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ABSTRACT: Despite their different etiologies, three types of spiritually trans-
formative experiences (STEs)—near-death experiences, psilocybin experiences,
and meditative experiences of cosmic consciousness—appear to have attributes
that are common to a broad range of mystical experiences, including an experi-
ence of expanded awareness. In addition, all three appear to be associated with
profound and lasting transformations in the lives of experiencers. Finally, these
three experiences appear to share some common neural correlates. In this arti-
cle, we discuss similarities in case studies of these STEs, in data from controlled
clinical research studies on their transformative effects, as well as from neuro-
physiological data correlated with the occurrence of the STEs themselves. In all
three STEs, research shows a reduction in neural activity in the major centers
of the brain, including the Default Mode Network, the foundation of egoic stories
involving the narrative related to oneself and the world in which one lives. It is
proposed that during these STEs, reduced neural activity in areas of the brain
that normally act as a filter or reducing valve mechanism opens the capacity
to expanded awareness, which is associated with lasting transformation in the
lives of experiencers.
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Mystical experiences have been a topic of discussions of spirituality
and transformation throughout human history (Stace, 1960; Wulff,
2014). The study of these experiences became part of modern psycho-
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logical investigation with the onset of research by a number of psy-
chologists, including William James in the late 1800s and early 1900s
(James, 1958; Myers, 1903). The extent to which mystical experiences
have been studied may be partly due to their association with sud-
den, significant, and enduring changes in the lives of the people who
had them. In other words, these experiences have been described as
transformative.

Mystical experiences are defined by their common phenomenol-
ogy and may be considered a subtype of the more general category
of spiritually transformative experiences (STEs; Kason, 1994, 2019),
defined by their transformative effects. Researchers have used two ap-
proaches to study STEs. In the first approach they focused on the STE
itself, looking for a common core of phenomenological features that
typify mystical experiences. In the second approach they focused on
characterizing the transformation triggered by an STE. Despite the
interest in studying these experiences, by their very nature they can
be elusive and unpredictable, and thus only a few researchers have at-
tempted to elucidate them through carefully controlled studies (Bar-
rett & Griffiths, 2018; Hood, 2009; Kelly et al., 2007).

Cumulative research on the phenomenology, aftereffects, and
neural correlates of experiences that have mystical components has
presented an opportunity for comparison of the experiences and for
speculation about a possible single neural process underlying them
all. In this article we will discuss research on three types of STE with
mystical components, including data on both their core attributes and
resultant transformation. We will explore the extent to which content
and aftereffects of the three STEs reflect the content and aftereffects
of mystical experiences. We will then compare research results on the
neural correlates of the three STEs and, finding striking similarity,
will present a theory about a single common neural process underly-
ing all three.

Relationships Between Three STEs
with Mystical Components

In this section, we begin with a classical definition and description
of the characteristics of mystical experiences. We then discuss three
types of STE: near-death experiences (NDEs), transcendent medita-
tion experiences, and psilocybin experiences. For each of these three
STEs, we begin with one or two case studies, each presenting a narra-
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tive of an individual exemplar of this type and our consideration of the
extent to which it contained the attributes of mystical experience, in-
dicated by bold type within the narrative. Following each case study,
we present research data examining the transformational effects of
the STE.

Mystical experience has been defined as a state of consciousness in
which the person perceives a sense of unity—becoming one with all that
exists (Watts, 1970). Walter Stace (1960) proposed seven core qualities
common to all mystical experiences. He proposed that the variations
in the accounts of mystical experiences in the writings of mystics of
different backgrounds were due not to a difference in the core experi-
ence but, instead, to a difference in the cultural frame through which
the mystics perceived those experiences (Barrett & Griffiths, 2018;
Stace, 1960). These core attributes include: (a) unity, (b) sacredness,
(¢) a noetic quality—insights into depths of truth unplumbed by the
human intellect, (d) a deeply felt positive mood, (e) ineffability—no
adequate way to express the subjective experience fully or accurately,
(f) paradoxicality—including mutually exclusive states or concepts,
and (g) a transcendence of time and space (Barrett & Griffiths, 2017
Stace, 1960). It is important to note that the term mystical experience
is not limited to a religious context but has been described outside
the framework of any religious tradition by many persons undergo-
ing an NDE, other STE, or psilocybin-induced experience (Barrett &
Griffiths, 2018; Hood et al., 1990).

Near-Death Experience: Case Study and Research

The following case study recounts the NDE of a medical practitioner,
Bettina Peyton, described predominantly in her own words. Peyton
was a materialist physician until she had an NDE during a high-risk
cesarean section in the birth of her child. Partway through her pro-
cedure, while anesthetized, she heard her anesthesiologist’s alarmed
voice: “Her blood pressure is too low!” Peyton reported that his voice
snapped her awake and that she became hyperaware (Woollacott,
2015). She wrote:

In the next instant, a strange stillness spread inside my chest, a hol-
low feeling. Something was missing—my heart beat. My heart had
stopped. At the same time, my vision opened, and I discovered that
I could see into the room. How amazing! The eyelids on my physical
eyes had been taped shut to protect the corneas, yet by some other
mechanism I could see perfectly clearly. (Woollacott, 2015, p. 109)
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Peyton watched her anesthesiologist slam his fist into a large red
button on the wall, calling a cardiac arrest code that would result in
the arrival of the hospital resuscitation team. Then her experience
shifted with her perception of impending death. She said:

I see in my inner vision a vast darkness expanding behind me, at the
backmost boundary of my mind . . . My awareness reaches the edge of
the precipice and I lean backwards, arching over the chasm of dark-
ness below. Very naturally, I let myself fall, gliding downward in a
graceful backward arc into the unknown . .. I feel expanded, totally
free . .. Empty space surrounds me . . . this space is absolutely empty.
There is a sense of being suspended within a silent and dark void
... Consciousness is fully intact . . . totally free, perfectly calm . . .
Laced within the darkness, are innumerable particles of shim-
mering light . .., I soar with joy ... Resting, in a state of wonder,
enveloped by the shimmering light. The silence is deep ... com-
forting ... I sense a pervasive presence within the light. The light
is conscious . . . intelligent, full of goodness. This shimmering void
is full of pure awareness ... all knowledge ... all time ... all
space . .. I feel one with the void . . . one with it all. Awestruck,
ecstatic, serene . . . All is perfect. (Woollacott, 2015, p. 110)

Then Peyton heard the words: “You must live!” A transcendent
voice penetrated her peace, not in words, but in a quiet thunder. In
the next instant, there was a tremendous rushing sound, accompanied
by a sudden sensation of rapid swirling, and she was spinning down-
ward in a contracting spiral. During the next minutes, she watched as
the team successfully re-established her heartbeat, and Peyton knew
in that moment that she would live. A few moments later, the nurse
leaned over and whispered into Peyton’s ear that her baby had lived;
she had a healthy daughter.

When Peyton later regained consciousness, she was in the critical
care unit; she couldn’t talk, as she had a tube in her trachea, so she
raised her hand to keep people from speaking and gestured to be given
something for writing. Before anyone on the team could speak, Peyton
wrote on a napkin, “I know I have a baby girl. I know my uterus is out.
I know my heart stopped” (Woollacott, 2015, p. 113).

Peyton’s experience included all seven of Stace’s core attributes,
specifically: (a) the sense of unity—She felt one with the void, one with
all; (b) sacredness and (c) noetic quality—a state of wonder, enveloped
by the shimmering light; (d) deeply felt positive mood—awestruck, ec-
static, serene; (e) ineffability—suspended within this silent and dark
void; (f) paradoxicality—shimmering void full of pure awareness; and
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() the transcendence of time and space—all knowledge . . . all time . ..
all space).

In addition, her NDE resulted in a transformation characterized by
a new understanding of the nature of consciousness and the intercon-
nectedness of all beings and all reality. After her experience she began
to study meditation, a practice that helped her recapture the transcen-
dent state that characterized her NDE, and she shifted her medical
career to hospice care, where she could help people in this life transi-
tion, as she perceived that end-of-life and NDEs have a common core.

Several researchers have published peer-reviewed articles describ-
ing studies of the mystical qualities and aftereffects of NDEs. An ex-
ample is that of Janet Schwaninger and her colleagues at Washing-
ton University Medical Center in St. Louis, who examined mystical
features of, and transformations after, experiences during cardiac
arrest (Schwaninger et al., 2002). Of 174 patients who experienced
cardiac arrest in this controlled prospective clinical study, 30 sur-
vived and were available to be interviewed. Of these, 11 reported an
NDE (NDErs), and 19 reported no memory of an NDE (non-NDErs).
Regarding mystical features of NDEs, Schwaninger and colleagues
reported several, including a sense of cosmic unity (45%), a deeply
felt positive mood (peace; 100%), ineffability (100%), and a sense of
infinite space (9%). Regarding subsequent transformation, at 6-month
follow-up, 8 NDErs and 10 nonNDErs completed Kenneth Ring’s (1984)
42-item Life Changes Questionnaire to assess self-perceived changes
following survival of cardiac arrest. Each participant was asked to
rate life changes on a scale from 1 (strongly increased) to 5 (strongly
decreased). For all 42 items, NDErs reported a greater increase in the
phenomenon than did nonNDErs, and in 26 of those cases, the differ-
ence was statistically significant (p < .05). Table 1 shows selected sta-
tistically significant items—nine that we considered to be related to
possible transformation in participants’ interest in spirituality, sense
of the sacredness of life, and sense of the value of self, others, and the
planet.

Schwaninger et al.’s (2002) study was one among all peer-reviewed
studies published through 2005 that Zingrone and Alvarado (2009)
included in their critical review. They found the characteristics of mys-
tical experiences to be common among NDE narratives. In a similar
review of research on NDE aftereffects, Noyes et al. (2009) found long-
lasting transformation to be typical, including an enhanced sense of
unity awareness and of love and joy. Subsequent peer-reviewed stud-
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Table 1 Life Changes After NDEs
NDErs NonNDErs Significant Differ-

Item (n=238) (n=10) ence (p value)
Desire to Help Others 1.5 2.5 .027
Appreciation of Nature 1.5 2.4 .015
Feelings of Self-Worth 1.6 3.0 .009
Concern with Spiritual Matters 1.6 2.5 .030
Ability to Express Love for Others 1.4 2.5 .006
Insight into Problems of Others 1.6 2.6 .025
Understanding of Others 1.5 2.7 .005
Sense of Sacredness of Life 1.4 2.8 .001
Inner Sense of God’s presence 1.3 2.7 .001

Note. Adapted from Table I1I, Schwaninger et al., 2002.

ies have added to this evidence (Greyson & Khanna, 2014; Khanna &
Greyson, 2014a, 2014b; Tassell-Matamua & Steadman, 2017), strength-
ening the conclusion that the mystical experience and subsequent life
transformation in Peyton’s account was not an isolated case but, rather,
was representative of many persons who have had NDEs.

Meditation: Case Study and Research

The following case study is the experience of Allen Smith, an MD, who
worked as a researcher in anesthesiology before his mystical experi-
ence, which happened when he was 38 years old (https://www.aaps
global.com/1999/03/07/4-my-experience-of-cosmic-consciousness/).
Before the experience he was an academic researcher, scientist, and
materialist. He said, “I was not interested in nor was I searching for
any sort of transcendent or supernatural experience. I had no idea of
what a mystical experience was.” His mystical and meditative event
occurred unexpectedly while he was alone one evening at his home
in Oakland, California, and was watching a particularly beautiful
sunset.
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He was sitting in an easy chair placed next to floor-to-ceiling win-
dows that faced northwest. The experience began with some mild tin-
gling at the base of the spine. He then noticed that the level of light
in the room as well as that of the sky outside seemed to be increasing
slowly. The light seemed to be coming from everywhere, not only from
the waning sun. In fact, the sun itself did not give off a strong glare.
He said, “Along with the light came an alteration in mood. I began to
feel very good, then still better, then elated.”

While this was happening, the passage of time seemed to become
slower and slower. Eventually, the sense of time passing stopped
entirely. Only the present moment existed. He entered an ec-
static state. He said:

The white light around me merged with the reddish light of the sun-
set to become one all enveloping, intense undifferentiated light field.
I merged with the light and everything became one unified
whole. There was no separation between myself and the rest of the
universe. To say that subject merged with object might be almost
adequate as a description of the entrance into Cosmic Consciousness.
All words or discursive thinking stopped. There was just a time-
less, unitary state of being. Immediately following return to usual
consciousness, I cried uncontrollably for about a half hour. I cried both
for joy and for sadness, because I knew that my life would never be
the same.

This experience had a major impact on the course of Smith’s life. He
had received a national prize for his research and had a grant funded
for five years, but any interest he had in becoming a famous academi-
cian evaporated. He said, “My research seemed more like an interest-
ing puzzle than work of immense importance to the world.” He left
his secure and successful university faculty position and supported
himself as a part-time freelance clinician; after earning a degree in
Consciousness Studies and Theology, he worked in medical ethics. He
said, “I needed time to explore spirituality and to integrate the cosmic
consciousness experience into my life.”

Smith’s mystical experience included all seven of Stace’s (1960) core
attributes, specifically: (a) the sense of unity—everything became one
unified whole), (b) sacredness and (c) noetic quality—he merged with
the light, (d) deeply felt positive mood—he entered an ecstatic state, (e)
ineffability—words or discursive thinking stopped, (f) paradoxicality
—he merged with the light, and (g) the transcendence of time and
space—sense of time passing stopped entirely; only the present mo-
ment existed. In addition, his STE resulted in a transformation char-
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acterized by a new understanding of the nature of consciousness—a
shift in worldview so powerful that he left his academic career in order
to explore spirituality.

The second case study recounts the transcendent meditation ex-
perience of one of the authors, Marjorie Woollacott. During my PhD
program I was trained as a materialist neuroscientist and, when I
was 30 years old, had just accepted a professorship at a university in
Virginia. That summer I had an experience in meditation that opened
the door to an awareness of a dimension of reality I had never be-
fore encountered (Woollacott, 2015). My sister had invited me to a
meditation retreat by an Indian meditation master. I was skeptical,
but I decided to attend. The first morning of the retreat, participants
were told that during the meditation session the swami would walk
around the room and initiate each person there. This was described
as a spiritual awakening. My scientific mind-set made me skeptical
(Woollacott, 2015).

When the swami came to me, I felt his thumb and fingers right be-
tween my eyes and on the bridge of my nose. I said,

It was as if a tiny lightning bolt leapt from his fingers to a point
between my eyes and down to the center of my chest, to my
heart. Not the physical heart but parallel to the physical heart and
more like a heart than my physical heart had ever been. I felt the
energy from my heart radiate outward and fill my whole being
and beyond. I experienced pure love pouring through me. I
felt a connection with other living things that I had never felt
before. My mind was still, and there was a new sense of whole-
ness, of integrity inside, which words cannot describe. Words
went through my mind: I'm home, I'm home! My heart is my home.
(Woollacott, 2015)

My experience, a spiritual awakening, contained many of the core
attributes of a mystical experience including, (a) the sense of unity—I
had an unprecedented feeling of connection with other living things,
(b) sacredness—energy from my heart radiated and fill me whole be-
ing and beyond, (c) noetic quality—a new sense of wholeness, of integ-
rity inside, (d) deeply felt positive mood—I experienced pure love pour-
ing through me, (e) ineffability—inability to find words to describe my
new sense of wholeness, of integrity, and (f) paradoxicality—as if a
tiny lightning bolt leapt from his fingers to a point between my eyes
and down to the center of my chest, to my heart.

What was most astonishing to me was the transformation that oc-
curred after this spiritual experience. I said:
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Without any effort I made a surprising shift in my routine, beginning
the morning after I returned. I got up at 5 a.m., spontaneously and
meditated. It happened day after day, and is still present in my life.
I did this with the awareness that just beneath my thoughts was a
quiet ecstasy. Though it took me many years to truly integrate that
mystical experience into my career, there were immediate effects on
my life, including a sense of peace and well being, a loss of fear of
death, and a sense of joy and love that was deeper than I had previ-

ously known. (Woollacott, 2015)

11

As was true for NDEs, much anecdotal evidence illustrates the mys-

tical aspects of transformative meditation experiences. This evidence
is bolstered by results of controlled research studies on meditation.

For example, Barbara Fredrickson and colleagues at the University
of North Carolina examined changes in positive emotions associated
with meditation. In this randomized, controlled study, 100 employees

of a software corporation were trained in meditation over 7 weeks. Re-

sults, shown in Figure 1, indicated that, compared to a no-treatment

control group, the meditation group showed a steady increase in posi-

tive emotions over the course of the training, including amusement,

awe, contentment, gratitude, hope, interest, joy, love, and pride (Fred-

rickson et al., 2008).

Figure 1 Increases in Positive Emotions During the Course of Meditation

Training
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Note. Adapted from Fredrickson et al., 2008, Figure 2, p. 27.
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In addition, these positive emotions were linked to increases in a
variety of personal resources, including self-acceptance and positive
relations with others, resulting in a stronger sense of life satisfaction.
Other studies have also shown that meditation increases compassion
and the desire to help others who are suffering (Condon et al., 2013;
Luberto et al., 2018; Ricard et al., 2014).

The data from anecdotes and research on both NDEs and medi-
tation indicate that both phenomena have a transformative effect on
many traits, including love and joy, as well a sense of increased con-
nection with the rest of humanity. In the next section we address the
last STE category: mystical experiences induced by the ingestion of
psilocybin.

Psilocybin: Case Study and Research

The following case study is the experience of a man who participated
in a study by Roland Griffiths, at Johns Hopkins University Medical
Center (Barrett & Griffiths, 2018). The research participant said:

In my mind’s eye, I felt myself instinctively taking on the posture
of prayer in my head. I was on my knees, hands clasped in front of
me and I bowed to this force. I wasn’t scared or threatened in any
way. It was more about reverence. I was showing my respect. I was
humbled and honored to be in this presence. This presence was a feel-
ing, not something I saw or heard. I only felt it, but it felt more real
than any reality I have experienced. And it was a familiar place
too. One I had felt before. It was when I surrendered to this, that I felt
like I let go. I was gone . . . or I should say this earthly part of me was.
It was still on the couch in some sort of suspended animation await-
ing my return. I was in the void. This void had a strange and
indescribable quality to it in that there was nothing to it but this
feeling of unconditional and undying Love. It felt like my soul
was basking in the feeling of this space. I have no idea how long this
lasted. Time and space did not exist there . .. it was all different
manifestations of this Love feeling I found myself wrapped in. (Bar-
rett & Griffith, 2018, p. 397)

This man’s narration of his experience suggests that it created a
new connection with spirituality and a sense that this experience was
more real than anything he had experienced before. There was a sense
that the earthly part of him was gone and that he was much more
than this earthly existence. He experienced a sense of unity and in-
terconnectedness with all of life, with everything. Where he found
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himself in the experience, time and space did not exist; all that existed
were a sense of unconditional and undying love.

This participant’s mystical experience also included all seven of
Stace’s (1960) core attributes, specifically: (a) the sense of unity—he
was in the void, (b) sacredness and (c) noetic quality—he bowed to this
force, (d) deeply felt positive mood—feeling of unconditional and un-
dying Love, (e) ineffability—had a strange and indescribable quality,
(f) paradoxicality—felt more real than any reality he had previously
experienced, and (g) transcendence of time and space—time and space
did not exist there.

In addition to these data from a case study of one person’s mysti-
cal experience under psilocybin, researchers conducting randomized
controlled trials to examine the long-term effects of a single psilocy-
bin dose have also observed transformation among participants. For
example, Stephen Ross and colleagues from NYU Medical center per-
formed a randomized controlled trial with terminal cancer patients
to determine if psilocybin would reduce the depression and anxiety
that patients experienced as a result of their cancer diagnosis and the
prospect that their lives would end soon (Ross et al., 2016). This was a
cross-over study: In the first session, participants received either psi-
locybin or a placebo, niacin, used as the control; then, about 7 weeks
after session 1, the crossover session occurred, when participants in
the control group received the psilocybin. At two weeks after the first
dose, and again at 26 weeks after the second dose, participants from
both groups completed the Persisting Effects Questionnaire to assess
lasting effects of the drug trial with regard to four variables that are
comparable to the aftereffects of mystical features we have previously
discussed. Higher scores indicated a greater self-reported presence of
the variable. The first-dose-niacin scores were compared to each of the
other three sets of scores. Table 2 shows the results.

In addition to participants’ reported positive changes from, and
top rating of, the psilocybin experience, the authors stated that at 6.5
months post ingestion, 60—80% of the psilocybin groups continued to
show reduced anxiety and depression. They concluded,

This pharmacological finding is novel in psychiatry in terms of a
single dose of medication leading to immediate anti-depressant and
anxiolytic effects with (e.g., weeks to months) clinical benefits. (Ross
et al., 2016, p. 1175)

They also noted that the psilocybin experience decreased cancer-
related loss of hope and meaning and improved spiritual wellbeing,
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Table 2 Mean and Standard Error of Persisting Effects Questionnaire Scores
(% Maximum,)

2 weeks after dose 1 26 weeks after dose 2
Niacin
control* Psilocybin
Niacin (after
control Psilocybin Psilocybin) (after Niacin)
n=14 n=14 n=12 n=11
Variable M SE M SE M SE M SE

Positive attitudes in life 20.7 3.5 60.7*** 3.5 61.5%** 37 63.4%* 3.8
Altruistic social effects 19.4 2.7 49.6%* 2.8 53.6%** 2.9 52.5%** 3.0
Increased spirituality 175 7.1 52.7%** 73 50.0%** 7.4 B5T7.4%%* 77

One of top 5 spiritually 7.0 54.0 75.0 64.0
significant or personally
meaningful experiences

Note. Adapted from Ross et al., 2016, supplemental material.

* The 26-week post-dose data for the niacin group are similar to those for psilocybin because by this
time the cross-over portion of the experiment had occurred and these participants had ingested psilo-
cybin 6.5 months earlier; thus, they were reporting on persisting effects from the previous psilocybin
experience.

**p <.01

***p <.001

life satisfaction, and quality of life. Results from this study have been
supported by similar research in other laboratories (Krachenmann et
al., 2015; Nicholas et al., 2018).

Comparative Summary of Mystical Features
in Three STEs

Table 3 summarizes the core attributes that occurred in each of the
case studies discussed in the previous sections, showing the similari-
ties in characteristics of core mystical characteristics across the three
types of experience.

Both the case studies and research evidence support the hypoth-
esis that a similar mystical experience, including some but not all of
Stace’s (1960) core attributes, occurs during all three types of STE—
NDE, meditation, and psilocybin experience—and is associated with a
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Table 3 Examples of Stace’s Criteria for Mystical Experiences From the Four

Case Studies

Stace mystical

experience Case 1: Case 2: Case 3: Case 4:
characteristic NDE Meditation Meditation Psilocybin
Unity I feel one with everything I felt a connec- I was in the void
the void, one became one uni- tion with other
with all fied whole living things
that I had never
felt before
Sacredness enveloped by I merged with energy from my I bowed to this
the shimmering the light heart radiated force
light and fill my
whole being
and beyond

Noetic quality

Deep positive
mood

Ineffability

Paradoxicality

Transcendence of
time and space

a state of won-
der, enveloped
by the shimmer-
ing light

awestruck, ec-
static, serene

suspended
within this
silent and
dark void

shimmering
void is full of
pure awareness

all knowledge
...alltime. ..
all space

I merged with
the light

entered an
ecstatic state

words or discur-

sive thinking
stopped

I merged with
the light

sense of time
passing stopped
entirely; only
the present mo-
ment existed

a new sense of
wholeness, of
integrity inside,
which words
cannot describe

I experienced
pure love pour-
ing through me

a new sense of
wholeness, of
integrity inside,
which words
cannot describe

as if a tiny
lightning bolt
leapt from his
fingers . . . to
my heart

I bowed to this
force

feeling of un-
conditional and
undying Love

this void had

a strange and
indescribable
quality

it felt more
real than any
reality I have
experienced

time and space
did not exist
there
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profound transformation that includes a strong increase in a sense of
unity and connectedness, love, compassion, and joy. In addition, these
changes result in a remarkably long-lasting sense of improved wellbe-
ing and life satisfaction. In the next section of this article, we address
a most intriguing question: whether a common neural correlate under-
lies these STEs and the remarkable transformations that follow them.

Neural Correlates of Experiences
with Mystical Features

In this section we review research on the specific brain activity as-
sociated with meditation, psilocybin ingestion, and NDEs, comparing
their results. We then propose a theory about a common neural corre-
late to the mystical content and transformational aftereffects of these
three STEs.

Research examining neural activity during various behavioral
states suggests that an individual’s normal mental state is highly in-
fluenced by the wide-ranging narrative or Mind Wandering Network
of the brain, described by many as the Default Mode Network (DMN)
of the brain. The DMN 1is considered by many neuroscientists to be
the source of the ego—the notion of self and an identification with the
thoughts, emotions, and roles one plays in the world (Carhart-Harris
& Friston, 2010). Figure 2 illustrates activation patterns during brain
scans when people are simply relaxing, letting their mind go where
it wants. It illustrates components of the DMN including areas of the
medial prefrontal cortex, the posterior cingulate cortex, the precu-
neus, the inferior parietal lobe, and the lateral temporal cortex.

Neuroscientists such as Griffiths (Barrett & Griffiths, 2018) have
suggested that transformative mystical experiences that produce
a sense of unity and interconnectedness are associated with ego-
dissolution, defined as a sense that the border between one’s self and
the external world is dissolving. His research has demonstrated a high
correlation between a sense of unity consciousness and reduced activ-
ity and decoupling of the DMN. Other researchers of neural processes
underlying meditation have found similar results (Brewer et al., 2011,
Pagnoni et al., 2008). For example, Judson Brewer and his colleagues,
from the Department of Psychiatry at Yale University School of Medi-
cine, showed significant reductions in two primary nodes of the DMN
during three types of meditation: choiceless awareness—simply be-
ing present to what is happening in the moment, loving kindness,
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Figure 2 Components of the Default Mode Network of the Brain
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Note. Adapted from Ricard et al., 2014.

and concentrative meditation—focusing on the breath (Brewer et al.,
2011). They compared functional magnetic resonance imaging scans
of brain activity in the DMN in advanced meditators and control par-
ticipants who were new to meditation. As Figure 3 shows, they found
that the main nodes of the DMN were relatively deactivated during all
three types of advanced meditators compared to controls. In addition,
the functional connectivity of other parts of the brain involved in cog-
nitive control was increased in meditators compared to controls, both
in their resting state and during meditation. These data suggest that
the brain truly becomes quieter in meditation; it becomes quite still as
the narrative part of the brain is silenced.

We hypothesize that during mystical meditation experiences, a
disruption of the DMN stills the narrative mind, thus enabling an
expanded awareness of subtler perceptions that are normally filtered
out. Interestingly, a number of studies on psilocybin’s effects on brain
networks offer data to support this hypothesis and show effects simi-
lar to those of meditation (Barrett & Griffiths, 2018; Carhart-Harris
et al., 2012; Thomas et al., 2017). For example, Figure 4, from re-
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Figure 3 Reductions in Default Mode Network Brain Activity for Meditators
vs. Control Participants During Meditation
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Reductions are indicated by blackened areas of the brain. A and B: Reduced activations in the left
mPFC (medial prefrontal cortex) and PCC (posterior cingulate cortex/precuneus. C and D: Average
percent signal change (= SD) during meditation in the mPFC and PCC in meditators vs. control
participants.

search by Barrett and Griffiths (2018) at Johns Hopkins University
Medical Center, shows similar deactivations in the medial DMN dur-
ing meditation and psilocybin ingestion.

The top of the figure shows the two areas of the brain involved in
this network, for reference. The middle of the figure shows deactiva-
tion of the network with psilocybin studies, and the lower part of the
figure shows these same deactivation patterns with meditation.

Thus, research demonstrates very similar neural effects with psi-
locybin and meditation, both reducing the activity in the DMN. This
reduction in the Default Mode of brain activity is directly correlated
with an increased sense of unity consciousness and ego-dissolution.
Though brain imaging studies are not feasible when an NDE occurs
during a cardiac arrest, available EEG data show that the entire cor-
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Figure 4 Similar Deactivations in the DMN in Two Studies of the Effects of
Meditation and Psilocybin
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The top level of the figure shows the locations of the medial prefrontal cortex and posterior cingu-
late cortex (light and dark grey areas)—two areas of the brain involved in the DMN. The center of
the figure shows regions in the medial DMN, where intravenous injection of psilocybin resulted in
a decrease in blood-oxygenation-level-dependent (BOLD) activity (black areas). The lower level of
the figure shows regions in the medial DMN where decreases in BOLD data were observed during
meditation.
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tex, including the DMN, is deactivated (van Lommel et al., 2001). In
the next section, we present our theory of a single process underlying
the convergence of data from case study, research, and brain imaging
regarding the mystical features of the three STEs addressed in this
article.

Filter Theory and Mystical Experiences

The concept of filtering within the brain is not new. Filtering serves to
limit incoming information in order to reduce the processing demands
on the brain. For example, neuroscientists have identified a number
of networks in the brain that serve as attentional filters, reducing
the overwhelming amount of information constantly bombarding the
senses. Given the brain’s limited processing capability, attentional fil-
ters that limit information are essential to the ability to function ef-
fectively in daily life (Broadbent, 1958; Kelly et al., 2007).

The DMN serves as another filter, as it habitually restricts aware-
ness and maintains attention on the ongoing self-referential nar-
ratives of the brain. The DMN serves as a filter, or reducing valve
mechanism, that normally confines awareness within limits defined
by the needs of everyday life (Kastrup & Kelly, 2018; Swanson, 2018).
We propose that during at least the three STEs we have addressed in
this article, when the DMN is stilled, filtering is reduced, resulting
in expanded awareness and capacity to perceive mystical phenomena.
A number of researchers (Parnia, 2014; Sabom, 1982; Sartori, 2008;
van Lommel et al., 2001) have documented that during cardiac arrest,
despite a flatlined EEG, some individuals experience perceptions out-
side of the body. One explanation for this phenomenon is that during
this type of NDE, filters that normally block out expansive states of
consciousness that go beyond the experience of the five senses are no
longer active.

We understand that this proposal would be highly suspect among
neuroscientists holding a materialist view that the brain is the source
of all mental and perceptual activity. The current view from a materi-
alist perspective holds that altered activity in the brain, for example,
during cardiac arrest and associated NDEs, is associated with hal-
lucinations caused by a lack of oxygen and excess transmitter release
from dying neurons (for a review, see Kelly et al., 2007). An individual
with this view could instead propose, as do Robin Carhart-Harris et
al. (2012), that decreased activity and connectivity in the brain’s key
connector hubs, including the Default Mode Network, enables what
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they call a state of unconstrained cognition. Proponents of this view
would suggest that other parts of the brain may be freed to interact in
novel ways and contribute to a mystical experience including that of
unitive consciousness.

We find a number of flaws in this hypothesis, in which its propo-
nents propose that either altered normal or pathological brain activity
is the cause of mystical experiences. As psychiatrist and veteran NDE
researcher Bruce Greyson (2003) noted in an excellent rebuttal to this
argument related to NDEs:

The paradoxical occurrence of heightened, lucid awareness and logi-
cal thought processes during a period of impaired cerebral perfusion
raises particularly perplexing questions for our current understand-
ing of consciousness and its relation to brain function. As prior re-
searchers have concluded, a clear sensorium and complex perceptual
processes during a period of apparent clinical death challenge the con-
cept that consciousness is localized exclusively in the brain. (p. 275)

The filter hypothesis, as it is defined here, is an alternative to the
traditional view proposed by Carhart-Harris; however, it is possible
that elements of both theories contribute to mystical experience. The
reduction or cessation of brain activity in networks such as the DMN
both frees other parts of the brain to interact in novel ways and re-
duces the filtering mechanisms of the brain, enabling a more expan-
sive consciousness to be perceived.

Having looked at the data demonstrating reductions in brain ac-
tivity, specifically in the DMN, in the three types of STEs presented
here, we propose a possible model that reflects what happens when
an individual shifts from the normal DMN and egoic narrative that
normally dominates waking consciousness to a mystical experience of
cosmic consciousness. This model is shown in Figure 5.

In the normal waking state, dominated by the DMN, the capacity
to experience nonlocal cosmic consciousness appears to be reduced.
This is represented by a type of filter that limits access to awareness
of subtler perceptions. Although most scientists agree that such a fil-
ter exists as part of normal human brain activity, including the DMN
(Broadbent, 1958), there is no agreement as to the role this type of
filter plays in mystical experience.

We propose that when activity in the DMN is reduced—as during
meditation or psilocybin experiences—or removed—as during NDEs,
the filter is also reduced or eliminated, and there is enhanced capac-
ity to experience nonlocal (cosmic) consciousness. In Figure 5, this
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Figure 5 Proposed Model of Shifts From Normal Waking Awareness to an
NDE/Meditation/Psilocybin Mediated Awareness
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process is represented by the reduced mental activity and increased
input flowing from nonlocal consciousness down to the mind and
brain (large arrow). When this process occurs, the person experiences
a sense of expansive awareness, peace, and often unconditional love.
Most importantly, these experiences are associated with transforma-
tional changes that appear to persist and even grow over the coming
months and years.

Summary

In this article we have discussed the research data on transforma-
tional changes associated with STEs such as near-death, psilocybin,
or meditative experiences of cosmic consciousness. Despite their dif-
ferent etiologies, these three STEs appear to have attributes that are
common to a broad range of mystical experiences, including an experi-
ence of expanded awareness that is normally hidden. In addition, all
three appear to be associated with profound and lasting transforma-
tions in the lives of the experiencer. Finally, these three experiences
appear to share some common neural correlates. In all three, there is
a reduction in neural activity in the major centers of the brain, includ-
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ing the Default Mode Network which is the foundation of egoic stories
and the narrative related to oneself and the world in which one lives.
Reduced neural activity in areas of the brain that normally act as a
filter or reducing valve mechanism opens the capacity to expanded
awareness.

As Frederick Barrett and Griffiths (2018) noted, this intriguing
overlap in the neural activity that occurs in both hallucinogen- and
meditation-inspired STEs suggests the possibility that these neural
correlates could support a common model for all mystical experiences.
The stilling of brain activity in the DMN appears to reduce the filter-
ing networks and may enhance novel interactions in other areas of
the brain, enabling access to a higher awareness, a sense of unity con-
sciousness. This experience often leads to a transformation, includ-
ing engagement in spiritual practices like meditation, that continue to
transform one’s world view and lead to heightened experience of love,
joy, and compassion for both oneself and one’s fellow beings on this
planet Earth.
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