitive abilities that correlate with—and can
be used as indicators or predictors of—hypnotizability, such as absorp-
tion (Tellegen & Atkinson, 1974), fantasy proneness (Lynn & Rhue,
1988), and empathy (Wickramasekera & Szlyk, 2003). Although self-
scoring of own behavior during hypnosis has been proved to strongly
correlate with observer-scored behavior (Bentler & Hilgard, 1963), it
seems to be more difficult to estimate behavioral indicators of hypnoti-
zability. Previous research shows quite clearly (see, e.g., Hilgard, 1965;
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Sheehan & McConkey, 1982) that behind an identical behavioral hyp-
notic response can lay very different subjective experiences. This article
presents results from a study investigating the relationships between
hypnotizability, self-reported sleepiness, sleep quality, and the subjec-
tive experience of hypnotic suggestions. Our initial hypotheses held
that (a) hypnotizability correlates positively with self-reported habit-
ual daytime sleepiness, (b) higher hypnotizability is associated with
higher hypnotic inertia that manifests itself as increased instantaneous
drowsiness after the hypnosis session, and (c) self-scored subjective
experiences may provide additional data on hypnotizability that would
not be detected by standard self-scored behavior.

METHOD

Participants

The study was carried out with 90 unpaid volunteers (71 females,
78.9%, and 19 males, 21.1%) with an age range from 18 to 57 and a mean
age of 23.3 (SD = 5.9). The majority of the participants were psychol-
ogy students at the University of Turku, Finland, and were recruited
through public bulletin boards and e-mailing list announcements. They
signed up to participate in a group hypnosis session and were informed
that the study was being conducted to collect data about hypnotiz-
ability. Only 6.7% of the participants reported previous experience of
hypnosis; although 83.3% reported seeing it on TV, 37.8% reported
reading about it in books, and 27.8% reported personally knowing
someone who was hypnotized before.

Hypnosis-Related Scales

The Harvard Group Scale of Hypnotic Susceptibility, Form A
(HGSHS:A; Shor & Orne, 1962) is a widely used instrument for ini-
tial screening of hypnotizability (e.g., Benham, Smith, & Nash, 2002;
DuHamel, Difede, Foley, & Greenleaf, 2002; Nordenstrom, Council,
& Meier, 2002). The scoring of the HGSHS:A responses followed the
procedure described by Shor and Orne (1962). Amnesia was scored
in two different ways: (a) In accordance with the original HGSHS:A
that was scored as 1 if the participant recalled 3 or less out of 12
items before the amnesia lifted; and (b) In accordance with a proce-
dure described by Kihlstrom and Register (1984) that was scored as 1
if the participant recalled three or less items before the amnesia lifted
and, in addition, recalled two or more items after being asked to recall
everything.

In order to analyze the phenomenal level during hypnotic respond-
ing, we developed a new scale particularly aimed at elucidating
the subjective experiences associated with responding to each item
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Table 1
HGSHS:A Item #1 and Corresponding QSHE Item #1

Form HGSHS:A (hypnotizability), Item #1 (Head falling):

You were first told to sit up straight in your chair for 30 seconds and then to
think of your head falling forward. Would you estimate that an onlooker
would have observed that your head fell forward at least 2 inches during
the time you were thinking about it happening?

A. My head fell forward at least 2 inches.
B. My head fell forward less than 2 inches.

Subjective Experience Questionnaire QSHE, Item #1:

A. The thought of head falling had no influence on me.

B. The thought of head falling caused a minor feeling about heaviness of
the head.

C. The thought of head falling caused a strong feeling about heaviness of
the head.

D. The thought of head falling caused a very strong feeling about
heaviness of the head.

in the HGSHS:A. This scale (Questionnaire on Subjective Hypnotic
Experiences [QSHE]) consists of 12 multiple-choice items and is meant
to be given together with the answering sheet in HGSHS:A. Table 1
shows an example of HGSHS:A item #1 and its corresponding QSHE
item. Scoring of QSHE was straightforward: Answer options A, B, C,
and D were scored as 0, 1, 2, and 3 points, respectively.

Sleep-Related Scales

The Karolinska Sleepiness Scale (KSS; Akerstedt & Gillberg, 1990) is
a widely used clinical tool for measuring instantaneous sleepiness. It
has a single question with a 9-point scale, ranging from 1 (“very alert”)
to 9 (“very sleepy, great effort to stay awake, or fighting sleep”) points.
The KSS is closely related to electroencephalographic, behavioral per-
formance, and other subjective variables, indicating a high validity in
measuring sleepiness (Kaida et al., 2006).

The Epworth Sleepiness Scale (ESS; Johns, 1991) is used in diagnos-
ing excessive habitual sleepiness. It asks a person to rate the likelihood
of falling asleep during typical daily situations. The ESS consists of
eight questions, scored from 0 (“would never fall asleep”) to 3 (“very
high chance to doze”) points, thus the possible score range is from 0 to
24 points. The average ESS score for healthy persons is about 6 points;
scores above 12 points may indicate a sleep disorder, such as sleep
apnea or narcolepsy.

The Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk,
Berman, & Kupfer, 1989) is a self-rated questionnaire that assesses sleep
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quality and disturbances. It consists of 19 self-rated items that generate
seven component scores: subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep disturbances, use of sleeping
medication, and daytime dysfunction. The calculation of PSQI global
score with a range from 0 to 21 points was automatized by using
Microsoft Office Excel spreadsheet formulas.

Procedure

The data were collected in four sessions during 2 consecutive days,
with two sessions per day. Sessions were held in a seminar room at
the University of Turku; group sizes were 27, 17, 26, and 20 partici-
pants. Each session began with obtaining a signed informed consent,
after which the participants were asked to fill in the first page of the
HGSHS:A response booklet. Before the hypnotic induction procedure,
participants were asked to mark their current state of sleepiness on the
KSS form. The induction procedure and suggestions were then played
out loud from a 45-minute prerecorded compact disc. This recording
was made by the same person who read the induction and sugges-
tions when the Finnish norms for HGSHS:A were gathered (Kallio &
IThamuotila, 1999). After listening to the audio recording, participants
were asked again to mark their current state of sleepiness on the sec-
ond KSS form and to fill in the rest of the HGSHS:A response booklet
as well as the QSHE.

In addition, participants were asked to fill in the ESS and PSQI forms
at home, shortly after the hypnotic session (PSQI requires that a part
of the questionnaire would be answered by the participant’s bedroom
partner, which was not possible during the hypnosis sessions). On-line
forms of these two questionnaires had been created with Webropol soft-
ware at www.webropol.fi Personal Web links to the forms were sent
out by e-mail to all participants. Within 2 weeks of the sessions, 89 on-
line responses (98.9%) were received. Total length of a session and the
estimated time for filling in the on-line questionnaires was about 1.5
hours.

REsuLTs

HGSHS:A Total Score

As shown in Table 2, HGSHS:A total score mean (M = 6.54) and
standard deviation (SD = 2.35) fit in the midrange (from 5.38 to 7.64,
M = 6.56, SD = 2.69) of the 12 international HGSHS:A reference sam-
ple scores published so far (Lichtenberg, 2008; Pyun & Kim, 2009).
Although the scores obtained by this study are notably lower than the
Finnish norms (M = 7.26, SD = 2.61, N = 285) (Kallio & Ihamuotila,
1999) and are closest to the German norms (M = 6.50, SD = 2.43,
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N = 374), they nevertheless correlate significantly with the Finnish
norms (Spearman’s Rho rank correlation coefficient r = .98, p < .01).
On the HGSHS:A, 12 participants (13.3%) scored as high (ranging 10—
12 points), 21 participants (23.3%) scored as low (ranging 0—4 points),
and the remaining 57 participants (63.4%) scored as medium (ranging
5-9 points). No significant difference (Mann-Whitney test U = 672.5, z
= —.02, p = .984) was found between females (M = 6.58, SD =2.28, n =
71) and males (M = 6.42, SD = 2.65, n = 19). Comparisons between the
four session groups found no significant differences in their HGSHS:A
scores (Kruskal-Wallis test x2(3, N = 90) = .14, p < .986).

HGSHS:A Item Difficulty

Average item pass rate of the HGSHS:A was 54.6%. Individual item
pass rates are shown in Table 3 along with the Finnish norms. An alter-
native way of scoring amnesia was also conducted, as suggested by
Kihlstrom and Register (1984). When amnesia was scored according

Table 3
Item Pass Rates (in Percent), Means, and Standard Deviations Compared With the
Finnish Norms

HGSHS: A Item Study Pass Study Rank  Finnish Finnish
Rate Norms Pass ~ Norms
Rate Rank
1. Head Falling 77 4) 84 3)
2. Eye Closure 90 ) 86 )
3. Left Hand Lowering 99 (1) 89 (1)
4. Right Arm 28 (10) 43 (10)
Immobilization
5. Finger Lock 54 (5) 66 (5)
6. Left Arm Rigidity 52 (6) 53 (7.5)
7. Moving Hands 78 3) 78 4)
Together
8. Communication 49 7) 56 (6)
Inhibition
9. Experiencing of Fly 24 (12) 28 (12)
10. Eye Catalepsy 39 (8.5) 52 )
11. Posthypnotic 26 (11) 37 (11)
Suggestion
12. Amnesia 39 (8.5) 53 (7.5)
Mean Percentage per 54.6 60.4
Item
Sample Mean 6.54 7.26

Sample SD 2.35 2.61




15:22 3 March 2011

Downl oaded By: [Mdro, Levente] At:

218 LEVENTE MORO ET AL.

to the original method (Shor & Orne, 1963), the pass percentage was
39, whereas the alternative method resulted in a pass percentage of
17. Participants who passed the original amnesia scoring method but
not the alternative method (n = 20) had a mean total score of 7.35
points, while participants who passed the alternative method of scoring
amnesia (n = 15) had a mean total score of 7.53 points.

Questionnaire on Subjective Hypnotic Experiences (QSHE)

As expected, QSHE results (M = 16.4, SD = 5.7, n = 90) had a strong
positive correlation with the HGSHS:A total score. Spearman’s Rho
rank correlation coefficient between HGSHS:A and QSHE total scores
was r = .70 at a significance level of p < .000001, and the coefficient of
determination indicated 48% of shared variance.

Karolinska Sleepiness Scale (KSS)

Sleepiness increased from the pretest (M = 4.4, SD = 1.3, n = 88) to
the posttest (M =5.9, SD = 1.3, n =88) by an average of 1.5 points on the
KSS scale, and a significant negative correlation (r = —.22, p < .05) was
found between pretest and posttest KSS scores. Since the four hypnosis
sessions had been conducted at different times of the day, a Kruskal-
Wallis test had expectedly found significant differences between the
pretest KSS scores (x?[3, N = 88] = 7.906, p < .048) and the posttest
KSS scores (x2[3, N = 88) = 13.486, p < .004) of the four sessions.

There were no significant correlations between the HGSHS:A total
score and the three KSS scores (pretest, posttest, and their difference).
A Mann-Whitney U test did not result in significant relations between
the 12 highs and the 21 lows, nor between the upper half (ranging 0-6
points, n = 41) and lower half (ranging 7-12 points, n = 47) groups
by the HGSHS:A. However, the notably large difference between highs
(KSSgiff = 1.45) and lows (KSSgqitf = 1.14) were taken to further analy-
sis. A Wilcoxon signed-rank test of the pretest and posttest KSS scores
yielded only a nearly significant difference for highs (z = —1.742, p <
.081, n = 12), but a significant difference for mediums (z = —3.953, p
< .0005, n = 56), for lows (z = —2.581, p < .01, n = 21), and for all
participants (z = —4.950, p < .0005, n = 88).

Contrary to HGSHS:A total scores, QSHE total scores correlated sig-
nificantly (r = .36, p < .001) with posttest KSS scores. QSHE total scores
had also a significant positive correlation with the KSS scores difference
(r=.23,p < .05).

Epworth Sleepiness Scale (ESS)

ESS total scores (M = 7.24, SD = 3.4, n = 89) showed no significant
difference between males (M = 7.53, SD = 4.15, n = 19) and females (M
=7.16, SD = 3.2, n = 70) with a Mann-Whitney U test. ESS total score
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means for HGSHS:A total score groups were 8.08 for highs (n = 12),
7.33 for mediums (n = 56), and 6.45 for lows (n = 21).

When ESS total scores were compared to HGSHS:A total scores by
using Spearman’s Rho rank correlation coefficients, only borderline sig-
nificance (r = .20, p < .057) was found. Nevertheless, a Mann-Whitney
U test showed significant difference (U = 719, W = 1800, W = —2.227,
p < .026) in ESS total scores between lower half (n = 46) and upper
half (n = 43) groups by HGSHS:A total scores. There was no significant
correlation between ESS total scores and QSHE total scores.

Item-by-item comparison of these two scales found no statistically
significant correlations when using a Bonferroni adjustment of the
alpha level of significance. However, it is to be noted here that out of all
ESS items, the napping-related item #5 (“Lying down to rest in the after-
noon when circumstances permit”) had the highest correlation with all
three other scales: HGSHS:A total scores, QSHE total scores, and the
posttest KSS score.

Pittsburgh Sleep Quality Index (PSQI)

PSQI total score (M = 4.39, SD = 2.23, n = 89) showed no significant
difference between males (M = 4.63, SD = 3.32, n = 19) and females (M
=4.33,SD = 1.9, n = 70) with a Mann-Whitney U test. PSQI total score
means for HGSHS:A total score groups were 4.42 for highs (n = 12),
4.49 for mediums (1 = 56), and 4.10 for lows (n = 21). PSQI scores were
compared to HGSHS:A scores by using Spearman’s Rho rank correla-
tion coefficients, but no correlation was found between PSQI total score
and HGSHS:A total score. A Mann-Whitney U test showed no signifi-
cant difference in PSQI total scores, when samples were grouped into a
lower half (n = 47, range 0-6 points) and an upper half (n = 43, range
7-12 points) by HGSHS:A total score.

There were no statistically significant correlations between the indi-
vidual items of PSQI and HGSHS:A when using a Bonferroni adjust-
ment of the alpha level of significance. Thus, contrary to previous
experiments (Evans, 1972), we did not find a significant correlation
between sleep latency (as asked by PSQI question #2) and hypnotiz-
ability in neither the HGSHS:A nor subjective experience questionnaire
QSHE total scores.

DiscussioN

Association between sleep and hypnosis could have been supported
earlier mainly by indirect evidence, such as hypnosis-reminding incor-
poration of external stimuli into dream content (Arkin & Antrobus,
1991) or distortion of time perception during late night sleep (Aritake
et al., 2004). Findings of our study, such as the significant correlations
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found between hypnotizability, instantaneous and habitual daytime
sleepiness, demonstrate direct evidence of an association between hyp-
nosis and sleepiness that are assessable also by clinically validated
instruments. Even though we did not find a correlation between hyp-
notizability and sleep onset time, methodological differences (i.e., self-
evaluation versus laboratory measurements) may adequately explain
our nonsignificant results as compared to the significant correlation
reported by Evans (1972).

The positive correlation found between HGSHS:A and ESS scores
lends support to our first initial hypotheses about the relationship
between hypnotizability and habitual daytime sleepiness. The find-
ings seem to support the idea that both types of altered consciousness
(i.e., sleep and hypnosis) may share some common mechanisms (Evans,
1999). Such mechanisms may be related to the ability to quickly change
the psychophysiological set into a more relaxed one or to dedicate a
sufficient amount of attention for immersing into less externally driven
mental content. However, it seems to be difficult to establish a non-
speculative theoretical basis for explaining the effects of the particular
component scores of the two scales that contributed to the significant
results.

The positive correlation found between posthypnotic instantaneous
sleepiness and hypnotizability lends support to our second initial
hypothesis about hypnotic inertia: The more hypnotizable partici-
pants were, the more relaxed they remained after the session. Without
this hypothesis clearly defined in advance, a negative correlation
could have been alternatively interpreted as highs obeying better the
posthypnotic suggestion to feel alert and energetic after coming out
of hypnosis. However, as posthypnotic sleepiness correlated only with
QSHE scores and did not correlate with HGSHS:A scores, findings can
be considered only as a partial support to our second initial hypothe-
sis concerning hypnotizability and instantaneous sleepiness. Still, these
findings lend full support to our third initial hypotheses that subjective
scales may be more useful compared to behavioral scales.

The Wilcoxon signed-rank test results for the differences of all partic-
ipants” KSS scores showed that the session indeed had an effect on the
participants. Although this difference of the KSS scores showed a gen-
eral drowsiness in the participants, no control situation was arranged to
test sleepiness in similar session circumstances without hypnosis. Thus,
it seems intuitively probable that merely sitting still and silently in a
dim room with eyes closed while listening to instructions for relaxation
may increase sleepiness in participants even without hypnotic induc-
tion and suggestions. Significant results for only mediums and lows
suggest that the likelihood of type II error could not be excluded for
highs, especially as group sample sizes seemed to have a strong effect
on the significance level.
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As neither the HGSHS:A total score nor the QSHE total score cor-
related significantly with the PSQI, we conclude that hypnotizability
seems to be associated with daytime residues of sleep—such as instan-
taneous or habitual daytime sleepiness—rather than with night sleep
quality. This view is also supported by results from napping studies
with high and low hypnotizable participants (Evans, 1999). Regarding
the proposal of Kahn and Hobson (2003) about hypnosis and REM sleep
dreaming, our findings indicate that studying the fluctuating levels of
daytime sleepiness and arousal might be another promising avenue of
research that could further the understanding of hypnosis.
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Hypnotisierbarkeit, Schlifrigkeit und die subjektive Erfahrung

Levente Mor6, Valdas Noreika, Antti Revonsuo und Sakari Kallio

Abstract: Bei 90 Teilnehmernwurden die Beziehungen zwischen hypno-
tisierbarkeit, Schlifrigkeit und der subjektiven Erfahrung hypnotischer
Suggestionen untersucht. Hierzu wurden Scores der Harvard Group
Skalazurhypnotischen SuggestibilititForm A (HGSHS: A), derKarolinska
Schlifrigkeitsskala (KSS), derEpworth Schlifrigkeitsskala (ESS), des
Pittsburgh Schlafqualitits-Index (PSQI) sowie des selbst entwickelten
Fragebogens zu subjektiven hypnotischen Erfahrungen (QSHE) analysiert.
Die Ergebnisse zeigen, dass hypnotisierbarkeit, sowohl mit gew6hnlicher
Tagesmiidigkeit,als auch mitder Schlifrigkeit nach einem hypnotischen
Verfahren korreliert. Die Ergebnisse zeigen auflerdem, dass die subjektive
Selbsteinschitzung beziiglich der Reaktion auf hypnotische Suggestionen
in einigen Fillen beim Vergleich mit anderen subjektiv bewerteten Skalen
wie jenen, die sich auf die Schlifrigkeit beziehen,ein niitzliches Instrument
sein kann.

JaAN MikuLIiCcA
University of Konstanz, Germany

L'hypnotisabilité, somnolence et expérience subjective

Levente Mo6ro, Valdas Noreika, Antti Revonsuo et Sakari Kallio

Résumé: Les relations entre 1’hypnotisabilité, la somnolence et 1’expérience
subjective des suggestions hypnotiques ont été étudiées chez 90 participants.
Les scores obtenus par ces derniers a la suite de I’administration du ques-
tionnaire de 1’échelle de susceptibilité hypnotique du Groupe de Harvard,
formulaire A (HGSHS:A), ainsi que de I’échelle de somnolence Karolinska
(KSS), de I’échelle de somnolence Epworth (ESS), de I'Indice de qualité
du sommeil de Pittsburgh (PSQI) et de notre propre Questionnaire sur les
expériences hypnotiques subjectives (QSHE) ont été analysés. Les résultats
montrent que ’hypnotisabilité est en corrélation autant avec la somnolence
de jour qu’avec la somnolence instantanée qui se produit aprés une induc-
tion hypnotique. Ces résultats indiquent en outre que I'autoévaluation sub-
jective des réactions aux suggestions hypnotiques peut représenter un outil
utile dans certains cas, comparativement a d’autres échelles d’évaluation
subjective, comme celles concernant la somnolence.

JOHANNE REYNAULT
C. Tr. (STIBC)
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Hipnotizabilidad, somnolencia, y experiencia subjetiva

Levente Mor6, Valdas Noreika, Antti Revonsuo, y Sakari Kallio

Resumen: Las relaciones entre hipnotizabilidad, somnolencia, y la experien-
cia subjetiva a las sugerencias hipnéticas se investigaron en 90 participantes.
Se analizaron las puntuaciones de la Escala Grupal Waterloo-Stanford de
Susceptibilidad Hipnética, Forma A (HGSHS:A), la Escala de Somnolencia
Karolinska (KSS), la Escala de Somnolencia Epworth (ESS), el Indice de
Calidad de Suefio Pittsburgh (PSQI), y el Cuestionario de Experiencias
Hipnéticas Subjetivas (QSHE) desarrollado por nosotros. Se encontré que
la hipnotizabilidad esta correlacionada tanto con la somnolencia habitual
diurna como con la somnolencia instantanea después de un procedimiento
hipnético. Los resultados también indican que la auto-evaluacién subjetiva
de las respuestas a las sugerencias hipnéticas puede ser una herramienta ttil
en algunos casos cuando se compara con otras escalas calificadas subjetiva-
mente, como aquellas relacionadas con somnolencia.

OMAR SANCHEZ-ARMASS CAPPELLO
Autonomous University of San Luis Potosi,
Mexico
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Voice of the Psychonauts: Coping, Life
Purpose, and Spirituality in
Psychedelic Drug Users

Levente Méré, M.Sc.?; Katalin Simon, M.Sc.?; Imre Bard, M.Sc.© & J6zsef Racz, Ph.D.¢

Abstract — Psychoactive drug use shows great diversity, but due to a disproportionate focus on
problematic drug use, predominant nonproblematic drug use remains an understudied phenomenon.
Historic and anecdotal evidence shows that natural sources of “psychedelic” drugs (e.g., mescaline
and psilocybin) have been used in religious and spiritual settings for centuries, as well as for psycho-
logical self-enhancement purposes. Our study assessed a total of 667 psychedelic drug users, other
drug users, and drug nonusers by online questionnaires. Coping, life purpose, and spirituality were
measured with the Psychological Immune Competence Inventory, the Purpose in Life test, and the
Intrinsic Spirituality Scale, respectively. Results indicate that the use of psychedelic drugs with a
purpose to enhance self-knowledge is less associated with problems, and correlates positively with
coping and spirituality. Albeit the meaning of “spirituality” may be ambiguous, it seems that a spiri-
tually-inclined attitude in drug use may act as a protective factor against drug-related problems. The
autognostic use of psychedelic drugs may be thus hypothesized as a “training situation” that promotes
self-enhancement by rehearsing personal coping strategies and by gaining self-knowledge. However,
to assess the actual efficiency and the speculated long-term benefits of these deliberately provoked

exceptional experiences, further qualitative investigations are needed.

Keywords — coping skills, psychedelics, quality of life, self assessment, spirituality

Contemporary psychoactive drug use is considered to
be a complex phenomenon not only because of the wide
spectrum of substances involved, but also due to the great
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diversity in both individual and group patterns of con-
sumption. As our postmodern societies show an eclectic
mixture of socioculturally defined forms and norms, the
topics of substance use and abuse are also being richly
interwoven into virtually all areas of life, from medicine
through politics to religion. However, social discourses on
the phenomena of illicit drug consumption predominantly
disregard the voices of the drug users themselves, and do
not attempt to engage them in dialogue. Simultaneously,
public attention is often targeted at only extreme cases of
illicit drug use. By singling out tragic episodes or inventing
fictional “junkie” stories, the public media creates a notably
disproportionate and problem-oriented view of actual drug
usage. Even so, based on sociodemographic surveys and
treatment statistics of substance use, it can be estimated
that even 90% to 95% of drug users could be considered
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as nonproblematic (EMCDDA 2008; UNODC 2006; Kraus
et al. 2002). After subtracting the considerable number of
trial-only users, it still seems that there exists a relatively
large group of casual and regular drug users who can sus-
tain their moderate consumption habits over longer time
periods.

Despite their majority status, nonproblematic drug
users are typically not foregrounded in drug-related dis-
courses, presumably because they pose relatively little to no
personal, social or public health risk. Whereas some stud-
ies demonstrate the existence of healthy, normally func-
tioning adults who occasionally use psychoactive drugs
(Reneau et al. 2000), nonproblematic drug use remains a
less charted territory within social drug research proba-
bly also because of the underground nature of illegal drug
use. From a medical viewpoint, hallucinatory phenom-
ena have been mostly regarded as signs of mental illness,
thus drug-induced hallucinations have been traditionally
put into the same category with neuropsychiatric disorders.
However, contrasting opinions state that hallucinations are
not so qualitatively different from normal experience, but
rather should be approached from a psychological view-
point and seen as lying on a continuum with normality
(Aleman & Largi 2008). In spite of a potentially rich
and personally interpretable phenomenal experience for the
subject himself or herself, outsiders may also easily dismiss
hallucinatory phenomena merely because the vivid per-
ception does not necessarily correspond exactly with any
“real objects or state of affairs in the real world” (Shanon
2003). Yet another reason for not touching the topic
could be a culturally enforced moral views that (some)
drugs would be intrinsically “evil” per se. Nevertheless,
the possibility of nonproblematic drug use—or of posi-
tive drug use—should not be a priori rejected on moral
grounds.

Beside the physical properties of a drug and its use
(such as dose size, route of administration, etc.), there
are numerous personal-psychological and sociocultural-
environmental factors (termed set and setting, respectively)
that largely determine the quality of the overall drug expe-
rience, as well as the interpretations following it (Asaad &
Shapiro 1986; Zinberg 1984; Faillace & Szara 1968).
Cultural studies indicate that the purposes of psychoactive
drug use—both legal and illegal—may also include self-
enhancement, a pursuit of an increased personal well-being
(Lerner & Lyvers 2006; Prepeliczay 2002). Depending on
the primary level of action, a coarse distinction can be
made at least between neurocognitive, social, and psy-
chological enhancements. For the first and second cat-
egories, plenty of substances are available to improve
brain metabolism needed for basic mental functioning,
and to dissolve inhibitions hindering social interactions.
In the cases of legal and commercially available sub-
stances, this self-enhancement is socially well-accepted
and even considered as a sign of “fitness,” “smartness,”
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or “coolness.” However, self-enhancement of the psycho-
logical kind tends to be a more complex and controversial
topic, because it is associated with such higher level human
needs as self-actualization, esteem, and self-transcendence
(Maslow 1971, 1943). Religious and spiritual practices,
creative processes, social cohesion, and self-knowledge all
satisfy higher level psychological needs, and thus may
contribute to mental well-being. In pursuing these goals,
mankind has utilized a number of special psychoactive
drugs, which will be briefly introduced next.

PSYCHEDELIC DRUGS

The class of those psychoactive substances, which are
mostly associated with transpersonal and spiritual domains,
is termed psychedelics.Belonging to a subcategory of hal-
lucinogens, the major psychedelics are: (1) lysergic acid
diethylamide (LSD); (2) psilocybin and psilocin from
Psilocybe spp. “magic” mushrooms; (3) mescaline from
cacti, such as peyote (Lophophora williamsii) and San
Pedro (Trichocereus spp.); (4) N,N-dimethyltryptamine
(DMT) and preparations containing it, such as varieties
of the brew ayahuasca, or the snuff yopo; (5) diviner’s
sage (Salvia divinorum); and (6) d-lysergic acid amide
(LSA) contained in the seeds of morning glory (Ipomoea
violacea) and Hawaiian baby woodrose (Argyreia ner-
vosa) (Halpern & Sewell 2005; Nichols 2004). In
addition to these substances, listings of psychedelics
may sometimes include also phenethylamines such as
2C-B (2,5-dimethoxy-4-bromophenethylamine, “Nexus”)
and MDMA (3.,4-methylenedioxy-methamphetamine,
Ecstasy). Potent forms of cannabis with high THC
(A-9-tetrahydrocannabinol) content, such as selectively
cultivated hemp strains (“skunk™) and compressed
cannabis resin (hashish), had been also reported to induce
hallucinations occasionally. However, hallucination-
inducing plants of the Solanaceae family (e.g., mandrake,
jimson weed, angel’s trumpet, henbane) are not con-
sidered to be psychedelics but rather deliriants due to
their sleepwalking-like and toxic effects. Albeit partially
sharing common mechanisms with the classical LSD-like
hallucinogens, dissociative drugs such as phencyclidine
(PCP), ketamine, and nitrous oxide (N, O, “laughing gas”),
are not unanimously viewed as psychedelics.

Neuropsychopharmacological characteristics of many
psychedelic hallucinogens, such as LSD and psilocybin,
have already been charted since the 1950s (for current
reviews, see Passie et al. 2008, 2002). With the notable
exception of Salvia divinorum, major psychedelics pri-
marily stimulate various serotonin (5-hydroxy-triptamine,
5-HT) receptors, especially subtype 5-HT,5 on neocorti-
cal pyramidal cells. These psychedelic hallucinogens are
generally considered as physiologically safe, nonaddic-
tive, and virtually impossible to cause overdose due to
their relatively low acute toxicity (Nichols 2004). Under
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carefully supervised conditions—such as in experimen-
tal and therapeutic situations—targeted mental states can
be reached in a controlled way with a minimized risk
for long-term physiological and psychological afteref-
fects (Johnson, Richards & Griffiths 2008). Adverse reac-
tions are generally associated with unintentional or unat-
tended usage, a disturbing or overstimulating environment,
inadequate preparedness and a careless attitude toward
drug use, preexisting or dormant psychiatric conditions,
and earlier or recent unprocessed traumas of the psyche
(Strassman 1984). Currently, when a growing interest in
cognition-enhancing drugs is converging with a renais-
sance in psychedelic drug research, the time has come
to study these topics with contemporary methods (Sessa
2008).

PSYCHEDELIC DRUG USE

Psychoactive drugs may induce temporary and
reversible altered states of consciousness by destabilizing
and repatterning several psychological subsystems, such as
perception, attention, cognition, memory, and sense of self
(Farthing 1992; Tart 1975). Neuropsychopharmacological
changes may result in profound changes of the subjec-
tive experience, such as hallucinations in several modal-
ities, synesthesia, strong emotions varying from terror
to awe, encounters and communication with seemingly
autonomous entities, space and time distortions, and
feelings of oneness, understanding, or insight (Frecska
2007; Prepeliczay 2002). When such mental states are
deliberately invoked in a supportive environment with a
proper conceptual and ideological background, the result-
ing exceptional experiences may be interpreted as deeply
meaningful religious revelations and spiritual awaken-
ings. Thus it is not surprising that substances of this
type have also been used in both traditional and con-
temporary religious or spiritual practices as sacraments
(Baker 2005; Roberts 2001), and referred to by the term
entheogens (literally: “becoming divine within”) (Ruck
et al. 1979). Even nowadays, entheogens are consumed
in the rituals of the peyotist Native American Church
(Stewart 1987), as well as by ayahuasca-using syncretic
religions such as Santo Daime and Unido do Vegetal
(Dobkin de Rios 1971). Psilocybe mushrooms are also
ritually ingested by numerous indigenous Mexican tribes
(Guzman 2008), but similar mystical experiences with a
spiritual significance can be occasioned by psilocybin use
also in contemporary laboratory settings (Gritfiths et al.
2008).

Historical and anecdotal evidence suggests that some
people occasionally consume hallucinogenic substances
and seek psychedelic experiences with the primary purpose
of autognosis (literally: “self-knowledge”). Persons with
such a motivation for drug use are referred to as members
of the underground subculture of psychonauts (literally:
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“sailors of the mind/soul”), which have rarely been stud-
ied in detail. However, the roots of self-experimenting
with drugs can be found in the history of Western
psychology, particularly in phenomenologically-oriented
consciousness research of the early twentieth century.
Personal exploration of altered states, followed by descrip-
tive introspection, is presented in classical works by
philosopher/psychologist William James who used the
notorious “laughing gas,” nitrous oxide; by physiologi-
cal psychologist Heinrich Kliiver who self-experimented
with mescaline; and by writer Aldous Huxley (1954) who
wrote his famous essay The Doors of Perception about
his mescaline experiences. The term psychonaut is usually
attributed to Ernst Jiinger in his reference to the mesca-
line self-experiments by pharmacologist Arthur Heffter.
The accidental discovery of the psychoactive properties
of the prototypical hallucinogen LSD was confirmed by a
planned and documented self-trial by Swiss chemist Albert
Hofmann in 1943. In the 1950s, John C. Lilly’s research
on himself with sensory deprivation, LSD, and ketamine
also set a scholarly example for the self-exploration of
the human psyche by means of mind-altering substances
and techniques (for autobiographies and biographies with
descriptions of these explorations, see Nahm & Pribram
1998; Hofmann 1980; Lilly 1972; Jinger 1970; Huxley
1954; James 1902/1994).

Contrasting the above historical information with more
conventional views on drug use, the topic of nonprob-
lematic psychedelic drug use indeed seems fascinating
and contradictory. In particular, the mechanisms and mea-
surability of the allegedly positive mental changes are
especially interesting and challenging. In an attempt to
explore the topic, we chose the biopsychosocial model of
health (Engel 1977) as the conceptual framework of our
present study. In particular, we used the concept of saluto-
genesis by Antonovsky (1961) as our model for research.
According to his system, health is a not a state but a pro-
cess that restores balance by enabling inner resources in
an efficient reaction to disturbing external influences. The
set of mental practices that quickly respond to stress can
be seen as a psychological immune system (Oldh 2005),
the proper functioning of which is a prerequisite to mental
health. The model also assumes that unusual, exceptional
experiences are part of mental health if the individual is
able to draw conclusions or to get meaningful answers from
these happenings. This view is also supported by obser-
vations of psychotic patients: response to extraordinary
experience seems to depend on cognitive mediation by their
beliefs and appraisals (Garety et al. 2001). Meaningfulness
of life events thus acts as a protective factor leading to
better psychological functioning and an improved qual-
ity of life. Findings in cultural anthropology also support
the idea of psychedelics being used as “problem-solving
devices” (Baker 1994), as well as “psychointegrator plants”
(Winkelman 1995).
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THE PRESENT STUDY

The aim of the present study was to contribute to a
deeper understanding of an alleged psychopharmacological
self-enhancing phenomenon by assessing a nonproblematic
drug user group. Based on anecdotal evidence—such as
hundreds of psychedelic drug experience self-reports avail-
able online (Erowid 2010)—our initial work hypothesis
held that there should be detectable differences in life
meaningfulness and coping characteristics between auto-
gnostic psychonauts, users of other drugs for other pur-
poses, and drug nonusers. In particular, we expected that
psychedelic drug use purposes focusing on self-knowledge
are associated with enhancements in life quality more than
other drug use purposes, or no drug use. We also anticipated
a higher level of spirituality associated with the autognostic
use of psychedelics, as compared with other uses of other
drugs, or with no drug use.

METHOD

Survey Technical Solution

As the data gathering method, online survey was
chosen for its numerous advantages over traditional paper-
based survey (Reips 2002), in particular for the ease
of access to rare and specific drug user populations
while guaranteeing their anonymity. The general disad-
vantages of online studies, such as multiple submissions,
self-selection, and dropout, were either solved by con-
trolling for that factor or defining it as irrelevant. For
our online psychedelic drug survey, an Internet domain
(www.psyd.hu) was purchased, and a web server was
started up. Online questionnaire forms were developed
by using Webropol software (www.webropol.com), which
handles dynamic paging, that is, shows or hides the next
questions depending on the previous answers. Webropol
was also capable of exporting data into Microsoft Office
Excel file format for data preprocessing. The survey was
conducted between December 2008 and February 2009,
and it consisted of six separate parts to be completed,
starting with a page to obtain informed consent, sociode-
mographic questions, and questions concerning drug usage.
In choosing psychological instruments for the study, inter-
national and national comparability was a key issue. Thus,
we selected and put online three validated, widely used and
acknowledged instruments to measure coping, life purpose,
and spirituality: the Psychological Immune Competence
Inventory (PICI), the Purpose In Life (PIL) test, and the
Intrinsic Spirituality Scale (ISS), respectively.

Participants

Recruiting and filtering. The ethical permission of
the study was granted by the Ethical Committee of the
Institute for Psychology of the Hungarian Academy of
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Sciences in Budapest. Participants were recruited with the
snowball method from multiple pools, such as university
mailing lists, social networking billboards, and the dis-
cussion group of the Hungarian Psychedelic Community
DAATH (www.daath.hu). During the three months of the
online survey being open, a total of 796 answer forms were
received, of which 667 were adequately completed. To
avoid bias from comparing problem users with nonproblem
users, a preliminary analysis was conducted on problem use
characteristics in the sample. As the results revealed signif-
icant differences between the intended comparison groups,
we decided to exclude those 78 participants who consid-
ered their personal substance use as problematic. Thus the
number of participants eligible for grouping was further
reduced to 589, including 467 former and current drug
users, and 122 drug nonusers. Included participants’ age
range varied from 13 to 59 years (M = 23.8, SD = 6.4),
and gender ratio was 247 females (41.9%) to 342 males
(58.1%).

Grouping. In order to form comparable drug user
groups that differ only in their chosen drug types and
drug use purposes, we first profiled the psychedelic drug
users into two clearly separable groups by computing a
simple PSYNDEX (psychedelic index) score from their
psychedelic drug use parameters. This PSYNDEX score
consisted of three factors: (a) the number of psychedelic
drugs (1 to 6) subtracting the number of nonpsychedelic
drugs (1 to 9) while omitting six “semipsychedelic” drugs
(such as deliriants and minor psychedelics), alcohol and
tobacco; (b) autognostic drug use purposes (0 to 3) sub-
tracting general drug use purposes (0 to 3) for each
psychedelic drug; and (c) importance of the experience (0
to 4) multiplied by the life effects of the experience (-2
to 2), for each psychedelic drug. The PSYNDEX score
was calculated for 277 nonproblem users (56 females,
20.2%, and 221 males, 79.8%) who had used one or more
psychedelic drugs. The obtained distribution ranged from
—12 to 23 points (M = —0.03, SD = 4.49). The two
tails of the range were separated into two roughly equal-
sized groups: a high-scoring target group (PSYNDEX >
1 point: 81 participants, 29%) and a low-scoring control
group (PSYNDEX < —2 points: 77 participants, 28%),
leaving out a wider midrange zone (PSYNDEX —2 to 1
point: 119 participants, 43%).

Group characteristics. Based on their psychedelic
drug use patterns, participants were grouped into three
groups. The PSY target group consisted of the 81
PSYNDEX high-scorers (age range 16 to 40 years,
M = 22.7, SD = 5.2) who thus used mostly psychedelic
drugs with primarily autognostic purposes. The first con-
trol group, C1, consisted of the 77 PSYNDEX low-scorers
(age range 13 to 34 years, M = 22.9, SD = 4.8) who used
mostly other than psychedelic drugs for primarily nonau-
tognostic purposes. For the second control group, C2, we
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Drug Group Category Subcategory
Depressants
Stimulants
Hallucinogens Deliriants
Dissociatives
Psychedelics Minor
Major

Fictional Drug

TABLE 1
Drugs with Categorization

Drug

Alcohol

Inhalants

Sleep medication, tranquilizers, anxiolytics (without
a diagnosis or prescription)

Medical drugs and alcohol combined

Heroin and other opiates

GHB, GBL

Tobacco

Ecstasy (MDMA)

Amphetamine and other stimulants
Cocaine

Jimson weed, angel’s trumpet, henbane, etc.
Ketamine

Nitrous oxide (N,0)

PCP

Marijuana, hashish

New synthetic drugs (2C—B, 5-MeO-DMT etc.)
Ibogaine

LSD

Psilocybe mushrooms

Mescaline cacti

Salvia divinorum

DMT (ayahuasca, yopo, etc.)

LSA (morning glory, HBWR, etc.)

Relevin

Note: Major psychedelics shown in boldface. 2C-B =

2,5-dimethoxy-4-bromophenethylamine; 5-MeO-DMT = 5-
methoxy-dimethyltriptamine; DMT = N,N-dimethyltryptamine; GBL = y-butyrolactone; GHB = y-hydroxybutyric acid;
HBWR = Hawaiian baby woodrose (Argyreia nervosa); LSA = d-lysergic acid amide; LSD = lysergic acid diethylamide;
MDMA = 3,4-methylenedioxy-methamphetamine; PCP = phencyclidine.

chose those 122 participants (age range 16 to 55 years,
M = 26.5, SD = 7.3) who had never tried out psychoactive
drugs, with the exceptions of alcohol and tobacco.' It is
to be noted immediately that due to fundamentally differ-
ent compositions of the three groups, gender ratios were
strongly disproportional between the PSY target group (12
females, 15%, and 69 males, 85%), the C1 control group
(23 females, 30%, and 54 males, 70%), and the C2 control
group (94 females, 77%, and 28 males, 23%).

Group matching. From each of the PSY, CI, and
C2 groups, 50 participants were precisely matched with
each other on the basis of three sociodemographic factors:
(a) age, (b) type of residence (1 to 5 points, in the order
of capital city, shire town, other town, village, or farm),
and (c) highest educational level (1 to 8). As indicated
above, gender could not and was not used as a matching
factor because of the disproportional composition of the
original sample. Indeed, a Mann-Whitney test revealed a
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significant difference (U = 670, Z = —2.304, p = .021,
n = 100) in the PSYNDEX scores between males (M = .95,
SD = 6.12, n = 74) and females (M = —1.92, SD =4.91,
n = 26) in those two groups using psychedelics (i.e., PSY
target group and C1 control group). Gender ratio was thus
disproportional also in the matched groups: The PSY tar-
get group consisted of only nine females (18%) and 41
males (82%), whereas the C1 control group had 17 females
(34%) and 33 males (66%), and the C2 control group had
32 females (64%) and 18 males (36%). After matching the
50 participants from each group, all age ranges varied from
18 to 34 years with a mean age of 23.7 years, and standard
deviations of 4.6, 3.8, and 3.9 years for the three groups,
respectively.

Measures
Psychoactive drugs. Our complete assessed drug list
along with a categorization is shown in Table 1.
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It is to be noted here that legal statuses of
psychedelics may fundamentally differ from country to
country. Whereas LSD, psilocybin, mescaline, and DMT
are scheduled by the 1971 United Nations Convention
on Psychotropic Substances, the natural sources of the
latter three substances (i.e., mushrooms, cacti, and brew
ingredients) are generally unscheduled by international
and national law. LSA and salvinorin-A, along with their
plant sources, are not controlled substances in most coun-
tries. However, exceptions to these generalizations are still
numerous in the national laws, indicating the worldwide
variability in politics-based drug policies—as opposed to
scientific evidence-based ones (Nutt et al. 2007). Due to
this ambiguity, we had no reason to make any further dis-
tinction between legal and illegal substances, nor to analyze
our data and to report results grouped by legality in any
particular country. The 24-item psychoactive drug list used
in our survey was loosely based on the standard drug list
of the large cross-national European School Survey Project
on Alcohol and Other Drugs (Hibell et al. 2007). However,
as having primarily bodily effects, anabolic steroids were
excluded from our list. To filter out bogus or misleading
answers—be it deliberate or unintended—we also included
a fictional drug “Relevin” into our questionnaire. The 23
real items of the drug list were divided into three categories:
psychedelic drugs (six items), semipsychedelic drugs (six
items), and nonpsychedelic drugs (nine items). As alcohol
and tobacco were used in all three subject groups, they were
excluded from categorization.

Drug use purposes. In the dominant medical dis-
course, any unpermitted use of drugs is considered as
abuse by definition, and categorized as a disorder per
se. Self-determined drug use is quite often automati-
cally attributed to addiction, without further investigations
into its more nuanced psychological causes, purposes,
and goals. However, neither addiction nor other typically
assumed drug use purposes—such as “escaping from life
troubles” or “to feel good”—would adequately explain the
use of hallucinogens. According to many reports (Erowid
2010), a psychedelic experience is not an easy or enjoy-
able pastime that could be repeated very often. Moreover,
nearly all hallucinogens lack direct dopaminergic reward-
ing mechanisms that would drive users to keep up dosing
these substances for increased mood (Nichols 2004). Thus,
our study aimed to take on a more refined approach to the
exploration of drug use purposes. Based on both anthro-
pologic and ethnographic literature (Baker 1994; Blitter
1993) as well as anecdotal evidence from drug experi-
ence reports available on the Internet (Erowid 2010), we
compiled a 14-item list of possible drug use purposes.
While avoiding such general categories as “intoxication”
or “recreation,” several choices were included for a sub-
tler and more detailed distinction. The full list of drug use
purposes is shown in Table 2. Out of a total of 14 drug
use purposes, three were counted as autognostic (or, by
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TABLE 2
List of Drug Use Purposes

Religious or Spiritual Practices
Self-Knowledge and Self-Inspection
Self-Medication

Enhancing Mood

Avoiding Boredom and Hopelessness
Offsetting a Deficiency

Increasing Social Contact

Increasing Sensation and Pleasure
Stimulating Artistic Creativity /Performance
Enhancing Physical Power

Rebellion or Alternative Lifestyle

Building Personal Identity and Drawing Attention
Expressing Membership in a Group

Out of Curiosity

Note: Autognostic drug use purposes shown in boldface.

extension, introspective): religious or spiritual practices,
self-knowledge and self-inspection, and self-medication.

Psychological Immune Competence Inventory
(PICI). The concept of psychological immunity refers
to the total of personality factors behind an individual’s
resource capacities for coping. It marks those personal
characteristics that enable a person to cope with stress
in the long term, and to handle incoming effects in
order to enrich personal power instead of damaging it.
Psychological immunity is a complex cognitive system
that is optimally activated when such external or internal
situations occur that may present a threat to the person’s
mental development, goals, or life (Oldh 2005). Mobilized
coping strategies play an important role also in avoiding
transition from nonclinical to clinical states in psychotic
patients (Garety et al. 2001). The Psychological Immune
Competence Inventory is an operationalized 80-item
instrument for measuring such mental resistance on three
dynamically interacting subsystems: the Approach-Belief
Subsystem (ABS), the Monitoring-Creating-Executing
Subsystem (MCES), and the Self-Regulating Subsystem
(SRS). The PICI had been used earlier for surveying
drug user populations in Hungary (e.g., Demetrovics &
Kardos 2001).

Purpose In Life (PIL) Test. The applied question-
naire is the Hungarian version of the Purpose In Life
test by Crumbaugh & Maholick (1964). It is based on
the concepts of Frankl (1963), stating that in order to
maintain proper mental health, life events should be expe-
rienced as meaningful—even those including adversities
and losses to be solved or accepted. The 20-item PIL test
measures a protective effect factor that meaningfulness
of life has on mental health (Konkoly-Thege & Martos
2006). It had been translated into seven languages and
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applied in numerous international psychological studies,
some of which were relating meaningfulness of life to
addictive behavior (e.g., Rahman 2001; Noblejas de la Flor
1997; Nicholson et al. 1994). A particular strength of the
Franklian concept is that it also integrates hardship and
negative experiences in life. The Hungarian version of the
PIL test has an excellent reliability (Cronbach o = .90).
Scores had been found to be independent of both the
age and the economic situation of the respondents, and
they show strong correlation with spirituality and intrinsic
goals.

Intrinsic Spirituality Scale (ISS). For quantitative
studies of religion and spirituality, several instruments have
been developed to assess these overlapping phenomena.
For our particular study, we chose to use the Intrinsic
Spirituality Scale (ISS), which was developed by Hodge
(2003) on the basis of the Religious Orientation Scale by
Allport & Ross (1967). The six-item ISS can be applied
to both theistic and nontheistic populations for measuring
the guiding capabilities of spirituality in a person’s life.
ISS has both strong inner consistency (Cronbach o = .96)
and good reliability (Cronbach o = .80). After completing
the Hungarian translation, the resulting scale was back-
translated to English by another translator, then sent to
the original author for approval. The scale is based on a
concept that distinguishes spirituality as the individual’s
relation with God (or by any other higher transcenden-
tal entity), whereas religion is defined as a set of beliefs,
practices, and rituals developed by groups of individu-
als with similar experiences concerning the transcendent
reality. The underlying purpose of developing the ISS
was to establish a scientifically based and culturally sen-
sitive instrument, not limited only to Judeo-Christianity
but applicable also to practitioners of noninstitutional reli-
gions. The relationship between religious or intrinsic spir-
itual goals and drug use habits had been investigated by
numerous studies (Francis 1997; Donahue & Benson 1995;
Gorsuch 1995; Benson 1992). These studies had found a
negative correlation between religious or intrinsic spiritual
goals and drug use: A higher level of spirituality is asso-
ciated with a lower level of drug consumption. However,
as Hodge also points out, the negative correlation found
in Christian population samples may not rule out other
kinds of results in populations with fundamentally differ-
ent types of spirituality. As our initial hypothesis predicted
higher spirituality scores on nontheistic individuals in our
target group, we found it necessary to use the ISS in our
study.

RESULTS
Drugs and Drug Use
On the average, 5.4 different drugs were reported as

tried out or used by the 667 participants.? In the matched
groups (n = 150), there was no significant difference

Journal of Psychoactive Drugs

194

Voice of the Psychonauts

between PSY target group and C1 control group mem-
bers in the average number of different drugs used. None
of the respondents reported total abstinence, that is, had
never tried out any of the 23 drugs (including alcohol and
tobacco). Findings strongly support the anecdotal evidence
about usage patterns of psychedelic drugs: autognostic use
purposes of psychedelic drugs accounted for 36% of all use
purposes of psychedelic drugs, as well as for 51% of autog-
nostic use purposes of all drugs. Consumption percentages
for the six psychedelic drugs indicate a rather moderate
and discontinuous usage pattern for these substances, with
7% of the participants reporting previous use, and 4%
reporting current use of the most popular psychedelic drug,
namely LSD.

Self-reported problems associated with substance use
were found to have meaningful effects on several scores.
In problem users, PICI and PIL scores were significantly
lower compared to nonproblem users (r; = .215 and
ry = .235 respectively, both p < .001, both N = 667);
however, ISS score was not significantly correlated with
problem use. Problem use was significantly more typical
for males than for females (Mann—Whitney U = 20111.5,
Z = —2.103, p = .035, N = 667). Moreover, problem use
was also associated with a higher total number of drug
types used (U = 18600, Z = —2.790, p = .005, N = 667),
especially with a higher number of nonpsychedelic drugs
(U = 18528.5, Z = —3.176, p = .001, N = 667), but
not significantly related to a higher number of psychedelic
drugs. A preliminary group analysis showed that the pro-
portion of problem users was 14% in the PSY target group,
16% in the C1 control group, but only 5% in the C2 control
group. These biasing inequalities also justified our ini-
tial decision to exclude the 78 problem users from certain
comparisons.

Psychological Inmune Competence

PICI scores ranged from 111 to 309 (M = 229.79,
SD = 35.53, N = 589). On the main PICI scale, there
was a weak correlation with age (r;, = .168, p < .001,
N = 589), but no significant correlation with gender. Scores
on the three PICI subscales (ABS, MCES, and SRS) corre-
lated with age to a lesser extent, and SRS scores for males
were significantly higher than for females (U = 36429.5,
Z = —2.851, p = .004, N = 589). In comparison with the
other scales, PICI scores correlated fairly strongly with PIL
scores (r; = .798, p < .001, N = 589) and weakly with
ISS scores (ry = .117, p < .001, N = 589). With prob-
lem users included, PICI scores correlated with PSYNDEX
scores (ry = .137, p = .009, n = 366), but after filter-
ing out problem users the correlation became insignificant.
PICI scores did not correlate with the total number of
drug types used, nor with the numbers of psychedelic and
nonpsychedelic drugs used. There were no significant PICI
score differences in the three matched groups.
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Purpose In Life

PIL scores ranged from 28 to 137 (M = 101.26,
SD = 19.23, N = 589). Gender differences were pro-
nounced, as the PIL score mean was 103.93 for females,
but only 99.34 for males (U = 35313.5, Z = —3.398,
p < .001, N = 589). However, these gender differences
became insignificant in the matched groups. There was
also a weak correlation with age (r; = .212, p < .001,
N = 589). PIL scores also correlated with ISS scores
(ry = 187, p < .001, N = 589), but did not correlate
with PSYNDEX scores. PIL scores correlated negatively
with the total number of drug types used (r; = —.144,
p <.001, N = 589) and with the number of nonpsychedelic
drugs used (r; = —.124, p = .003, N = 589), but did
not correlate with the number of psychedelic drugs used.
There were no significant differences in the PIL scores of
the three matched groups, namely the PSY target group
(M = 101.12, SD = 15.84, n = 50), the C1 control group
(M = 101.24, SD = 19.38, n = 50), and the C2 control
group (M = 104.52, SD = 18.09, n = 50).

Intrinsic Spirituality

In the whole sample, ISS scores ranged from 0 to 60
M = 30.99, SD = 17.36, N = 589) and were not corre-
lating with age nor gender. Although ISS scores did not
correlate significantly with the total number of drug types
used nor with the number of nonpsychedelic drugs used,
they correlated positively with the number of psychedelic
drugs used (r;, = .164,p < .001, N = 589). ISS scores
were also positively correlating with PSYNDEX scores
(ry = .339, p < .001, n = 277). Thus, in accordance with
our expectation, ISS scores were significantly higher in the
PSY target group (M = 42.08, SD = 9.53, n = 50) than
in control groups C1 (M = 30.08, SD = 16.01, n = 50)
and C2 (M = 26.78, SD = 19.86, n = 50). This finding
was confirmed by a Kruskal-Wallis test that found a sig-
nificant difference (x> (2, N = 150) = 20.051, p < .001)
between the three groups. Moreover, a Mann-Whitney test
verified that significant differences occurred between the
PSY target group and the C1 control group (U = 689,
7Z = —3.870, p < .001, N = 100), and also between the
PSY target group and the C2 control group (U = 697.5,
7Z = —3.811, p < .001, N = 100), but not between the
two control groups C1 and C2. In the matched groups, ISS
scores for males were significantly higher than for females
(U =2122,Z = -2.108, p = .035, N = 150). A closer
inspection for the main source of this difference revealed
that C2 control group females (M = 22.0, SD = 20.55,
n = 32) had significantly lower ISS scores (U = 166.0,
Z = =2.469, p = .014, N = 50) than C2 control group
males (M = 35.28, SD = 15.71, n = 18).

Scores from the three instruments (PICI, PIL, and ISS)
are shown in Table 3; significant findings are presented in
Table 4.
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DISCUSSION

As expected, our results confirmed a great vari-
ability and marked differences in the usage patterns of
psychoactive drugs, even within participant groups hav-
ing similar sociodemographic characteristics. Findings also
show that the greatest differences are not necessarily
between drug users and nonusers, but could be shaped by
other factors, such as purpose and meaning of drug use.
Thus, drug use seems to be a much-nuanced phenomenon
that cannot be approached by oversimplified or problem-
oriented generalizations in the lack of detailed data. As
the analysis of the PICI scores indicated, the exclusion of
problem users may even out subtle differences and lead to
insignificant results. Similarly, it can be assumed with rea-
sonable certainty that an opposite approach—focusing only
on problem users—may also yield biased results. It can
be indeed difficult to obtain proportional samples, as both
problem and nonproblem users may be hidden from health
services, authorities, and outreach projects. Moreover, drug
user subgroups may be isolated to a degree that would
substantially hinder the use of the snowball method of par-
ticipant recruiting. Still, only a careful examination of the
whole continuum of users (from nonproblem to problem)
may give a sufficient contrast in data that could shed light
on factors behind the differences.

Findings from our study seemingly contradict previ-
ous studies about religion and spirituality being protective
factors against drug use. It indeed seems probable that a
religious or spiritual attitude may keep practitioners away
from drug use, especially if abstinence is valued or required
by their community. But on the other hand, the purposes of
drug use may also be in accordance with certain spiritual
goals, and thus may provide a sacramental meaning for the
consumption act. Combining these two aspects, it could
be rather stated that spirituality may act as a protective
factor against drug-related problems—for both nonusers
and users. However, the roles of meaning and community
values could be explored only with further studies using
qualitative methods. A more comprehensive view on the
topic would also require background data on the general
level of spirituality in the population, as well as even the
clarification of the meaning of spirituality, which might had
been an ambiguous and individually interpreted notion for
the study participants.

Self-knowledge becomes a part of the mental health
process when its techniques are consciously utilized for
charting inner resources more deeply. In this sense, auto-
gnostic drug use can be seen as a “training situation”, as
it deliberately provokes exceptional experiences in order
to gain self-knowledge and to rehearse coping strategies.
Albeit some possible cognitive-behavioral mechanisms
could be postulated, the actual efficiency and benefits of
the whole process remains speculative until more detailed
and specific studies are carried out. As it seems highly

Volume 43 (3), July — September 2011



Downloaded by [Mr Levente M6r6] at 08:55 29 August 2011

Moré et al.

Voice of the Psychonauts

PICI

TABLE 3
PICI, PIL, and ISS Scores by Group and Gender

PIL ISS

Total Male
PSY Target Group (41 Males, 9 Females) 233 231
C1 Control Group (33 Males, 17 Females) 231 233
C2 Control Group (18 Males, 32 Females) 226 230

Female Total Male Female Total Male Female

245 101 99 110 42 42 41
227 101 102 100 30 27 35
224 104 104 105 27 35 22

Spirituality Scale.

Note: Scores are from matched groups (n = 50). PICI = Psychological Immune Competence Inventory; PIL = Purpose In Life test; ISS = Intrinsic

TABLE 4
Significant Findings in PICI, PIL, ISS, and Problem Drug Use

Number of Number of Number of
All Drugs Nonpsychedelic Drugs Psychedelic Drugs PSYNDEX
PICI - - - ry =137
(N = 366)
PIL ry = —.144** ry = —.124%* - -
(N =589) (N =589)
1SS - ry =164 ry = 339"
(N =589) (N =277)
Problem Drug Use U = 18600** U = 18528.5** - -
7 = —2.790** 7 =-3.176"*
(N = 667) (N = 667)

¥ =p<.0l;***=p < .001.

Note: PICI = Psychological Immune Competence Inventory; PIL = Purpose In Life test; ISS = Intrinsic Spirituality Scale;

probable that beliefs, meanings, and coping strategies are
also culturally transmitted, research needs to be aimed also
at social discourses about drug issues. To find out more
about these topics, in our next study we plan to interview
PSY target group members for a detailed description of
their autognostic psychedelic drug use.

NOTES

1. Contrary to our expectation, the bottleneck in
participant recruiting turned out to be the relatively most

drug free C2 control group. Knowing for example the
high rate of tobacco consumption in Hungary—29.9% of
the adult population smokes cigarettes on a daily basis
(Tombor et al. 2010)—it would have been too difficult to
find 50 fully abstinent control group members (i.e., per-
sons who neither smoke tobacco nor drink alcohol) in the
preferred age range.

2. As a comprehensive analysis of all involved
drugs and their use purposes are beyond the scope of the
current study, detailed results from crosstable comparisons
will be reported in a separate, forthcoming publication.

REFERENCES

Aleman, A. & Largi, F. 2008. Hallucinations: The Science of Idiosyncratic
Perception. Washington, DC: American Psychological Association.

Allport, G.W. & Ross, M.J. 1967. Personal religious orientation and prej-
udice. Journal of Personality and Social Psychology 5 (4):432-43.

Antonovsky, A. 1961. The Salutogenic Model as a theory to guide health
promotion. Health Promotion International 11(1):11-18.

Asaad, G. & Shapiro, B. 1986. Hallucinations: Theoretical and clinical
overview. American Journal of Psychiatry 143:1088-97.

Journal of Psychoactive Drugs

Baker, J.R. 2005. Psychedelic sacraments. Journal of Psychoactive Drugs
37 (2): 179-87.

Baker, J.R. 1994. Consciousness alteration as a problem-solving device:
The psychedelic pathway. In: C. Ritsch & J. Baker (Eds.) Yearbook
for Ethnomedicine and the Study of Consciousness. Berlin:
VWB.

Benson, P.L. 1992. Religion and substance use. In: J.F. Schumaker (Ed.)
Religion and Mental Health. New York: Oxford University Press.

Volume 43 (3), July — September 2011



Downloaded by [Mr Levente M6r6] at 08:55 29 August 2011

Moré et al.

Blitter, A. 1993. [Der erlernte Rausch. Die Funktionen des
Cannabiskonsums auf Jamaika und in Deutschland]. In: C.
Riitsch & J. Baker (Eds.) Yearbook for Ethnomedicine and the Study
of Consciousness. Berlin: VWB.

Crumbaugh, J.C. & Mabholick, L.T. 1964. An experimental study in
existentialism: The psychometric approach to Frankl’s concept of
noogenic neurosis. Journal of Clinical Psychology 20: 200-07.

Demetrovics, Z. & Kardos, E. 2001. [Absztinens €s aktiv opiatfiig-
gok értékrendje, €lettel val elégedettsége, személyes torekveé-
sei ¢és megkiizdési stratégidi]. Addictologia Hungarica 9 (3):
164-77.

Dobkin de Rios, M. 1971. Ayahuasca—the healing vine. International
Journal of Social Psychiatry 17: 256—69.

Donahue, M. & Benson, PL. 1995. Religion and the well-being of
adolescents. Journal of Social Issues 51 (2):145-60.

Engel, G.L. 1977. The need for a new medical model: A challenge for
biomedicine. Science 196 (4286): 129-36.

Erowid. 2010. Erowid Experience Vaults. Available at Erowid.org.

European Monitoring Centre for Drugs and Drug Addiction (EMCDDA).
2008. Annual Report 2008: The State of the Drugs Problem
in Europe.Luxembourg: Office for Official Publications of the
European Communities.

Faillace, L.A. & Szara, S. 1968. Hallucinogenic drugs: Influence of mental
set and setting. Diseases of the Nervous System 29:124-26.

Farthing, G.W. 1992. The Psychology of Consciousness. Englewood
Cliffs, NJ: Prentice-Hall.

Francis, L.J. 1997. The impact of personality and religion on attitudes
towards substance use among 13-15 year olds. Drug and Alcohol
Dependence 44: 95-103.

Frankl, V.E. 1963. Man’s Search for Meaning: An Introduction to
Logotherapy. New York: Washington Square Press.

Frecska, E. 2007. Therapeutic guidelines: Dangers and contra-indications
in therapeutic applications of hallucinogens. In: M. Winkelman &
T. Roberts (Eds.) Psychedelic Medicine: New Evidence for
Hallucinogenic Substances as Treatments. Westport, CT: Praeger.

Garety, P.A.; Kuipers, E.; Fowler, D.; Freeman, D. & Bebbington, P.E.
2001. A cognitive model of the positive symptoms of psychosis.
Psychological Medicine 31:189-95.

Gorsuch, R.L. 1995. Religious aspects of substance abuse and recovery.
Journal of Social Issues 51(2):65-83.

Griffiths, R.; Richards, W.; Johnson, M.; McCann, U. & Jesse, R. 2008.
Mystical-type experiences occasioned by psilocybin mediate the
attribution of personal meaning and spiritual significance 14 months
later. Journal of Psychopharmacology 22 (6): 621-32.

Guzmdn, G. 2008. Hallucinogenic mushrooms in Mexico: An overview.
Economic Botany 62 (3): 404—12.

Halpern, J.H. & Sewell, R.A. 2005. Hallucinogenic botanicals of America:
A growing need for focused drug education and research. Life
Sciences 78: 519-26.

Hibell, B.; Guttormsson, U.; Ahlstro, S.; Balakireva, O.; Bjarnason, T.;
Kokkevi, A. & Kraus, L. 2007. The 2007 ESPAD Report: Substance
Use Among Students in 35 European Countries. Stockholm: ESPAD.

Hodge, D.R. 2003. The Intrinsic Spirituality Scale: A New six-item instru-
ment for assessing the salience of spirituality. Journal of Social
Service Research 30 (1): 41-61.

Hofmann, A. 1980. LSD — My Problem Child. New York: McGraw-Hill.

Huxley, A.L. 1954. The Doors of Perception. New York: Harper.

James, W. 1902/1994. The Varieties of Religious Experience: A Study in
Human Nature. New York: Modern Library.

Johnson, M.W.; Richards, W.A. & Griffiths, R.R. 2008. Human hallucino-
gen research: Guidelines for safety. Journal of Psychopharmacology
22: 603-20.

Jiinger, E. 1970. [Psychonauten. Anniiherungen: Drogen und Rausch].
Stuttgart: Ernst Klett.

Journal of Psychoactive Drugs

197

Voice of the Psychonauts

Konkoly-Thege, B. & Martos, T. 2006. [Az életcél kérdoiv magyar
viltozatdnak jellemz6i]. Mentdlhigiéné és Pszichoszomatika 7 (3):
153-69.

Kraus, L.; Augustin, R.; Frischer, M.; Kimmler, P.; Uhl, A. &
Wiessing, L. 2002. Estimating prevalence of problem drug use at
national level in countries of the European Union and Norway.
Addiction 98: 471-85.

Lerner, M. & Lyvers, M. 2006. Values and beliefs of psychedelic drug
users: A cross-cultural study. Journal of Psychoactive Drugs 38 (2):
143-47.

Lilly, J.C. 1972. The Centre of the Cyclone: An Autobiography of Inner
Space. New York: The Julian Press Inc.

Maslow, A. 1971. The Farther Reaches of Human Nature. New York:
Viking.

Maslow, A. 1943. A theory of human motivation. Psychological Review
50: 370-96.

Nahm, K.D. & Pribram, K.H. 1998. Heinrich Kliiver: May 25, 1897 —
February 8, 1979. Biographical Memoirs 73: 288-305.

Nichols, D.E. 2004. Hallucinogens. Pharmacology & Therapeutics 101:
131-81.

Nicholson, T.; Higgins, W.; Turner, P.; James, S.; Stickle, F. & Pruitt, T.
1994. The relation between meaning in life and the occurrence
of drug abuse: A retrospective study. Psychology of Addictive
Behaviors 8 (1): 24-28.

Noblejas de la Flor, M.A. 1997. Meaning levels and drug-abuse therapy:
An empirical study. International Forum for Logotherapy 20 (1):
46-52.

Nutt, D.; King, L.A.; Saulsbury, W. & Blakemore, C. 2007. Development
of a rational scale to assess the harm of drugs of potential misuse.
Lancet 369: 1047-53.

Oldh, A. 2005. Anxiety, Coping and Flow. Empirical Studies in
Interactional Perspective. Budapest: Trefort Kiado.

Passie, T.; Halpern, J.H.; Stichtenoth, D.O.; Emrich, H.M. & Hintzen, A.
2008. The pharmacology of lysergic acid diethylamide: A review.
CNS Neuroscience & Therapeutics 14: 295-314.

Passie, T.; Seifert, J.; Schneider, U. & Emrich, H.M. 2002. The pharma-
cology of psilocybin. Addiction Biology 7: 357-64.

Prepeliczay, S. 2002. Sociocultural and psychological aspects of con-
temporary LSD use in Germany. Journal of Drug Issues 32 (2):
431-58.

Rahman, T. 2001. Mental health and purpose in life of drug addicts in
Bangladesh. International Forum for Logotherapy 24 (2): 83-87.

Reips, U.D. 2002. Standards for Internet-based experimenting.
Experimental Psychology 49 (4): 243-56.

Reneau, J.; Nicholson, T.; White, J.B. & Duncan, D. 2000. The gen-
eral well-being of recreational drug users: A survey on the WWW.
International Journal of Drug Policy 11 (5): 315-23.

Roberts, T.B. (Ed.) 2001. Psychoactive Sacramentals: Essays on
Entheogens and Religion. San Francisco: Council on Spiritual
Practices.

Ruck, C.A.; Bigwood, J.; Staples, D.; Ott, J. & Wasson, R.G.
1979. Entheogens. Journal of Psychedelic Drugs 11 (1-2):
145-46.

Sessa, B. 2008. Is it time to revisit the role of psychedelic drugs in
enhancing human creativity? Journal of Psychopharmacology 22
(8): 821-27.

Shanon, B. 2003. Hallucinations. Journal of Consciousness Studies 10 (2):
3-31.

Stewart, O.C. 1987. Peyote Religion: A History. Tulsa, OK: University of
Oklahoma Press.

Strassman, R.J. 1984. Adverse reactions to psychedelic drugs. A review
of the literature. Journal of Nervous and Mental Disease 172:
577-95.

Tart, C.T. 1975. States of Consciousness. New York: E.P. Dutton & Co.

Volume 43 (3), July — September 2011



Downloaded by [Mr Levente M6r6] at 08:55 29 August 2011

Moré et al.

Tombor, I.; Paksi, B.; Urban, R.; Kun, B.; Arnold, P; Rozsa,
S. & Demetrovics, Z. 2010. [Epidemiology of smoking in
Hungary—a representative national study]. Orvosi Hetilap 151 (9):
330-37.

United Nations Office on Drugs and Crime (UNODC). 2006. World Drug
Report 2006, Vol. 1: Analysis. Vienna: UNODC.

Journal of Psychoactive Drugs

198

Voice of the Psychonauts

Winkelman, M. 1995. Psychointegrator plants: Their roles in human cul-
ture, consciousness and health. In: M. Winkelman & W. Andritsky
(Eds.) Yearbook of Cross-Cultural Medicine and Psychotherapy.
Berlin: VWB.

Zinberg, N.E. 1984. Drug, Set, and Setting: The Basis for Controlled
Intoxicant Use. New Haven, CT: Yale University Press.

Volume 43 (3), July — September 2011



Behavioral and Brain Sciences, 34.:6,319-320

http://journals.cambridge.org/action/displayAbstract?from
Page=online&aid=8432101

© Cambridge University Press 2011

Sacramental and spiritual use
of hallucinogenic drugs

doi:10.1017/50140525X11000768

Levente Méré? and Valdas Noreika®®

2Centre for Cognitive Neuroscience, Department of Psychology, University of
Turku, FI-20014 Turku, Finland; ®Oxford Centre for Human Brain Activity,
Department of Psychiatry, University of Oxford, Warneford Hospital,

Oxford OX3 7JX, United Kingdom.

leve @utu.fi http://users.utu.fi/~leve

valnor@utu.fi

http://www.psy.utu.fi/henkilot/valdasnoreika.htm

Abstract: Arguably, the religious use of hallucinogenic drugs stems from
a human search of metaphysical insight rather than from a direct need for
cognitive, emotional, social, physical, or sexual improvement. Therefore,
the sacramental and spiritual intake of hallucinogenic drugs goes so far
beyond other biopsychosocial functions that it deserves its own
category in the drug instrumentalization list.

Miiller & Schumann (M&S) deserve to be hailed for their bravery
for addressing the socially sensitive issue of non-addictive psy-
choactive drug consumption from a scholarly perspective. In dis-
cussing drug instrumentalization, M&S list an eight-item
classification of the proximate mechanisms of psychoactive drug
use. From these items, our commentary concerns the category
labeled as “sensory curiosity — expanded perception horizon”
(sect. 4.2.6), which includes hallucinogens, entactogenic drugs, dis-
sociative anesthetics, and cannabis. Although hallucinogenic drugs
are generally associated with changes in perception and cognition,
we challenge the idea that these drugs would be consumed primar-
ily for their sensory perception—changing properties. Within hallu-
cinogenic drugs, we leave aside dissociatives and deliriants and
focus on the third subclass: the so-called psychedelics. From a
neuropharmacological point of view, this subclass includes seroto-
nergic psychoactive phenethylamines and tryptamines, such as
mescaline, psilocybin, LSD, and DMT. However, by using the
term “psychedelic” in its original meaning (i.e., “mind-manifest-
ing”), we could also include other drugs with different neurophar-
macological mechanisms but similar use purposes, such as Salvia
divinorum. In this commentary, we argue that in the particular
case of sacramental and spiritual drug intake, the purpose of psy-
chedelic drug use goes so far beyond sensory perception that it
deserves its own category in the drug instrumentalization list.
Unlike the other listed drug instruments, hallucinogens can
induce unique kinds of subjective experiences with a rich phe-
nomenology, which, from the experiencer’s point of view, may
have much deeper functions than merely gaining insight by
restructuring prior knowledge. These experiences include
increased apperception, dissolution of ego boundaries, feelings
of unity and insight, presence of or encounters with nonhuman
entities or beings, and, generally, perceiving all of these as inde-
pendent from one’s own mind. In culturally predefined contexts,
the purpose of these hallucinatory experiences is not merely to
increase self-understanding and self-discovery, but also to
address ultimate questions that shape or shake the fundamental
worldview. We argue that for humans, gaining such metaphysical
insight can be a major motivating factor in seeking these extra-
ordinary hallucinatory experiences. In religious or spiritual sets
and settings, psychedelic drugs that are used for sacramental
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purposes could be more properly termed as “entheogens,” trans-
latable into “becoming divine within” (Ruck et al. 1979).

In support of our view, a vast amount of archeological evidence
and historical documentation suggests that hallucinogenic psy-
choactive drugs have been used for ritual and ceremonial pur-
poses around the world and across the ages (Roberts 2001).
Traces of ritualistic hallucinogen use were found in many belief
systems in ancient cults and cultures: The sacred Soma drink is
mentioned in the Indian Vedas, Teonandcatl (literally, “divine
mushroom”), morning glory seeds were consumed in Meso-
American cultures, the ancient Greek Eleusinian mysteries used
the enigmatic Kyykeon drink, Siberian shamans became inebriated
with the fly agaric mushroom (Amanita muscaria), and so on
(Schultes & Hofmann 1979). There are also numerous examples
of contemporary sacramental drug use, such as the Native Amer-
ican Church using peyote cacti legally, and several ayahuasca-
based religious groups spreading out from South America. It is
even hypothesized that the common root of many ancient reli-
gions could be found in Paleolithic supernatural and animistic
beliefs that were perhaps based on hallucinogen-induced
thoughts and visions of shamanic practices (La Barre 1979).

Arguably, the use of psychedelics would be indeed difficult to
link with direct physical, emotional, social, or sexual advantages
leading to evolutionary benefits. Rather, these drugs are gener-
ally associated with the perceptual, cognitive, stress-coping,
and self-medication dimensions that may only indirectly
advance survival and/or reproduction. Nevertheless, several
hypotheses exist in the literature on how exceptional human
experiences — hallucinogenic alterations of mind in particular,
but other altered states of consciousness as well — may increase
the fitness of the individual. Findings in cultural anthropology
support the idea of psychedelics being used as “problem-
solving devices” (Baker 1994), or as “psychointegrator plants”
(Winkelman 1995). Resembling the Threat Simulation Theory
(Revonsuo 2000), which argues for a virtual training function of
dreaming, a similar “training situation” hypothesis could be
suggested to hold also for psychedelics: Deliberately provoked
hallucinogenic experiences may increase self-knowledge by
rehearsing and developing coping strategies that might be uti-
lized later in life. Along with these theories and hypotheses for
the instrumentalization of hallucinatory phenomena and halluci-
nogenic drugs, M&S seem to offer only cognitive explanations,
such as “coincident activation of previously unrelated represen-
tations that are then interlinked” (sect. 4.2.6, para.2). Instead,
we argue that cognitive and psychosocial explanations for halluci-
natory phenomena are likely to cloud more appealing causes,
which seem to be deeply embedded in human culture: sacramen-
tal (when a psychedelic drug itself is treated as a part of a religious
rite) and spiritual (when psychedelic experiences, rather than a
drug itself, form or lead to transcendent experiences) purposes.

Besides admittedly serving sociocultural functions as well, the
ritual and ceremonial use of hallucinogenic drugs seems to orig-
inate from a separate “higher” need for mystical experiences full
of significance and importance. This view is supported by con-
cepts in humanistic psychology, such as Maslow’s theory of
human motivation with the later added transpersonal level in
the hierarchy, relating to self-transcendence and peak experi-
ences (Maslow 1969). As the above examples show, hallucino-
genic drugs are used as specific drug instruments for a very
particular form of human enhancement: experience of transcen-
dence. Thus, hallucinogenic drug instruments may be used for
purposes that exceed biological, psychological, or social expla-
nations, and the very human-specific thriving on these forms of
use deserves to be addressed in its own drug instrumentalization
category. While discussing medical issues, the benefit of adding a
fourth spiritual level into the biopsychosocial model of human
functioning has been suggested recently (Bishop 2009). In our
opinion, an extended multilevel biopsychosocio-spiritual frame-
work could also explain more comprehensively the functions of
non-addictive psychoactive drug use.
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