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Abstract

From Cortex to Cosmos: The Neurobiology of Transcendence. Exploring intricate relationships between the brain, spirituality,
and altered states of consciousness, the book reveals the scientific basis of spiritual practices: meditation, prayer, and shamanic
rituals-eluting measurable changes in brain activity and structure with an impact upon emotional regulation, stress reduction,
and mental well-being. Neuroimaging studies reveal specific involvement of areas such as the prefrontal cortex, limbic system,
and insula for emotional processing, self-awareness, and interceptive experience. Changes in connectivity in networks such as
the default mode network, for example, when one is meditating or in a trance state, would highlight increased neural flexibility,
usually associated with decreased stress and even ego dissolution. Comparisons between non-pharmacological and psychedelic-
induced trance states share characteristics, including increased neural complexity. However, in terms of mechanisms, there's
a distinction - psychedelics operate rapidly to modulate connectivity and perception. Meditation may encourage gradual,
sustained changes. A holistic approach to understanding psychosocial health promotion arises from the integration of the theory
of transpersonal psychology with that of experiential learning. This underlines the neurobiological basis of spirituality and its
potential therapeutic applications in reducing anxiety, improving emotional resilience, and fostering collective well-being. This
article opens new avenues to understanding the profound interplay between brain function and transcendence. It questions the

necessary unknowns about belief, free will, and the real essence of spiritual experiences.
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Abbreviations Introduction

DMN: Default Mode Network; BDNF: Brain-Derived Spirituality is a vital aspect of human life that transcends
Neurotrophic Factor; PCC: Posterior Cingulate Cortex; religious practice, which usually overflows into a sense
5D-ASC: 5-Dimensional Altered States of Consciousness; of greater meaning and life purpose. Spirituality plays an
MEQ: Mystical Experience Questionnaire. important role in mental well-being because it affects the
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coping mechanism by overcoming stress and reducing
depression and other forms of mental distress. There are
certain spiritual practices, such as meditation, prayer, or
mindfulness that seem to make measurable changes in the
brain. Studies using neuroimaging technologies have shown
changes in activity and structure related to these practices.
For example, areas involved with the regulation of emotion,
empathy, and self-awareness are activated during exercises
in spirituality. Specific research, such as increased activity in
the prefrontal cortex and the limbic system plays a vital role
in emotional processing and social behavior [1].

The transpersonal approach deals with the spiritual and
transcendental facets of human experience, while the
experiential approach makes a lot of learning through
direct experience. Exercises provided under the rubric of
transpersonal exercises, which include yoga, meditation,
and modes of experiential learning such as storytelling,
rituals, and metaphors, provide specifics of how such
approaches lead to the healing of affected communities. Such
an integrated framework bringing together transpersonal
psychology and experiential learning might thereby elucidate
further on how these domains would complement each other
in developing psychosocial health is of utmost importance to
psychotherapy [2].

Synapses to the Sublime

Interestingly, though not surprisingly, there is a fair amount
of evidence pointing to increased gray matter density in
regions of the brain associated with emotion regulation,
self-relevant  processing, and perspective-taking-the
prefrontal cortex and hippocampus are obvious instances.
Meditation has indeed been shown to influence functional
connectivity within networks in the brain, with strong
results for connectivity between the default mode network
and other cognitive control networks. Altered connectivity
across regions, such as the default mode network (DMN)
and modification of activity levels in the frontal and parietal
lobes are commonly reported changes. It is thought that
these alterations facilitate the internal focus and flow state
characteristic of trance. Understanding the brain correlates
is important for making clear how trance states modulate
consciousness and behavior [3].

Only one common characteristic, in this case, was increased
global signal diversity, a measure of brain complexity,
suggesting increased neural flexibility during these states
[4]. The report of significantly reduced activity within the
default mode network was correlated with ego dissolution,
that is, a diminished sense of self-boundaries [4].
Mindfulness and meditation practices are known to affect
the balance of key neurotransmitters: increases in GABA,
serotonin, and brain-derived neurotrophic factor (BDNF)

are involved in mood regulation and neuroplasticity [5].
Connected to higher cognitive functions such as attention
and self-regulation, increased activity here may reflect
enhanced control over emotional and cognitive processes
during meditation. The insula is also implicated in aspects
of interceptive awareness and emotional experience. The
results presented indicate increases in activity across much
of the insula, implying that this capacity may be enhanced
by meditation. Posterior Cingulate Cortex (PCC) is involved
in self-referential processing and mind-wandering, the
PCC showed varied activation patterns, reflecting the dual
aspects of focus and awareness during meditative states. The
meta-analysis indicates reduced activity in the amygdala, a
region associated with the processing of stress and emotion,
suggesting that meditation may aid in the reduction of
anxiety and reactivity to stress [6].

Meditation has revealed alterations that seem to be long-
lasting over time in attentional networks and increased
connectivity between areas engaged with the experience of
awareness and regulation, especially in long-term meditators
[4]. Structural brain changes have been associated with
regular spiritual practice, such as a higher density of gray
matter in regions associated with attention, self-regulation,
and emotional processing. Mindfulness meditation increases
connectivity in neural circuits that deal with self-awareness
and stress. Spiritual practices reduce stress and anxiety,
manage emotions better, and contribute to good mental
health. Intensive meditation practices have cardiovascular
benefits because they lower blood pressure and decrease the
risks of heart disease because of the stress-reducing effect.
Possibly due to societal stress-reducing effects, meditation
techniques like the Transcendental Meditation Sidhi program
are postulated to lower societal violence and contribute to
collective well-being [7]. Various meditations practices-
distinguished by mindfulness, focused attention, and
automatic self-transcending-are related to different patterns
of brain activity. Focused attention practices-including Zen
meditation-virtually always show increased gamma EEG
activity, suggesting effortful cognitive engagement. Open
monitoring techniques-including mindfulness-exhibit theta
and alpha activity indicative of relaxed internal awareness.
Practices such as Transcendental Meditation, which
encourages automatic self-transcendence, are associated
with alpha activity in the frontal cortex and activation of
the default mode network, which promotes a state of restful
alertness [7].

Prayer, often a communicative practice, is distinct from
meditation in being aimed outward (for example, to seek
guidance or give thanks). It activates brain regions that
supportlanguage and emotion, like the prefrontal cortex and
limbic system [8]. Among the strongest candidate activity
was found in serotonergic pathways (5-HT2A receptors).
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Psychedelic states uniquely presented a hyperconnectivity
between sensory cortices and higher-level brain regions,
reflecting vivid experiences in percepts of these states.
Neural patterns associated with mystical experiences, such
as unity and transcendence, were identified, with markers to
distinguish between psychedelics and non-pharmacological
approaches, like meditation. The study showed the difference
in these states. Psychedelic effects are immediate and intense
but transitory, whereas meditation gives rise to slow and
continuous changes of activity in the brain [4]. In general,
psychedelics decrease connectivity within the default mode
network or DMN, which is a brain network associated with
self-referential thoughts and internal mental activity. For
instance, LSD and psilocybin decrease connectivity within
regions of the DMN including the posterior cingulate cortex
along with the medial prefrontal cortex. This decline is often
followed by experiences of ego dissolution and changes in
perception. On the other hand, psychedelics such as DMT
increase connectivity between the DMN and other networks
such as the SN that includes regions such as the amygdala
are often implicated in emotional or threat processing.
Psychedelics induce profound alterations in subjective
experience. These include changes in mood, cognition, and
sensory perception. Common effects include profound
emotional experiences, feelings of unity, and perceptions
of altered reality. The latter are rated on scales such as the
5-Dimensional Altered States of Consciousness (5D-ASC) and
the Mystical Experience Questionnaire (MEQ). Individuals
who consume psychedelics report high levels of openness
and positive emotions; some effects, “mystical” or “ego-
dissolution” effects, in particular, seem to be correlated with
more favorable clinical outcomes, especially in disorders like
treatment-resistant depression [9].

Studies have shown that subjective spirituality and spiritual
and religious experiences are related to certain aspects of
the brain, including parts of the prefrontal cortex, and in the
lobes of the temporal area. For instance, more activity in the
parietal lobes correlates with feelings of communality with
God or the cosmos. However, this says nothing that these
experiences must be an illusion; it simply indicates how
these occurrences in the brain explain these great events.
As such, neurotheology predicts that this sheer function of
the emotional and cognitive systems of the brain determines
the final makeup of religious experience. When cognitive
frameworks like belief or cultural narratives combine with
emotions like awe and fear, they determine this subjective
reality of encountering the divine. Some researchers consider
religious experiences as purely neurologic phenomena.
Others argue that these experiences could represent genuine
interactions with a transcendent reality. Brain imaging may
identify activity patterns but will never be able to capture the
essence of such personal and intimate, private experiences
with the divine [10].

Neurotheological explanations enlighten the science behind
how religious practices, such as prayer or meditation may
affect mental health. It generally activates the neural circuits
associated with stress reduction, emotional regulation,
and a sense of purpose associated with well-being. These
implications concern free will, the nature of belief, and the
relationship between spiritual experience and brain function.
These conclusions appear to contradict previous deeply held
views of spirituality, yet open new avenues for examining
how the mind affects perception of reality [11].

Trance-Parent Evidence: A Study to See Through

In the experimental design, 24 practitioners of shamanism
and 24 healthy controls underwent EEG recording under
three different conditions: resting state, shamanic drumming,
and classical music listening. These participants were also
assessed on altered states of consciousness under these
conditions. Changes in absolute power, connectivity, signal
diversity, and brain criticality in the EEG data gathered during
these conditions were then associated with the measures of
altered states experienced [12].

Significant differences in brain activity were found between
practitioners and control subjects; she reported changes in
visual experience. They reported increases in gamma power
during drumming, which is positively correlated with visual
changes [13-15]. They suggest that the conscious state
evoked by shamanic practices is associated with unique
neural correlates. The authors suggested decreases in low
alpha connectivity and increases in low beta connectivity
among practitioners when drumming and while playing
classical music. This novel connectivity profile was
associated with profound changes in consciousness and with
a more highly connected brain state better adapted for the
shamanic experience. There was also neural signal diversity
in the gamma band that decreased during drumming, and
the reduction correlated inversely with self-report measures
of insightfulness [16]. In both groups, low and high beta and
gamma, brain criticality was also enhanced in the activity of
drumming and thus relative to the rich imagery and visual
changes.

The results were compared to findings from other studies
that looked at psychedelic states of consciousness.
In essence, the findings indicate shared phenomenal
characteristics between psychedelic-induced and shamanic
states of trance but the distinctive brain activities recorded
reveal key differences such as these altered states [17,18]. In
effect, both states of consciousness are altered but through
different neural mechanisms, providing clues into the larger
context of consciousness alteration. The study contributes
to the understanding of how non-pharmacological means,
such as shamanistic practice, alter consciousness and opens
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up avenues for further exploration into potential therapeutic
applicability. In addition, through its establishment of a
neurobiological framework for shamanic practice, the work
opens discussions regarding the relationship between
culture, spirituality, and neuroscience and points to increased
calls for integrating these fields in future research. The
research finally benefits by understanding changing states of
consciousness in different cultural societies and it also clears
the perspective on how especially humans do it, and how it
is perceived [19].

Conclusion

Thus, neurobiological exploration of transcendence leads
to a spectacular confluence between the brain, spirituality,
and consciousness. Scientific proof also demonstrates that
spiritual practices, which include meditation and prayer, as
well as shamanic rituals, can create measurable differences
in both the activity and structure of the brain. Research about
altered states of consciousness shows that the alterations of
neural networks concerned with self-awareness, emotional
regulation, and appraisal of stress afford beneficial long-term
health outcomes, such as decreases in anxiety and enhanced
resilience of emotional responses. Thus, integrating
transpersonal psychology with experiential learning offers
a holistic framework for comprehending how such practices
can promote psychosocial well-being.

Non-pharmacological and psychedelic-induced trance
states have been compared with each other so that the
commonalities as well as their differences become evident,
demonstrating how particular neural mechanisms constitute
those deep experiences. This collection of studies therefore
advances our knowledge of the contribution of the brain
in those experiences beyond its usual normalcy and opens
up new avenues for therapy, especially for handling mental
health afflictions. Neutrally exploring the interrelationship
between neural circuits of the brain and spiritual experiences
poses profound questions about belief, free will, and the
nature of spiritual encounters. The findings posit that the
human capacity for transcendent experience does not
sharply appear as the product of cultural or religious context
but is intricately tied with the neurobiological functioning of
the brain. This research hence opens doors to new insights
into how spirituality can shape both individual and collective
well-being.

References

1. Koch C, Massimini M, Boly M, Tononi G (2016) Neural
correlates of consciousness: progress and problems.
Nature Reviews Neuroscience 17(5): 307-321.

2. Arai T, Niyonzima ]B (2019) Learning Together to

10.

11.

12.

13.

14.

Heal: Toward an Integrated Practice of Transpersonal
Psychology, Experiential Learning, and Neuroscience for
Collective Healing. Peace and Conflict Studies 26(2): 4.

Gosseries O, Marie N, Lafon Y, Bicego A, Gregoire C, et
al. (2024) Exploration of trance states: phenomenology,
brain correlates, and clinical applications. Current
Opinion in Behavioral Sciences 58: 101400.

Lancaster BL (2013) Neuroscience and the Transpersonal
Fundamentals: On Explanatory and Methodological
Pluralism. The Wiley-Blackwell ~Handbook of
Transpersonal Psychology.

Calderone A, Latella D, Impellizzeri F, Pasquale P,
Quartarone A, et al. (2024) Neurobiological Changes
Induced by Mindfulness and Meditation: A Systematic
Review. Biomedicines 12(11): 2613.

Fox KCR, Dixon ML, Nijeboer S, Girn M, Floman ]L, et
al. (2016) Functional neuroanatomy of meditation: A
review and meta-analysis of 78 functional neuroimaging
investigations. Neuroscience & Biobehavioral Reviews
65: 208-228.

MacDonald DA, Friedman HL (2012) Transpersonal
Psychology, Parapsychology, and Neurobiology:
Clarifying their Relations. International Journal of
Transpersonal Studies 31(1): 49-60.

Guendelman S, Medeiros S, Rampes H (2017)
Mindfulness and Emotion Regulation: Insights from
Neurobiological, Psychological, and Clinical Studies.
Frontiers in Psychology 8: 220.

Moujaes F Rieser NM, Phillips C, de Matos NMP,
Brugger M, et al. (2024) Comparing Neural Correlates
of Consciousness: From Psychedelics to Hypnosis and
Meditation. Biological Psychiatry 9(5): 533-543.

Huels ER, Kim H, Lee UC, Bel-Bahar T, Colmenero AV, et
al. (2021) Neural Correlates of the Shamanic State of
Consciousness. Frontiers in Human Neuroscience 15:
610466.

Mohandas E (2008) Neurobiology of Spirituality. Mens
Sana Monogr 6(1): 63-80.

Newberg A (2023) Neurotheology: Making Sense of the
Brain and Religious Experiences. BioLogos.

Newberg AB (2014) The neuroscientific study of spiritual
practices. Frontiers in Psychology 5: 66540.

Rodriguez MC (2024) Opening the heart: exploring
the interpersonal neurobiology of spiritual practices
suitable for public education. Journal for the Study of

https://academicstrive.com/ANPL/

https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/ANPL/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/
https://www.nature.com/articles/nrn.2016.22
https://www.nature.com/articles/nrn.2016.22
https://www.nature.com/articles/nrn.2016.22
https://nsuworks.nova.edu/pcs/vol26/iss2/4/
https://nsuworks.nova.edu/pcs/vol26/iss2/4/
https://nsuworks.nova.edu/pcs/vol26/iss2/4/
https://nsuworks.nova.edu/pcs/vol26/iss2/4/
https://www.sciencedirect.com/science/article/pii/S2352154624000512?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352154624000512?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352154624000512?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352154624000512?via%3Dihub
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118591277.ch12
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118591277.ch12
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118591277.ch12
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118591277.ch12
https://www.mdpi.com/2227-9059/12/11/2613
https://www.mdpi.com/2227-9059/12/11/2613
https://www.mdpi.com/2227-9059/12/11/2613
https://www.mdpi.com/2227-9059/12/11/2613
https://www.sciencedirect.com/science/article/abs/pii/S0149763415302244?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0149763415302244?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0149763415302244?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0149763415302244?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0149763415302244?via%3Dihub
https://digitalcommons.ciis.edu/cgi/viewcontent.cgi?article=1093&context=ijts-transpersonalstudies
https://digitalcommons.ciis.edu/cgi/viewcontent.cgi?article=1093&context=ijts-transpersonalstudies
https://digitalcommons.ciis.edu/cgi/viewcontent.cgi?article=1093&context=ijts-transpersonalstudies
https://digitalcommons.ciis.edu/cgi/viewcontent.cgi?article=1093&context=ijts-transpersonalstudies
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00220/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00220/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00220/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2017.00220/full
https://www.sciencedirect.com/science/article/pii/S245190222300174X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S245190222300174X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S245190222300174X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S245190222300174X?via%3Dihub
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2021.610466/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2021.610466/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2021.610466/full
https://www.frontiersin.org/journals/human-neuroscience/articles/10.3389/fnhum.2021.610466/full
https://pmc.ncbi.nlm.nih.gov/articles/PMC3190564/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3190564/
https://biologos.org/articles/neurotheology-making-sense-of-the-brain-and-religious-experiences
https://biologos.org/articles/neurotheology-making-sense-of-the-brain-and-religious-experiences
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2014.00215/full
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2014.00215/full
https://www.tandfonline.com/doi/full/10.1080/20440243.2024.2308926
https://www.tandfonline.com/doi/full/10.1080/20440243.2024.2308926
https://www.tandfonline.com/doi/full/10.1080/20440243.2024.2308926

“ Acta Neurophysiologica

Spirituality 14(1): 61-74. Phenomena. International Journal of Transpersonal

Studies 39(1): 17.
15. Rosenthal DM (2008) Consciousness and its function.

Neuropsychologia 46(3): 829-840. 18. Yu Z, Burback L, Winkler O, Xu L, Dennett L, et al. (2024)
Alterations in brain network connectivity and subjective
16. Scott JR (2020) Transpersonal psychology and fractal experience induced by psychedelics: a scoping review.
evolution. In: Marks-Tarlow T, Shapiro Y, et al. (Eds.), Front Psychiatry 15: 1386321.
A Fractal Epistemology for a Scientific Psychology,
Cambridge Scholars Publishing, pp: 104-143. 19. Council on Recovery (2024) How Does Spirituality

Change the Brain?.
17. Yakov S (2020) Toward a Science of Transpersonal

https://academicstrive.com/ANPL/ https://academicstrive.com/submit-manuscript.php


https://academicstrive.com/ANPL/
https://academicstrive.com/submit-manuscript.php
https://academicstrive.com/
https://www.tandfonline.com/doi/full/10.1080/20440243.2024.2308926
https://www.sciencedirect.com/science/article/abs/pii/S0028393207003867?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0028393207003867?via%3Dihub
https://psycnet.apa.org/record/2020-05018-004
https://psycnet.apa.org/record/2020-05018-004
https://psycnet.apa.org/record/2020-05018-004
https://psycnet.apa.org/record/2020-05018-004
https://digitalcommons.ciis.edu/ijts-transpersonalstudies/vol39/iss1/17/
https://digitalcommons.ciis.edu/ijts-transpersonalstudies/vol39/iss1/17/
https://digitalcommons.ciis.edu/ijts-transpersonalstudies/vol39/iss1/17/
https://pubmed.ncbi.nlm.nih.gov/38807690/
https://pubmed.ncbi.nlm.nih.gov/38807690/
https://pubmed.ncbi.nlm.nih.gov/38807690/
https://pubmed.ncbi.nlm.nih.gov/38807690/
https://www.councilonrecovery.org/how-does-spirituality-change-the-brain/
https://www.councilonrecovery.org/how-does-spirituality-change-the-brain/

	_GoBack
	Abstract
	Abbreviations
	Introduction
	Synapses to the Sublime
	Trance-Parent Evidence: A Study to See Through

	Conclusion
	References


