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Abstract:

Considering that the brain is involved in humannkimg, feeling and
behaviour, we must also ask the question of whethding neural correlates
of religious experience is not just a matter ofeinihe questions ‘if’ and ‘how’
human brain responds to or generates religiousriexme capture the interest
of researchers from various fields of science. iTjunt efforts and scientific
discourse lead to implementation of bold interg¢iboary research projects,
with a far-reaching goal of explaining the mystefyaith and religion. Studies
conducted at the meeting point of empirical andlibgical sciences raise
controversies and criticism. Examples include tiseussions on natural and
theological experiments, collectively called netiemilogy.
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1. Preliminary Remarks

The term ‘neurotheology’ is applied to research amdhlyses aimed at identifying neuronal
foundations of religious experience. Such activgtyhuman-specific. Therefore, it is specific for
humankind to create and profess certain beliefsamyictions included in myths and religions.
Anthropologists agree that there are no human @dtwithout a mythology or religion [12], [8]. In
recent years, researchers have focused also oificsgehaviour of hominids (in particular in
Homo Sapiens Neanderthalensisd Homo Heidelbergensiswhich may indicate that they had
religious or mythological beliefs about life andatte Cultural anthropologists argue that evidence
for this hypothesis may be found i.a. in presergeale sites, traces of decorating the dead with
flowers, special burial sites and remains of spguigoose constructions [11]. Therefore, searching
for relevant and universal forms of brain and meeativity justifying such behaviour seems
sanctioned in both scientific and cultural terms.

The term ‘neurothology’ was popularised by Jamebbfsok, a theologian who studied
neuroscience [1]. He believed it justified to raatise the phenomenon of religious experience by
describing and analysing with methods used in mhtand psychological sciences, in particular
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those allowing to investigate human cognitive anagirbactivity. The aim of the research was to
explain why humans need to have beliefs in the formeligions and myths.

It is worth noting that the term ‘neurotheology’applied to the majority of interdisciplinary stadi
and analyses which combine empirical methods oficaéénd neurobiological sciences and the
study of religious experience. Neurotheology cosg®ithe studies which use neuronal activity
imagining, as well as genetic studies and projeotsa the field of molecular biology.

2. Areasof Study

Proponents of neurotheological approach believeftith is related to human brain structure and
its functioning patterns. Studies to confirm thigbthesis are conducted using various empirical
methods that are specific to natural sciences. &elseprojects use neuroimaging methods (e.qg.
PET, SPECT, fMRI), techniques affecting the coréetivity (e.g. TMS), genetic and molecular
research. Interestingly, those projects are imiieell and build on earlier research results and thei
interpretation.

The fundamental proposition behind neurotheologicajects is that religious experience is
linked to the functioning of human brain. The résgl assumption is that the study of human brain
activity allows to identify such forms of brain stture activity which are specific and exclusive fo
religious experience, and to determine their patarse Therefore, it is possible to obtain
information on its intensity, course, nature anchtmn in brain structures. Those hypotheses were
of key importance for research aimed at analysiragnbactivity during religious experience, i.e.
prayer, meditation and open or concealed manifestabf religious beliefs and faith. Those
preassumptions also determined the experimentssifuglon investigation of artificially induced
sensations similar to religious the religious ones.

Such studies were conducted in the 1980s by MicRagdinger et al. Building on medical
theories pointing to the link between brain funciig distortions and experienced consciousness
disturbances, Persinger assumed that specific ttemsanay be artificially evoked. He based his
assumptions on observations of altered states mdcomusness occurring in e.g. epileptic attacks
[16]. Persinger also took into account the fact thiein function disorders may be caused by
physiological factors (oxygen deficiency, malnudrit, inappropriate arousals caused by trauma or
disease, etc.), chemical factors (pharmacologigehts, psychedelic drugs, etc.) or by using the
devices stimulating specific brain areas electiycat magnetically. This last fact was used by the
Persinger's team to build the essential devicettieir experiment. It was a type of helmet with
appropriately placed solenoids generating magfielit. WWhen put on the head of a volunteer and
activated, it caused temporary disturbance in tiréex activity in frontal, temporal and occipital
lobes. Brain activity was monitored with EEG. Thevide, also called the God helmet, was tested
on 600 volunteers who were also asked to fill iquagstionnaire. The analysis of EEG readings,
subjective and individual description of experiencand information obtained from the tests
revealed that over 80% of the volunteers reporteasations described as non-empirical and
mystical, and corresponding to their religious &sli[15], [19]. At the beginning of the 2tentury,

a similar study consisting in eliciting specifi@ts of consciousness by disturbing the brain field
activity was conducted by a team headed by Petandgwist who, however, obtained different
results [14].

Andrew Newberg et al analysed brain activity durihg performance of religious activities
using the SPECT (single-photon emission computetbgwaphy) neuroimaging technique, which
allows to measure the level of metabolism and blfdo@ in specific parts of the body. Further
research included scanning of the brains of sewdoaen people who prayed and meditated,
achieving the state that they described as ‘onesnihk the universe’. When the subjects achieved
the sense of unity with the Absolute/God, scanseuaken that presented the fields of brain activity
[14], [7]. The studies using the PET (positron esias tomography) technique were performed by
Nina P. Azari et al. Religious and non-religioudwieers read the same excerpts from the Bible,
fragments of neutral texts and recited child vesmsbile their brains were scanned. The scans
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revealed that different regions of the brain wervated, depending on the type of text [2], [7].
Similar studies were conducted by Mario Beauregard Vincent Paquette who analysed brain
activity using EEG and fMRI. Volunteers (Carmelmens) had their brains scanned when recalling
‘mystical states’ occurring during deep meditateord prayer. The records were compared with the
resting state brain activity [4]. Other similar dies include research by Vilayanur Subramanian
Ramachandran, who measured galvanic skin resptmsesious images, including religious ones,
in patients suffering from temporal lobe epilep&eligious images elicited particularly high
responses in volunteers, which was interpreted h&s donfirmation of correlation between
sensitivity and susceptibility to religious imagesl activity of temporal lobes [18].

Another group of studies comprises biological armatular research, the aim of which is
to i.a. search for genes responsible for generapegific religious attitudes. Such studies were
conducted i.a. by behavioural geneticist Dean HamrAecording to him, acceptance of the
hypothesis of neuronal foundations of faith reguidetermination of whether the process is
genetically programmed and whether there are geeggsonsible for this phenomenon. Their
presence would not only be an argument in favownidueness of the humankind, but would also
justify the special need of humans to perform relig rituals [10]. Hammer used the reports of
mental sensations occurring during mystic expegsras his starting point. He focused on ‘out-of-
body’ and ‘mind extension’ sensations experiencednd the performance of specific religious
activities, such as meditation, prayer, contempiatietc. Similar sensations may also be elicited
artificially, using pharmacological or psycheddlizigs. Hammer asked the question whether there
were any natural chemical compounds generatedriti@in that were similar to pharmacological
substances generating or controlling specific stateconsciousness? If so, which genes code such
neurotransmitters? Together with George Uhl, naotogists from the National Institute of Drug
Abuse, they focused their work on VMAT2 gene regiole for delaying the release of
neurotransmitters (monoanimes) in synapses. Aaegridi the scholars, activity and an appropriate
variant of this gene may be linked to intensity aldation of the sensation of ‘onesness with the
universe’, experienced during religious activifi£3].

The last group of studies includes experiments iexplkpecific states of consciousness
using specific chemical substances. Psychoactibstances, occurring naturally in the human
body, raise particular interest. Many of those coumuls are also found in plants. Such psychedelic
substances include DMT (dimetylotryptamine). Sonteal beverages (e.g. ayahuasca), used in
numerous cultures or South America and Africa,udel DMT-rich plant extracts or animal parts.
Rick Strassman and colleagues performed an expefricomsisting in injection of large doses of
this psychedelic and found that 20% of volunteeastigipating in the study described their
hallucinations as contact with non-human creatufidse researchers found that DMT-induced
sensations may be identical to religious experig2#].

3. Context of Neurotheological Experiments

For several decades, neurotheology has raisece faiBtussions between supporters of naturalist
concept of religion and mystics, between theists atheists. Attempts to find evidence for faith
being generated by specific brain structures orrophysiological determinants are closely
followed by scholars and the general audience. Sclaen that the results of neurotheological
experiments could disprove the belief in the existeof God, while others argue that they could
sanction the phenomenon of religion and faith asltemg from biological foundations of human
brain.

The question of whether religion is a natural pmeeoon specific for humans is not a
matter of recent decades. Already at the time ofvda people began to wonder whether religion
may be the product of evolutionary transformatimeurring in the course of human race
development. Much earlier, already in the Antigu#gholars pointed out to co-existence of specific
states of increased brain activity and sensatitassified as religious experience. Literature an th
history of medicine includes treaties on religi@tstes occurring in somatic or mental diseases, or
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after the application of hallucination inducing ge&lchedelic drugs [5], [6]. However, as late as in
the 20" century, attempts were made to find correlatiomwben religious experiences and
parametrised activity of human brain. This clairased numerous objections and reservations, in
particular among comparative religion experts.

Classic study of religion is based on two axescltianic and synchronic, supplemented by
phenomenological and hermeneutic discourse. Alongh whe development of sciences,
sociological, psychological and cultural anthroglaliscourses also appeared. In the second half
of the 20th century, a new area of studies, callaghitive, appeared. The progress in natural and
mathematical sciences led to the formation of neigrgific disciplines, such as neurobiology,
systems theory, information theory, linguisticsgeibive psychology, etc., allowing to initiate
religious discourse of an unprecedented scope [R@search on biological determinants of
religious behaviour started at the beginning of288 century, when Oskar Goldberg described the
impact of rituals on racial genetic, ethnogenetid &iological processes. In the 1960s J.S. Huxley
investigated religious rituals in the context okithbiological and evolutionary determinants.
Similar considerations may be found in the work edhologists, such as K. Lorentz and N.
Tinbergen. In the following years, religious belwans, in particular rituals, were analysed in the
context of ecological, neuropsychological and etrohary theories. It was found that religions
share numerous similarities, e.g. rituals, behayimieas. Widespread occurrence of religious #fe i
also striking. Non-cultural similarities betweetig®ous phenomena are analysed using theological,
phenomenological and cognitive approaches [22].

According to the theological approach, an explamator similarity of religious phenomena
may be the fact that they refer to transcendeetllty. In the phenomenological interpretation, the
essence of religious phenomena, which is commoralfpris manifested in various religions in
different ways. In line with the third approach psacultural similarity of religious phenomena
results from the uniqueness of human brain [22pg®uers of the last approach assume that there
are cognitive mechanisms or processes that mayndget religious phenomena. Such mechanisms
could explain the observed supra-cultural repebttat@nd universality of religious experience.
Being specific for human brain, they would be resble for surprising similarities of behaviour
and phenomena in different religions. In view otlsisignificant objectives, enthusiasts of the
cognitive approach believe that religious phenomeaa and should be investigated using the
methods specific for cognitive sciences and neigoses. The remaining problem is the selection
of the analysed aspects. Cognitive approach is #m#ching for answers to two important
qguestions. First, why people have religion and sdcavhy there are similarities in religious
experience, its diversity and abundance] [Z2ognitive approach to the study of religion iscal
linked to an approach which uses evolutionary amguish Therefore, religion may be treated as a
mechanism of social involvement developed in thecess of natural selection. It requires the
analysis of the cognitive structure of human bramparticular its evolution and influence on
formation of religious engagement [3].

Attention must also be paid to the issue of reecgydhe brain activity. Despite increasingly
technologically advanced methods of analysing bsaincture, little is still known on how their
activity translates into specific behaviour. Moregveven very thorough knowledge about the
structure of a given nervous system does not attovdentify specific structures responsible for
specific activities. It is clearly demonstrated rnesearch on the behaviour @faenorhabditis
elegans In 1986, its connectenome, i.e. a complete mapoahections between its 302 nervous
cells, was published. However, despite many yefaresearch, scientists are unable to identify how
those connections allow to perform specific actjonsluding such essential ones as eating. It
remains unknown how neuronal impulses translate bghaviour. The interpretation of brain
activity recordings becomes even more complicatednore complex organisms. Information
obtained from brain scans illustrates the actigityndividual brain regions, but does not mean that
specific behaviour is generated by specific stmastuand only signals that they are activated durin
a given action. Such discoveries, as the identiboaof the ‘Aniston neuron’, i.e. nervous cells
responding only to specific forms of activity (eagphoto of actress Jennifer Aniston), still do not
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have any satisfactory explanations [17]. Therefoadls are made to develop the methods allowing
to monitor brain activity that would be superior tfee currently used neuroimaging methods.
Identification and description of specific pattefsneuronal activity within the widest possible

scope could allow to obtain essential information bow specific behaviours, states of

consciousness, etc. are generated [23].

The results obtained in neurotheological experiméehts far failed to provide explicit
answers. Numerous studies were challenged dueetortiethods and the lack of methodological
precision. Some experiments could not have beezated, while in other cases the results differed
considerably from the previous ones. Numerous lagtiare devoted to critical analysis of the
performed studies, their assumptions, methodologyiaterpretation.

4. (Over)Interpretation of Neurotheological Experiments

Studies on correlation between brain activity apiditsiality are thoroughly scrutinized. On the one
hand, as in neurobiological sciences, the verifispects include research procedures, selection of
volunteers, conditions and course of proceduregareh assumptions and hypotheses, methods of
obtaining the analysed results, etc. On the ottsrdh specialists in theological sciences and
comparative religion experts analyse the studiedeiail from the point of view of their subject.
When subject to such thorough analyses, neurothealo studies seem to provide too weak
grounds for proposing arguments about neurobicddgieterminants of religion. It is worth looking

at reservations formulated with respect to neutiggy.

The first group of reservations concern methodaialgi philosophical and theological
aspects of research. The analysis of preassumptionsurotheological studies justifies the claim
that they most often focus on a specific type @ifi@us experience, such as meditation or prayer.
The decisive factor in those research is the egpee intensity. It is due to possibilities of the
applied neurobiological procedures resulting frohe tselected neuroimaging techniques or
measured physiological parameters. In consequeelgion and faith are reduced to the selected
religious experiences that are measured. Howeerndsults are interpreted in the context of faith
understood as broadly as possible and extrapolateall religious doctrines [12, p. 51]. The
complexity of religious experience is reduced tagiaage, the sociological and ethnological
connotations of which become the main motive cdnpitetation and blur the research results [12, p.
62]. Attempts were also made to define universalacultural elements of religious experience in
the preassumptions, but with their simplified urstinding this leads to unfounded and far-
reaching reductions (studies by Newberg et al.)[14]

Critics point out that the fundamental conceptrieurotheological research is the common
belief that religious phenomena are natural, wheeltls to disregarding the multidimensionality of
religious experience and to simplification of coepty of religion and faith [7, p. 121]. It is also
worth noting that numerous scholars try to distisgubetween mystical and religious experience,
adopting operational terms that are appropriateirfdividual research projects. In consequence,
definitions of religious experience in neurothegl@ge imprecise and inconsistent.

Experts in religious and philosophical science® aigice reservations about the language
and methodology of neurotheology. They put forwardusations of unfounded extrapolation from
neurobiological sciences to theological language subject [12, p. 52]. Furthermore, theological
language is used for describing psychosomatic siensan research results. Therefore, claims are
made that neurotheology lacks conceptual appassdisnethodology [7, p. 121].

Another controversial issue is the maximalist otiyecof neurotheology, which is to find
the ultimate answer to the question of God’'s erisgteor non-existence, determined for research
with a minimalist objective, which is to discoveeurological or physiological correlates of
religious experience [12, p. 53].

In addition, the analyses of results, the experimé¢imemselves and research projects are
ideologically oriented, which excludes the objeityivof interpretation. As a result, already in
preassumptions, in the ‘leftist’ interpretationittiais treated as the effect of electrical and cicain
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brain activity, whereas in the ‘rightist’ interpagion, the co-existence of brain activity and rnelis
experience demonstrates that the transcendentattasp faith is embedded in human nervous
system [12, p. 53].

The second group of reservations refers to methwsdsl in neurobiological studies. It
concerns, first of all, research groups, their nemdnd selection of volunteers. The latter arenofte
persons from groups selected because of occurrehapecific disorders (e.g. in research by
Ramachandran et al. [18] and Persinger et al. [15], [19]). Some analyses rely on case studies,
which precludes their application to the entire ydapon [12, p. 58]. In other studies, groups are
very small, which also makes extrapolation difftciAnother reservation concerns the lack of
possibility to repeat the performed tests on grafpsolunteers selected using different criteriat b
the same procedure (e.g. studies by Granqvist.€f9Rl It is also argued that the sensations
experienced by volunteers are influenced by theiBpalefinition of research objectives and that
the tests are often distorted, e.g. by the neeselbcontrol the religious experience during the
experiment (studies by Newberg et al. [14]).

Critics often point out that regardless of the addmssumptions and the applied empirical
methods, neurotheological studies are in fact studisualising only the brain activity during
specific states of consciousness. The causal-metitamodel or the neurocomputational model
used in neurobiological sciences is insufficient feurotheological analyses [7, pp. 120-121].
Cognitive sciences are founded on models rootdaersynthetic theory of evolution, neurobiology,
cognitive linguistics, cognitive psychology, etahich seem inadequate when applied to religious
sciences [20, p. XIl].

Another problem is the location of religious expede in the brain. According to some
researchers it is related to a specific structstad{es by Persinger [15], [16], [19], Azari [2],
Ramachandran et al. [18]). However, others arga¢ thligious experience may be linked to
activity of the entire brain (Newberg studies [14[herefore, preassumptions include the need to
identify the physical location of such experiennebrain structures, and to establish the scope of
observations, which determines the interpretatioesults.

5. Final Remarks

Neurotheology, contrary to expectations of numerscisolars, seems to be an interdisciplinary
research programme or project that should notdsed as a scientific discipline on its own. As a
research programme, it may inspire and encouragstigns and new scientific challenges. The
lack of a well-developed methodology, language assumptions hampers the interpretation of
results. Worldview determinants and context of aede also lead to excessive extrapolations. It
seems that the most adequate role for neurotheatompgpirational. It may thus be expected that
guestions and research proposals formulated byotieology proponents will contribute to better
understanding of the basics of human brain funstopnHowever, finding the neurological
correlates of faith seems as unattainable goak@laiaing the mystery of life.
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