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ABSTRACT ARTICLE HISTORY

Fruitful comparison of psychedelic, spiritual, and psychotic experiences Received 5 September 2023

requires a degree of phenomenological nuance. Some shared features Accepted 15 April 2024

of these phenomena, such as encounters and communications with

supernatural entities, are obfuscated by scientific and clinical terminology. p oD
T X 7 sychedelic; spiritual;

Other supposed distinctions are based on an atemporal view of dynamic psychotic; religion; ritual;

experiences. In Section 2 of this theory-building paper, we examine how cognitive science; prosocial;

the trajectory of the psilocybin mushroom experience—from aversive stress

feelings during the comeup, to awe-inspiring peak experience, to relief

and clarity in the comedown—maps onto the trajectory of spiritual and

incipient psychotic experiences. In Section 3 we argue that the shared

trajectory of these experiences informs cognitive scientific perspectives on

religion. Specifically, we propose a causal pathway in which stress,

uncertainty, and arousal increase perception of extra agency (PEA) which

may lead either to physio-emotional states and beliefs that downregulate

PEA or to physio-emotional states and beliefs that perpetuate PEA. In

Section 4 we examine how religions could modulate the causal pathway

proposed in Part 2 to promote social cohesion.

KEYWORDS

1. Introduction

The question of whether psychedelic, spiritual, and psychotic experiences are related is of consider-
able import. Pragmatically, it is important to understand the potential benefits and risks of psyche-
delic use and spiritual pursuits, as well as the potential risks and benefits of psychospiritual
challenges or crises. Theoretically, it is important to understand the biological bases and prosocial
functions of experiences grounded in religious or spiritual traditions.

Classic serotonergic psychedelics have been called both entheogens (or divine-eliciting sub-
stances, Ruck et al., 1979), and psychotomimetics (or psychosis-mimicking substances, Osmond,
1957). Recent research supports the idea that psychedelics elicit peak, mystical (Griffiths et al.,
2006; MacLean et al., 2011), entity-encounter (Davis et al., 2020), God-encounter (Griffiths et al.,
2019), and anomalous experiences (Carbonaro et al., 2017) that fall under the umbrella of spiritual
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experience (see also Yaden & Newberg, 2022). On the other hand, it is less clear how psychedelics
are linked to pathological experiences.

There is, however, a well-recognized overlap in the phenomenology of spiritual and psychotic
experiences. Scholars have examined the impact of psychotic-like experiences on historical religious
figures and traditions (Baldacchino, 2016; Cangas et al., 2008; Jaynes, 1976; Murray et al., 2012), the
relationship between mystical experience and schizophrenia (Buckley, 1981; Hunt, 2000, 2007;
Lukoff, 1985; Parnas & Henriksen, 2016), the relationship between religious conversion and psy-
chosis (Hunt, 2000), the relationship between shamanism and psychosis (Brouwer et al., 2023d;
Luhrmann, 2017; Polimeni, 2012, 2022; Polimeni & Reiss, 2002; Powers & Corlett, 2018; Ross &
McKay, 2018), the relationship between trait schizotypy and spirituality (Crespi et al., 2019; Jack-
son, 1997; Willard & Norenzayan, 2017), the relevance of spiritual experience to clinical diagnosis
and treatment of psychosis, and how to differentiate spiritual experience from psychosis (Boisen,
1936; DeHoft, 2015; Grof, 1989; Lukoft, 2007, 2019; Perry, 1977; Spittles, 2023). This overlap
suggests that psychopharmacological models of spiritual experience should also apply to some
aspects of psychosis (Brouwer & Carhart-Harris, 2021; Wiefiner et al., 2023).

A recently developed theory of “pivotal mental states” (PiMSs) provides a mechanistic expla-
nation of how stress increases psychedelic-like signaling in the brain, thereby contributing to
spiritual or incipient psychotic experiences (Brouwer & Carhart-Harris, 2021). According to
this model, chronic stress primes and acute stress triggers a pivotal mental state (PiMS) via acti-
vation of serotonin 2A receptors (Figure 1). A PiMS is defined as a hyperplastic brain/mind state
aiding rapid and deep learning, and is characterized by elevated cortical plasticity, an enhanced
rate of associative learning, and an elevated capacity to mediate psychological transformation,
conducive either to wellness or illness depending on contextual factors (Brouwer & Carhart-
Harris, 2021).

Brouwer and Carhart-Harris (2021) refer to background literature on the spirituality-psychosis
overlap (see references above), but do not provide a thorough phenomenological justification of
their process-based PiMS model. Here we rectify that omission. The question of whether psyche-
delic, spiritual, and psychotic experiences are similar is fundamentally a question of phenomenol-
ogy. In Section 2 of this piece, therefore, we use the psychedelic experience induced by psilocybin-
containing mushrooms to examine how this experience maps onto the trajectory of spiritual and
psychotic experiences, as depicted below in Figure 2.

In Section 3 of this theory-building paper, we address how the shared experiential trajectory out-
lined in Section 2 is relevant to cognitive scientific perspectives on religion. Specifically, we present a
psychological model of how stress increases perception of extra agency (PEA) and impacts
emotional states and beliefs in ways that can either downregulate or upregulate subsequent stress
reactions and PEA (see Figure 4 below). Perception of extra agency refers both to the perceptual
or visionary experience of supernatural agents (e.g., God, angels, demons, ghosts) as well as the feel-
ing that other people, objects, and events may possess extra human-like capacities and intentions.
Suspecting others of conspiring or colluding, feeling that others can read or influence one’s
thoughts, perceiving objects or events as potential “signs,” or feeling that spiritual forces are

<7 NV
Pivotal Mental D>
State (PiMS)

Psychological Change

Chronic Stress

Figure 1. A process-based model of psychological transformation. Chronic stress primes and acute stress triggers a pivotal men-
tal state (PiMS) which facilitates psychological change. Adapted and redrawn from Brouwer and Carhart-Harris (2021).
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Experience Stage 1 Stage 2 Stage 3

Psychedelic ~ Comeup: Aversive Peak: Intense Comedown: Positive
Illness-like State; Emotions, Awe, Emotions, Reflection,
Resembles Acute Visions, Insight
Stress Reaction Disembodiment

Spiritual Background Pivotal Experience: After-effects:

Experience Conditions: Distal Intense Emotions, Positive Emotions,
Stressors; Proximal Visions, Perception of  Updated Beliefs
Changes in Focus Supernatural Agency,

Signs

Psychotic Premorbid: Stress, Incipient Psychosis: Psychosis: Recurrent

Experience Anxiety, Withdrawal; Voices, Visions, Hallucinations,
Prodromal: Unusual Intense Emotions Delusions, Thought
Experiences/Beliefs Disorder

Figure 2. The first stage of the psychedelic experience (the comeup) resembles an acute stress reaction and relates to the distal
and proximal triggers of spiritual experience and the premorbid and prodromal stages of psychosis. Peak psychedelic experiences
are characterized by visions and intense emotions and resemble spiritual and incipient psychotic experiences. The psychedelic
comedown maps onto the effects of naturally occurring spiritual experiences and is characterized by insights and an updating of
beliefs. Delusional ideation in psychosis also evidences belief updating, but the perseverance or recurrence of hallucinations
differentiates the psychotic experience from the typical psychedelic or spiritual experience. Some instances of recurrent spiritual
experience are harder to differentiate from psychosis.

intervening in or guiding events, therefore, also fall under the umbrella of PEA. Further elaboration
and justification of the construct of PEA can be found in Section 3.2.

In Section 4, we address how religious traditions could regulate aspects of the model presented in
Section 3 (Figure 4) in order to promote well-being and prosocial beliefs and behaviors. Specifically,
we suggest that religious rituals increase control over stress responses and that religious beliefs help
guide perception of extra agency in ways that increase relief/acceptance, mutual trust, and shared
values and allegiances amongst group members. By doing so, religious traditions help prevent anti-
social, psychotic-like, and narcissistic orientations and social schisms that are likely to arise when
individuals are stressed and predisposed to perception of extra agency (see bottom of pg. 10). Our
model also helps explain mutual interactions between new religious movements and established
traditions.

2. Comparing the trajectories of psychedelic, spiritual, and psychotic experiences

While the language of psychedelic journeys or trips implies a story-like sequence of experiences, rec-
ognition of different phases of the psychedelic experience has, until recently, been mostly anecdotal.
However, a recent analysis by Brouwer et al. (2023a) shows that the onset or “comeup” phase and
falling or “comedown phase” of self-reported mushroom experiences are qualitatively different
from peak psychedelic experiences.'

Specifically, individuals using magic mushrooms in recreational contexts often first feel nausea,
anxiety, excitement, tingling, lethargy or increased energy, tension, as well as cognitive distortions,
confusion, immobility, and social withdrawal behaviors. Peak psychedelic experiences follow and
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The Typical Trajectory of the Psilocybin Mushroom Experience

Comeup: 0-90 minutes Peak: 60-180 minutes Comedown: 120 minutes-End

Emotional  Anxiety, Nervousness Afraid, Scared Contentment, Joy, Relief,
Excitement Bliss, Awe Happiness, Gratitude
Amazed, Ecstatic

1 N i i ; :
Physical ausea, Tension, Tingles, Dicembodimicit* Calm, 'Refreshed, Corpfon.’t?lble,
Energy Rush, Lethargy, Occasional Hyperexcitability
Laughter, Breathing

Cognitive Confusion, Distortions, Visions* Philosophical Thinking, Insight

Perceptual Detachment, Rumination Clarity, Introspection, Beauty

Social Discomfort, Withdrawal Dose/Context Engagement and Repair,
Dependent Talkativeness

Figure 3. The temporal trajectory of the typical psilocybin mushroom experience as derived from analysis of self-reported mush-
room experience reports archived in Erowid Experience Vaults (see Brouwer et al., 2023a). Asterisks indicate features of peak
psilocybin experiences captured by Altered States of Consciousness (ASC) scales (see Preller & Vollenweider, 2016). Note that
the overlapping timeframes for the comeup, peak, and comedown phases reflect variability in onset latencies and duration
of peak psychedelic effects due to variability in drug dosage and other factors.

are characterized by high arousal and mixed valanced emotions of awe, ecstasy, and fear as well as
intense visions. The comedown phase is characterized by positive emotions, relief, insight, cognitive
clarity, and social engagement and enjoyment (Brouwer et al., 2023a). Figure 3 represents the tra-
jectory of psilocybin mushroom experiences with an emphasis on those features that distinguish the
comeup and comedown phases.

2.1. The comeup maps onto the stressful triggers of spiritual and psychotic experiences

The emotional, physical, cognitive-perceptual, and social features of the psilocybin mushroom
comeup experience (see Figure 3) resemble an acute stress reaction and map well onto acute distress
disorder symptoms of negative mood, hyperarousal, dissociation, and withdrawal (American Psy-
chiatric Association [APA], 2022; Cardefia et al., 2000; Shalev, 2002; World Health Organization,
2019).

Acute stress disorder is associated with the development of posttraumatic stress disorder (PTSD)
as well as other psychiatric disorders (Bryant et al., 2012). Individuals with a history of trauma are
also at higher risk of acute stress reactions (Cardefia & Carlson, 2011), supporting the idea that
chronic stress primes acute stress reactions that may then precipitate psychedelic-like spiritual or
psychotic experiences (see Brouwer & Carhart-Harris, 2021 and Figure 4).

Stressful events are known to trigger spiritual and psychotic experiences. Hardy (1979) found
that grief, depression, trauma, despair, and illness are some of the most common triggers of spiritual
experience. Brouwer et al. (2023c¢) also found that despair, illness, injury, or death (of others) are the
most common distal background (occurring days to years before) triggers of religious and spiritual
experience (RSE).
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In contrast, common proximal (occurring the day of) triggers of spiritual experiences include
walking or driving (often in nature), going to bed, personal prayer, or engaging in structured reli-
gious or spiritual practices. It is suggested that these proximal triggers of RSE may elicit temporary
changes in focus or mild dissociative states (e.g., highway hypnosis) that in turn facilitate the unex-
pected emergence of visionary experiences (see Brouwer et al., 2023c).

A similar psychotogenic trajectory—from anxiety to dissociative-like experience to hallucina-
tions—is evident in the development of psychotic disorders. The premorbid stage is characterized
by anxiety, social disconnection, detachment, and impaired functioning, while the prodromal
period that directly precedes first episode psychosis is characterized by increasing unusual experi-
ences, persecutory and self-referential ideation, and a sense that the world is transforming (Fusar-
Poli et al., 2022; Yung & McGorry, 1996).

These pre-psychotic experiences map onto the psychedelic comeup, as well as the distal stressors
and anxieties that precede dissociative and visionary features of spiritual experiences. It is remark-
able that a period of months or years of suffering and detachment preceding psychosis or spiritual
experience can map onto a roughly hour-long comeup stage of the mushroom experience. How-
ever, we have already mentioned how chronic stress can prime acute stress reactions that elicit
“pivotal mental states” conducive to spiritual and psychotic experiences (see Brouwer & Carhart-
Harris, 2021 for review).

Moreover, it is worth highlighting that acute high-intensity stressors can directly trigger psycho-
tic-like or spiritual experiences in the absence of a background of suffering. Acute sleep deprivation
(Waters et al., 2018), ultra-long distance running (Carbone et al., 2020; Huang et al., 2021), cardiac
arrest (Van Lommel et al., 2001), drowning (Tipton & Montgomery, 2022), and other life-threaten-
ing stressors (e.g., car accidents; see Taylor, 2022) can elicit brief dissociative and psychotic-like
changes in emotion, perception, and belief.

During these experiences, the subject often first feels pain, exhaustion, lethargy, loss of focus, or
panic before experiencing increased energy (e.g., second wind), physical lightness, decreased pain,
hallucinations, senses of presence, or communications with supernatural entities (Huang et al.,
2021; Tipton & Montgomery, 2022; Waters et al., 2018; Whitehead, 2016).

2.2, Peak psychedelic experience maps onto spiritual visions and psychotic hallucinations

Peak psychedelic experience of visions and communications with entities, bodily sensations of sur-
ging energy, senses of connectedness, revelations, and powerful emotions of love, awe, and fear map
onto spiritual experiences.” Some features of the peak psychedelic experience, such as surging
energy, resemble an intense but general stress reaction, while certain emotional, social, and percep-
tual elements—intense emotions, senses of presence, visions, and communications with entities—
are more specifically relevant to spiritual experience and psychosis.

Visions of entities are common in spiritual experience (Brouwer et al.,, 2023¢c; Hardy, 1979;
Yaden & Newberg, 2022), and visual misperceptions of “shadow figures,” and complex visual hal-
lucinations of people and faces are common in psychosis (Van Ommen et al., 2019; Waters et al.,
2014). Feelings that entities are watching, evaluating, manipulating, or communicating with an
individual are also common in both spiritual and psychotic experiences.

Auditory verbal hallucinations in psychosis often criticize, belittle, or threaten the subject
(Larpi et al., 2019). In contrast, verbal communications in spiritual visions are typically reassur-
ing, comforting, or inspiring (Brouwer et al., 2023¢; Cook et al., 2022). Although communi-
cations with entities via words is common in spiritual experience, some of these
communications present less like voices and more like thoughts that are attributed to other
agents (Brouwer et al., 2023¢c; Cook et al., 2022). A similar description of “thought-voices” in
psychosis is presented by Parnas et al. (2023).

In summary, the perceptual visual and auditory-verbal features of spiritual visions and psychotic
hallucinations overlap to a noticeable degree, and the social nature of these visions and
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hallucinations are also remarkably similar—if generally of an opposite valance. We do, however,
also advise caution about overemphasizing the affective distinctions between peak psychedelic,
and visionary spiritual and psychotic experiences. Psychedelic visions can be challenging and dis-
tressing, as depicted in Albert Hofmann’s classic description of being possessed by a demon (Hof-
mann, 1979/2013, p. 20). Seeing, hearing, or sensing the presence of a malevolent force (e.g., a ghost
or demon) is also not uncommon in RSE reports (Brouwer et al., 2023b). In these cases, feelings of
relief and other positive emotions often occur after the resolution of the distressing visionary
experience (see Section 2.3 below). Nevertheless, the social visions and messages that occur during
peak psychedelic, spiritual, and psychotic experiences are all examples of perception of extra agency
(PEA), which mediate between the states of arousal, uncertainty, and stress that precede these peak
experiences, and the beliefs and emotional states that follow.

2.3. The psychedelic comedown maps onto the effects of spiritual and psychotic
experiences

The psychedelic comedown is generally characterized by positive emotions, a sense of calm and
relief, as well cognitive clarity, insightfulness, and increased sociality. In contrast to the self-focused
ruminative thinking of the comeup, thinking during the comedown is both introspective as well as
philosophical and expansive.

Individuals reporting on their experiences during the comedown write about the world, nature,
God, and the human species—reflecting a cognitive as well as emotional sense of connection to
other things (Brouwer et al., 2023a). It is noteworthy that certain types of spiritual and psychotic
belief also evidence an expansive mood and extra sense of connection to other people, objects,
or events. For example, delusions of imminent catastrophe and grandiosity overlap considerably
with religious apocalyptic beliefs and millenarian beliefs in the imminent transformation of the
world (Cohn, 1970).

Acknowledging that there is considerable overlap between certain types of psychotic and spiri-
tual beliefs, it is also important to note general differences. Spiritual and religious experiences gen-
erally bring a sense of relief and stabilize beliefs that increase comfort, certainty, or acceptance
(Brouwer et al., 2023b; DeHoft, 2015), perhaps lending an increased sense of control over further
altered experiences should one choose to pursue them.

The belief systems adopted by the acutely psychotic individual—while perhaps motivating or
helpful in explaining anomalous experiences in the very short-term—appear in the longer-term
to perpetuate interpersonal conflict or avoidance, and the uncontrolled experience of altered experi-
ences. Nevertheless, one can still posit that religious and spiritual beliefs and psychotic delusions
both function to make sense of salient unusual experiences.

Fusar-Poli et al. (2022) write

Delusions can be understood as new beliefs providing a satisfactory explanation of a strangely altered and
uncanny reality and a basis for doing something about it—rather than incomprehensible and meaningless
phenomena. Delusional beliefs can alleviate distress by replacing confusion with clarity, or promoting a
shift from purposelessness to a sense of identity and personal responsibility. (p. 174)

Replace the word delusion in the quote above with the term “religious or spiritual belief” (RSB)
and the similar function of delusions and RSBs becomes apparent. However, a useful distinction
is that RSBs, unlike delusions, are not necessarily incompatible with a shared understanding of
reality. Moreover, psychotic experiences can generally be distinguished by the frequency with
which extra-significance, non-ordinary communication, or hallucinations map onto one’s
immediate surroundings and familiar others—rather than solely onto transcendent realities
and entities.

In most reports of single RSEs, subjects are aware of a strong divide between normal waking per-
ception and ASC-related experiences and visions. When religious and spiritual experiences are
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enduring, recurring, uncontrollable, and pervasive, however, the distinction from psychosis
becomes noticeably less clear (Brouwer et al., 2023c).

2.4. Spiritual or psychotic: The importance of duration, recurrence, and pervasiveness

Recurrent or enduring experiences of spiritual awakening or spiritual emergency can be harder to
distinguish from psychosis (see Brouwer et al., 2023c)—and are often distinguished based on func-
tional outcomes (DeHoff, 2015). That is, if a person does not experience functional deterioration
but rather positive improvements in their social and emotional functioning, this is a basis for calling
an experience spiritual rather than psychotic (DeHoff, 2015). Nevertheless, some spiritual awaken-
ings characterized by elevated mood, increased energy, and fixation on spiritual ideas and pursuits
resemble manic-like episodes. A minority of individuals also report enduring manic-like responses
to single doses of psilocybin mushrooms characterized by feelings of energy, racing and fixated
thoughts, and inability to sleep (Brouwer et al., 2023a).

In a recent analysis of spiritual experiences from the Alister Hardy Database, Brouwer et al.
(2023c¢) divided reports of RSEs into descriptions of single and discrete experiences and descrip-
tions of enduring or recurring experiences, respectively. While the basic phenomenological fea-
tures of RSEs overlapped between these groups, several differences also became apparent. Firstly,
enduring changes in identity were more common in reports of enduring and recurring RSEs. A
tendency to pursue, study, and develop philosophical explanations of recurrent experiences was
also much more common than with discrete experiences. Finally, a few reports of recurrent RSEs
described psychiatric hospitalization and psychotic disorders, ascribed spiritual (divine or hellish)
qualities onto others (e.g., doctors), or referenced extensive telepathic communication (Brouwer
et al., 2023c).

While these features of recurrent and enduring RSEs bear resemblance to psychotic-like experi-
ences, it is worth noting that in some cultures similar experiences may be interpreted as indications
of spiritual illness or attack (Luhrmann & Marrow, 2016). Thus, when we make distinctions
between psychosis and spiritual experience, it is admittedly from a western intellectual perspective.

3. Implications for the cognitive science of religion

The cognitive science of religion (CSR) aims to explore the cognitive and cultural mechanisms
underlying the evolution and transmission of religion in human societies (Xygalatas, 2014).
This field has only occasionally addressed specifically pathological experiences (McCauley &
Graham, 2020) and only recently begun to engage research in the science of psychedelic
experiences (Shults, 2022). Our analysis of the trajectories of psychedelic, spiritual, and psy-
chotic experience is directly relevant to two questions that CSR commonly addresses: (1) Why
do humans ascribe extra agency onto the environment? (2) Does religion increase prosociality
and, if so, how?

3.1. A causal model of perception of extra agency (PEA)

The shared trajectory of spiritual and psychotic experiences indicates that stress and stress reactions
precede a PEA and the development of beliefs that either increase well-being or risk promoting path-
ology. As mentioned previously, psychedelics are thought to elicit a similar trajectory by hijacking an
adaptive stress-response within the brain (Brouwer & Carhart-Harris, 2021; Carhart-Harris & Nutt,
2017; Murnane, 2019). Figure 4 presents a simple causal pathway by which stress, uncertainty, and/
or arousal increase PEA, which updates emotional states and beliefs in ways that can either down-
regulate or upregulate stress responses and PEA.
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+ Perception of Extra +

l_> Agency (PEA) l

e Relief/Acceptance,
Stress - Shared Belief
Uncertainty
Arousal < Threat/Reward,
+ Idiosyncratic Belief

Figure 4. A model of how stress, uncertainty, or arousal can lead to increased perception of extra agency (PEA) that in turn
impacts emotional states and beliefs that either downregulate (dotted line) or upregulate (solid line) subsequent stress responses
and PEA. Note that this process could also start with PEA or belief updating due to other factors (e.g., participation in spiritual or
religious activities).

3.2. Stress increases perception of extra agency (PEA)

Stewart Guthrie, a pioneer of the cognitive science of religion, claims that religion is an anthropo-
morphization of the world (Guthrie, 1993). Guthrie proposes that humans instinctively perceive the
world in a maximally significant and “humanlike” way (Guthrie, 1993, p. 4), reasoning that it is
more adaptive to momentarily perceive a boulder as a bear, than to mistake a bear for a boulder
(Guthrie, 1993, p. 6). Guthrie applies similar reasoning to explain the benefits humans generally
reap from over-perceiving human-like agency in the environment.

Justin Barrett (2000, 2007) modifies Guthrie’s theory of religion as an anthropomorphization of
the world into a hyper-active agency detection device (HADD) theory. Barrett proposes that people
conceptually invoke intentional agents to explain sensory phenomena, especially when sensory data
seems unreliable (Barrett, 2000). Marc Andersen (2019) provides a compatible predictive coding
account of HADD.

Existing theories explain why HADD is an advantageous response to immediate threats or
uncertainty in the environment. This HADD response, while clearly relevant to the cognitive
science of religion, also seems relevant to observations that hallucinations co-occur with or immedi-
ately follow context-dependent social anxiety and cues of danger in psychotic and trauma disorders
(Delespaul et al., 2002; Lyndon & Corlett, 2020; McCarthy-Jones & Longden, 2015; although see
Luhrmann et al., 2019). Incorporating these psychopathological insights into HADD frameworks
could potentially help address the critique that HADD theories are fairly speculative and suffer
from a lack of experimental support (see Andersen, 2019).

Existing HADD theories, however, do not attempt to explain why the perception of extra agency
is often disconnected from immediate perceptual experience and proximal threats; for example,
why people have visions of entities while lying safely in bed. Nor do they explain why the death
of a loved one, interpersonal conflict, difficult life decisions, personal injury, or illness are some
of the most common distal background factors preceding (years to days before) the perception
of extra agency (PEA) within the context of discrete spiritual experiences (Brouwer et al., 2023c).
An example of a stressful distal background preceding a spiritual experience is presented below
(also see Brouwer et al., 2023c).

During the year previous to my experience, my life was totally out of control. I had reached my limit of spiri-
tual and emotional loss. I was medicating myself with cocaine and alcohol. Married with my wife who was
pregnant of [with] our 3rd child, life still felt meaningless.

It is debatable whether distal background stressors actually facilitate or “trigger” religious and spiri-
tual experiences. However, such a suggestion is consistent with the idea that chronic stress facilitates
pivotal mental states by upregulating and sensitizing serotonin 2A receptors in the brain (Brouwer
& Carhart-Harris, 2021), as well as observations that symptoms of depression and anxiety often pre-
cede manic and psychotic states in a way that appears to be causally relevant (Ortiz-Orendain et al.,
2023; Yung & McGorry, 1996).
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From a functional perspective, it is our opinion that the distal triggers of spiritual and psychotic
experiences often represent ongoing threats to one’s social self, which could include a loss of
capacity to perform various functions due to illness or injury, or loss of allies or family due to
death or interpersonal conflicts. The social nature of these threats helps explain the human-like
nature of hidden agencies, and why these agencies and derivative beliefs generally address social
concerns.

We use the language of “Perception of Extra Agency” (PEA) to create a degree of separation from
existing HADD theories, not because these theories are wrong, but rather to broaden the scope of
our explanatory framework to include distal background stressors, to include pathological and psy-
chedelic as well as spiritual experiences of extra agency, and to include psychological phenomena
that are not captured by HADD theories. For example, our notion of “extra agency” includes ascrip-
tion of hidden intentions to real social actors.

3.3. Perception of extra agency updates social beliefs

Within psychedelic, psychotic, and spiritual experiences, PEA often precedes an updating of socio-
emotional beliefs and values, but exactly how PEA exerts an influence on social belief updating may
vary on a case-by-case basis. Explicit messages from supernatural agents might directly impact the
motivations and behaviors of an individual. For example, messages perceived to be conveyed by
God to Moses, Jesus to St Paul, and the angel Gabriel to Mohammed are believed to have directly
inspired the prophetic vocations of these religious exemplars. Individuals in the general population
are also influenced by the messages of supernatural agents.

For example, one woman describing an RSE analyzed by Brouwer et al. (2023¢) writes “The voice
[of Jesus] said ‘Follow your own star. Your name is starchild’ ... [and] Within two days my name
was legally changed.” Another woman writes,

I sat down on the little wall outside the building, and he [Christ] said something like “Don’t worry. I'm here. If
I'm here, why would you worry?” ... [and] I pray more since ... and I am trying, and not succeeding, at being a
better person and serving him.

In other cases, visionary experiences can influence how an individual generally responds to others,
for example, with suspiciousness, hostility, and antisocial orientation; or with openness, love, and
prosocial orientation. In the absence of explicit communication with supernatural agents, and in
accordance with certain functional explanations of dream states (Hoel, 2021; Samson et al., 2023),
it is still possible that visionary states synthesize stressful or traumatic memories and provide cath-
artic release (Samson et al., 2023), or help extinguish overly specific cognitive-behavioral patterns in
favor of more general social beliefs and values (Hoel, 2021). Psychedelic experiences, for example,
often promote a reevaluation of interpersonal relationships (Belser et al., 2017), are cathartic, and
increase social adaptation to opinions similar to the subject’s own opinions (Duerler et al., 2020).
A generalization of social beliefs and values is relevant to coalitional cognition, which can be dis-
tinguished from social cognition in general, in that the former is more specifically oriented around
garnering social support, understanding allegiances, and coordinating social behavior (e.g., plans,
conspiracies; see Bell et al., 2021). A generalization of what is good or bad across contexts, for
example, may facilitate the development of strong moral beliefs that guide cooperation or opposi-
tion to different social coalitions. A recent review by Bell et al. (2021) suggests psychosis represents a
dysfunction of coalitional cognition, an idea that is supported by the predominance of delusional
themes of persecution (e.g., being targeted by the CIA) and grandiose ideas about having a special
social role supported by a group of allies (Hagen, 2008). A phenomenological examination of the
anomalous existential orientation of psychosis-prone subjects generally supports these ideas.
This anomalous existential orientation is characterized in part by an adherence to intellectual, spiri-
tual, moralistic, or utopian ideologies detached from the concrete, bodily, individual, or contextual
realities of social or practical life (Sass et al., 2017, see Section 6.9). The formation of abstract
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ideologies involves an attempt, on the part of the subject, to frame their experiences and judgements
of the world in alignment or opposition to other groups, reflecting a generalization of beliefs across
contexts that plausibly facilitates coalitional cognition.

Coalitional preoccupations, of course, are not necessarily pathological. They are also evident in
apocalyptic and millenarian religious thought (e.g., the idea of an elect group; see Cohn, 1970),
and more generally in religious and political rhetoric that demonizes the other and validates the
in-group. Psychotic delusions may be distinguished by the fact that people most affiliated with the
subject (family, friends, community) do not openly endorse the persecutory, grandiose, and self-refer-
ential thoughts of the subject. However, it is also recognized that self-proclaimed messiahs throughout
history are often strangers to the flock that eventually recognize their authority (see Cohn, 1970).

From a functional evolutionary perspective, the social risks associated with espousing grandiose
and persecutory beliefs are substantial and include losing the trust and respect of fellow group
members. However, the potential benefits of rallying supporters against a common enemy may,
in certain contexts, outweigh the social risks, especially when an individual has little social status
to lose and potentially much to gain (see Hagen, 2008). We suggest above that the distal triggers
of psychotic and spiritual experiences may represent ongoing threats to one’s social self. An increase
in PEA under such circumstances, including increased coalitional cognition (e.g., consideration of
the motives and plans of other groups), may be adaptive, allowing individuals to reevaluate their
group affiliations in contexts of social threat.

3.4. Social beliefs modulate stress and uncertainty

In the previous two sections, we have outlined how stress increases PEA which facilitates an updating
of social beliefs and emotions. In Figure 4, however, we also depict how beliefs associated with social
perceptions of threat (persecutory beliefs) or reward (grandiose beliefs) could increase arousal and
stress responses, presumably to activate cognitive-behavioral sequalae to avoid or engage with social
threats or opportunities. Therefore, it is possible that the causal process outlined in Figure 4 could start
with increased stress, arousal, or uncertainty, or via an updating of social beliefs that subsequently
increases stress, uncertainty, and arousal. The possibility of either starting point is supported by psy-
chosis literature. For example, it has been suggested that delusions function to stabilize an unreliable
perception of the world (see above; Fusar-Poli et al., 2022). While we agree that this is a common func-
tion of beliefs in general, this view implies that perceptual aberrations occur first in psychosis, which is
not always the case (Compton et al., 2012). Delusions often occur in the absence of hallucinations, or
precede hallucinations (Compton et al., 2012), suggesting that delusional ideation may in some cases
be the initial driver of increased arousal and perception of extra agency (PEA).

Regardless of whether incipient psychosis is initially driven by unusual perceptual experiences or
delusional ideation, which may vary on case-by-case basis, a cyclical perpetuation of the causal pro-
cess outlined in Figure 4 could contribute to the recurrence and development of psychotic symp-
tomology. For example, recurrently detecting extra agency in one’s immediate environment could
lead one from mere feelings of suspicion to the belief that one is being intentionally deceived by hos-
tile forces, or secretly supported by benevolent allies—introducing extra elements of deception that
further impede the falsification of delusional ideation.” See Sperber et al. (2010) for a review of the
construct of epistemic vigilance (also McKay & Ross, 2021).

Therefore, while PEA and social coalitional beliefs may be helpful for identifying and
responding to social threats and opportunities, as outlined in Section 3.3, a dysfunctional amplifi-
cation and perpetuation of this process could contribute to psychosis-spectrum conditions (Bell
et al., 2021). At the extreme clinical end of this spectrum lie psychotic disorders or mood dis-
orders with psychotic features. At the less extreme subclinical end of this spectrum lie personality
disorders (e.g., paranoid, schizoid, schizotypal, antisocial, and narcissistic personality disorders),
that, while not necessarily indicative of severe pathology, are nevertheless associated with



RELIGION, BRAIN & BEHAVIOR 1

suspicious, antisocial, and self-righteous orientations that may seriously endanger social relation-
ships and social cohesion.*

4. Religions modulate the “stress-PEA-belief” pathway

The possible negative or destabilizing effects of PEA and social coalitional belief updating, both for
individuals and societies, should be considered when theorizing about the prosocial functions of
religion and other social institutions. Various cognitive scientific theories of religion focus on
potential prosocial functions of religion. Some theories highlight the role of moralizing high-
gods in punishing uncooperative social behaviors (Henrich, 2011; Lang et al., 2019; Roes & Ray-
mond, 2003; White et al., 2019), a function that has now been extended to minor deities and spirits
as well (Singh et al., 2021).

Other scholars highlight the prosocial functions of rituals in promoting individual healing and syn-
chronization of beliefs (Gelfand et al., 2020; Xygalatas, 2022). It is beyond the purview of this piece to
review all the relevant literature on the prosocial functions of religion, so we focus specifically on the
ways in which religion might modulate the stress- PEA- belief pathway (in Figure 4) and thereby
reduce the likelihood and impact of pathological, dysfunctional, and antisocial beliefs and behaviors.

It is entirely possible that a controlled engagement of PEA, for example via religious ritual and
indoctrination, subsequently downregulates uncontrollable stress responses and an uncontrollable
perpetuation of PEA in contexts of unavoidable social interaction that may increase social uncer-
tainty and anxiety. We proceed to identify plausible mechanisms by which religious rituals and
beliefs may control the stress- PEA- belief pathway outlined in Figure 4.

Religious rituals are performed at regular intervals but also when an individual group member is
faced with challenging life events (e.g., death of loved one, transition to adulthood, marriage, birth
of a child). By influencing arousal or eliciting a stress response in controlled, predictable and often
communal settings, religious rituals may reduce feelings of anxiety (Lang et al., 2020; although see
Karl & Fischer, 2018), pain (Xygalatas et al., 2019), uncertainty (Legare & Souza, 2014), and social
disconnection (Rossano, 2012; Wood, 2017), and either increase the detection of benevolent agency
or increase perceived control over malevolent agency. For example, Brouwer et al. (2023d) describe
how ritual control of stress responses and altered states of consciousness plays a role in healing sha-
manic sickness (see also Luhrmann et al., 2023). To provide a more general example, ritual offerings
or sacrifices may solidify the support of benevolent supernatural agents (e.g., God), or appease
potentially malevolent spirits, leading to a temporary reprieve from worry, and a decrease of
PEA, and idiosyncratic belief updating outside of ritual contexts. Ritual, therapeutic use of psyche-
delic agents share with religious rituals this emphasis on “set and setting” (Carhart-Harris et al.,
2018; Hartogsohn, 2016).

Shared religious beliefs specify the intentions and authority of supernatural entities (e.g., God) and
their human intermediaries (e.g., priests), thus reducing the need to question the intentions and auth-
ority of supernatural and human agencies associated with one’s religious group. Christians in the
USA, for example, are more likely to trust other Christians (Thunstrom et al., 2021), and states
that support a dominant religion, are more likely to be trusted by citizens adhering to the dominant
religion (Fox et al., 2024). Shared religious beliefs not only decrease epistemic content vigilance within
an in-group (see Sperber et al., 2010), but also provide a basis for punishing competing (e.g., heretical)
beliefs and authorities that might foster uncertainty and social schisms. Many mainstream religious
beliefs also create a degree of separation between human affairs and the divine. A metaphysicalization
of divine power as operating primarily in spiritual realms (e.g., after death in heaven and hell, or
during transitions between death and rebirth) may dampen expectations for divinely mediated
rewards and punishments in this world, and diminish beliefs in hidden agencies directly interfering
in human affairs. Dampening feelings of imminent threat and reward could subsequently decrease the
perpetuation of the causal process outlined in Figure 4. As mentioned above in Section 2.4, recurrent
RSEs (reflecting recurrent PEA) involve more ascriptions of angelic, demonic, omniscient (e.g., mind-
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reading), and omnipotent powers onto familiar others and supernatural forces in one’s immediate
environment (see Brouwer et al., 2023c). Recurrent RSE reports, in contrast to single RSE reports,
also include reference to psychotic disorder and psychiatric hospitalization (Brouwer et al., 2023c).
Of course, we recognize the overlap here between certain types of idiosyncratic psychotic belief
(e.g., religious delusions, delusions of imminent catastrophe) and certain types of apocalyptic and mil-
lenarian beliefs that, while not necessarily idiosyncratic, do reflect an increased sense of imminent
threat or reward (see Figure 4). We also recognize that some spiritual traditions may attempt to
break the causal process outlined above rather than guide it, for example, by viewing aversions
and attachments, as well visionary experiences and fluctuations in arousal, as impediments or distrac-
tions to overcome in order to achieve a state of clarity and equanimity.

Having provided some preliminary suggestions for how spiritual or religious traditions might
influence the causal process outlined Figure 4, we fully recognize that these suggestions need to
be developed and supported by more thorough analyses in the future.

Nevertheless, with or without religion, individuals will still perceive extra agency in this world.
There is little evidence that decreased religious affiliation in the western world is associated with
increasing socio-political “rationality” as hypothesized by some formulations of the secularization
thesis. Spirituality, conspiracy thinking, science skepticism, and identity politics are arguably
increasing, not decreasing, in the western world (Fuller, 2001; Noury & Roland, 2020; Rutjens
et al., 2022). In modern and contemporary socio-political discourses, extra agency (e.g., hidden
intentions, conspiracies) is regularly ascribed to other social classes based on racial, ethnic, econ-
omic, religious, and political orientations and may be associated with nonnormative political
engagement (Imhoff et al., 2021).

It follows that the ways in which religious rituals and beliefs modulate and potentially downre-
gulate the stress- PEA- belief pathway are not just relevant to religions. All social institutions have
rituals that help instantiate the authority of specific individuals and values, and beliefs that reinforce
the authority of these individuals and values, and the social institutions that they represent. The fact
that shared social beliefs are not only indispensable for competing against other social groups, but
also for preventing the emergence of potentially disruptive patterns of thought and behavior within
an in-group, including thought and behavior we deem pathological, has important implications not
just for functional theories of religion, but also for understanding the ethical challenges presented
by divergent or countercultural social movements and idiosyncratic thoughts and behaviors.

5. Conclusion and future considerations

In this theory building paper, we have compared the trajectory of psychedelic, spiritual, and psy-
chotic experiences, highlighting how the beginnings of these experiences resemble stress reactions,
followed by peak visionary experiences that subsequently lead to an updating of social beliefs and
emotional states. Informed by this comparative phenomenological analysis, we present a causal
model by which stress, uncertainty, and arousal increases perception of extra agency (PEA) that
can facilitate shared beliefs and emotional states (e.g., relief and acceptance) that subsequently
downregulate the causal process, or to idiosyncratic beliefs and emotional states (e.g., anticipations
of threat or reward) that can perpetuate the causal process (see Figure 4). Finally, we provide some
preliminary thoughts on how spiritual and religious traditions might regulate this causal process via
rituals and the promotion of shared beliefs.

Having reviewed how stress-elicited psychedelic signaling in the brain provides a mechanistic
explanation for the common trajectory of psychedelic, spiritual, and psychotic experiences
(Brouwer & Carhart-Harris, 2021), questions remain as to whether other psychotomimetic drugs
also have something to teach us about the neurobiology and phenomenology of these trajectories,
and the processes that lead to functional vs dysfunctional outcomes (see Brouwer et al., 2023b).
Future projects should also develop the preliminary ideas presented in Section 4 by examining
the ways in which spiritual and religious traditions may guide or potentially disrupt the causal



RELIGION, BRAIN & BEHAVIOR 13

process outlined in Section 3 (see Figure 4). We expect and hope that future investigations will help
clarify, build upon, and revise the ideas presented here.

Notes

1. The terms comeup, peak, and comedown are adopted from colloquial parlance to describe the different phases
of a psychedelic experience.

2. Note that spiritual experiences on average last minutes (Yaden & Newberg, 2022) and thus may be better mod-
eled by psychedelic experiences elicited via intravenous, insufflation, or inhalation routes of administration.

3. Note that accusations of deception and hidden motives are often levied to dispel the validity of alternative
explanations or competing beliefs, for example in the political arena, and are therefore by no means exclusive
to psychosis.

4. Note that various religious and political visionaries throughout history displayed traits associated with various
personality disorders.
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