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Psychedelics alter metaphysical 
beliefs
Christopher Timmermann1*, Hannes Kettner1, Chris Letheby2,3, Leor Roseman1, 
Fernando E. Rosas1,4,5 & Robin L. Carhart‑Harris1,6

Can the use of psychedelic drugs induce lasting changes in metaphysical beliefs? While it is popularly 
believed that they can, this question has never been formally tested. Here we exploited a large 
sample derived from prospective online surveying to determine whether and how beliefs concerning 
the nature of reality, consciousness, and free-will, change after psychedelic use. Results revealed 
significant shifts away from ‘physicalist’ or ‘materialist’ views, and towards panpsychism and fatalism, 
post use. With the exception of fatalism, these changes endured for at least 6 months, and were 
positively correlated with the extent of past psychedelic-use and improved mental-health outcomes. 
Path modelling suggested that the belief-shifts were moderated by impressionability at baseline 
and mediated by perceived emotional synchrony with others during the psychedelic experience. The 
observed belief-shifts post-psychedelic-use were consolidated by data from an independent controlled 
clinical trial. Together, these findings imply that psychedelic-use may causally influence metaphysical 
beliefs—shifting them away from ‘hard materialism’. We discuss whether these apparent effects are 
contextually independent.

Metaphysics is a branch of philosophy that studies themes such as the fundamental nature of reality, conscious-
ness, and free will1. Research has shown that most people hold distinct metaphysical positions—even if we are 
not fully aware of it2–7. Metaphysical beliefs interface with such basic domains as health, religion, law, politics 
and education8–12, and are entwined with a society’s culture and its stability13.

Paradigmatic metaphysical positions can be found in physicalism (or materialism), idealism and dualism. 
Proponents of physicalism maintain that the nature of reality is fundamentally physical and all mental properties 
derive from this basic property, the position of idealism states that all physical properties derive from a funda-
mental reality which is mental (e.g., an irreducible, fundamental and pervasive consciousness) and dualism states 
that the nature of reality consists of two separate properties (i.e., the physical and mental)1.

Although often held implicitly, metaphysical beliefs can become explicit during or after particularly intense 
life experiences or transient altered states14,15, such as near-death experiences16, meditation17, hypnosis18, experi-
ences of ‘awe’19, traumatic events15,20, and psychedelic drug-induced experiences21–26.

Focusing specifically on psychedelics, recent evidence has demonstrated that psychedelics can reliably and 
robustly induce intense, profound, and personally meaningful experiences that have been referred to as ‘mystical-
type’27, ‘spiritual’28, ‘religious’29, ‘existential’30, ‘transformative31, ‘pivotal’15 or ‘peak’32. Some specific facets of these 
potentially transformative psychedelic experiences include: a perceived transcendence of the physical bounds 
and laws of this ‘consensus reality’23–26, encounters with ‘supernatural’ beings26,29 and an ‘ultimate reality’29, and 
the witnessing or comprehending of spatial and temporal vastness, a sense that the ‘cosmos is fundamentally 
conscious’25 and/or that all things are essentially inter-related or connected, i.e. the so-called ‘unitive experience’33.

From a mechanistic perspective, the unitive experience is arguably the most tangible feature of these 
experiences33,34. It is closely related to the so-called ‘overview effect’35, ‘universal insight’35, experience of 
‘awe’19,35,36 and ‘non-dual’ states37. Such experiences (often reported as inducing an ‘ontological shock’38) appear to 
have a powerful capacity for mediating major shifts in perspective19,31,39, including shifts in metaphysical beliefs.

Psychedelics have been found to acutely increase psychological suggestibility, likely by relaxing the con-
fidence of held beliefs40,41 thereby allowing for an easier transmission of others’ implicitly and explicitly held 
beliefs into one’s own42. This phenomenon may be particularly pertinent in the context of collective psychedelic 
experiences43.
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Anecdotal, qualitative and retrospective reports hint that psychedelics can change metaphysical beliefs25,26,44, 
and these shifts are often explained post-hoc as having been triggered by revelations or insights45. However, 
there have been no formal, systematic, controlled and quantitative investigations of this phenomenon46. It has 
been proposed that such investigations might advance both the scientific and philosophical understanding of 
the psychedelic experience and its transformative effects47.

To address this important knowledge gap, the present study sought to examine three key questions.

1.	 Can psychedelics causally affect core beliefs concerning the nature of reality, consciousness and free will?
2.	 What is the relationship between any such belief-changes and mental health?
3.	 What psychological mechanisms may be involved in the putative belief-shifts?

For this purpose, we developed a prospective survey requiring respondents to answer questions pertaining 
to a range of metaphysical beliefs before and after attending a ceremony in which a psychedelic compound was 
taken. The external validity of these findings was subsequently examined via comparison with data derived from 
a randomized, controlled clinical trial in major depressive disorder, in which changes in beliefs were measured 
following psilocybin-therapy vs. a 6-week course of the selective-serotonin-reuptake-inhibitor, escitalopram.

Results
Non‑physicalist beliefs.  866 respondents completed the survey enquiring about their metaphysical beliefs 
at different timepoints (see “Methods”, “Supplementary Results”, and Supplementary Table 1 for sample char-
acteristics). Thirteen items comprise the newly developed Metaphysical Beliefs Questionnaire and were chosen 
or formulated in a way to approximate classic metaphysical positions in jargon-free, non-specialist terms. The 
precise relationship between these items and specific philosophical positions could be contested, and so are 
arguably best treated at face-value. For purposes of concision and context, we did choose to ascribe some philo-
sophical terms to the individual items and a factor dimension (Table 1) but also encourage that they be viewed 
as open to interpretation.

A factor analysis on the ten self-constructed belief items developed specifically for the survey, together with 
three items derived from previous research6, revealed a single belief factor comprised of nine items, which we 
labelled Non-physicalist Beliefs (NPB; see “Methods” for factor analysis results). This single factor showed good 
internal consistency (Cronbach’s alpha = 0.86) and included positive loadings (> 0.4) for items related to beliefs in 
separate and supernatural realms of existence, a non-natural unifying principle in reality, panpsychism, dualism, 
and solipsism/idealism. Items that loaded negatively (< − 0.4) referred to ‘hard’ monistic materialist or physical-
ist positions, or a belief in natural (as opposed to super-natural) explanations for phenomena in the universe 
(naturalism). These items and their loadings are shown in Table 1.

We compared NPB scores before attending a ceremony involving psychedelic use (baseline) with NPB scores 
4 weeks and 6 months after the ceremony. Pooling scores for the NPB factor, analyses revealed a significant shift 
away from physicalism at 4 weeks compared with baseline (t(121) = 3.66, p = 0.001, d = 0.33, confidence inter-
val, 95% CI [0.12, 0.39]). These changes were sustained 6 months after the ceremony (t(121) = 5.07, p < 0.0001, 
d = 0.46, 95% CI [0.22, 0.50]) (Fig. 1a). Larger effect sizes were found for respondents who were embarking on 

Table 1.   Exploratory factor analysis of the Metaphysical Beliefs Questionnaire. The Non-Physicalist Beliefs 
(NPB) factor is shown in bold.

Item Factor loading

There exists another separate realm or dimension beyond this physical world that can be experienced or  
visited. (Ontological transcendentalism) 0.790

Visiting such immersive “realms” or “worlds” can sometimes depend on a supernatural / magical transition process 
or event. (Supernatural transcendentalism) 0.740

There are two separate realms of existence, the physical (body, brain and external world) and the mind, the latter 
being non-physical/non-material. (Dualism) 0.444

There is just one primary reality: the mind and/or consciousness and all material things derive from it. (Idealism) 0.172

There is just one primary reality: the physical; the mind (and/or consciousness) is just physical/functional properties 
of the brain and has an entirely material explanation. (Materialism) − 0.727

There are other realms of existence which are more important than everyday reality. (Primacy of other realms) 0.592

The universe obeys a unifying principle which is beyond any possible material or scientific explanation.  
(Non-naturalism) 0.776

The universe obeys a unifying principle which is (in theory) completely addressed by a material or scientific  
explanation. (Naturalism) − 0.598

The physical world is an illusion generated by consciousness or the mind. (Solipsism/Idealism) 0.441

Mind, consciousness, or soul is a fundamental quality of all things in the universe, either animate or  
inanimate. (Panpsychism) 0.642

My conscious experience is entirely a construction of reality performed by my brain. (Internalism about consciousness) − 0.320

My ‘self ’ is entirely a construction of my brain. (Virtual self theory) − 0.341

My experience and my ‘self ’ are deeply rooted in my body and its interactions with the world and not the sole  
construction of my brain. (Enactivist approach to consciousness) − 0.111
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their first psychedelic experience (the so-called ‘psychedelic naïve’), with significant changes found at 4 weeks 
(t(52) = 3.85, p = 0.001, d = 0.53, 95% CI [0.21, 0.66]) and 6 months (t(52) = 5.32, p < 0.0001, d = 0.73, 95% CI 
[0.36, 0.80]) (Supplementary Fig. 1a). Analyses of each individual item for the NPB factor revealed increases 
in notions of transcendentalism, mind–body dualism, and panpsychism—among others, with some changes 
remaining significant for 6 months (see Fig. 1b-left and Supplementary Fig. 1b for findings for ‘naïve’ respond-
ents). Additionally, a significant positive correlation was found between previous psychedelic use and shifts away 
from the hard-materialism pole of the hard-materialism vs. hard-dualism spectrum (Fig. 1b-right) at baseline 
(r = 0.223, p < 0.0001).

Fatalism.  Analysis of the prospective data (i.e., pre versus post ceremony) revealed that the psychedelic 
ceremony was associated with increases in scores of Fatalistic determinism4 (see “Supplementary Methods” for 
the items used) at 4 weeks versus baseline (t(121) = 2.81, p = 0.012, d = 0.25, 95% CI [0.06, 0.37]); however, this 
effect did not persist at 6 months. For psychedelic-naïve participants, larger effect sizes were detected at 4 weeks 
compared with baseline (t(52) = 3.38, p = 0.003, d = 0.46, 95% CI [0.16, 0.63]), and the changes persisted for at 
least 6 months (t(52) = 2.86, p = 0.012, d = 0.39, 95% CI [0.11, 0.64]) (Supplementary Fig. 2a). Consistent with 
the results described above, correlational analysis revealed a mild (r = 0.186) but significant positive correlation 
(p < 0.0001) between baseline beliefs in Fatalistic Determinism and lifetime psychedelic-use (see Supplementary 
Figs. 2b and 3 for correlations between scales at different timepoints).

Conversion of preferred metaphysical beliefs.  To further explore the relationship between psychedelic 
use and shifts in participant’s metaphysical positions, we separated the sample into four groups corresponding 
to which metaphysical position participants mostly strongly endorsed at baseline. Respondents with either no 
positive endorsement or scoring equally high on more than one item were grouped under the label ‘none/mixed’, 

Figure 1.   Psychedelic use is associated with shifts in metaphysical beliefs away from hard physicalism or 
materialism. Attending a psychedelic ceremony was associated with shifts away from hard-materialistic 
views (a-left), and items associated with transcendentalism, non-naturalism, panpsychism, primacy of other 
realms, dualism and solipsism/idealism (b-left), with some changes enduring up to 6 months (Bonferroni-
corrected). Additionally, significant positive relationships were observed between lifetime psychedelic use and 
baseline scores on metaphysical beliefs (a-right), and items referring to transcendentalism, non-naturalism, 
and panpsychism, while a negative relationship was found with materialism (b-right). (b-left: mean values 
and standard errors displayed. *Significant change at 4 weeks; **significant change at 6 months, Bonferroni-
corrected; b-right: * p < 0.0001, Bonferroni-corrected).
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otherwise they were categorised as either: dualists, idealists or materialists. Results showed that baseline ‘hard-
materialists’ tended to shift away from this position after psychedelic use. In fact, such shifts were more common 
than not. We also found that among those who did shift, the nature of the shift was either towards the ‘none/
mixed’ position or ‘hard-dualism’. Intriguingly, shifts away from polar metaphysical views to more moderate, 
‘softer’ positions, was also evident for a large portion (37%) of baseline ‘hard-dualists’ who tended to reject any 
preference or endorse an equanimous (i.e. mixed) position post-psychedelic-use (Fig. 2a,b). Separately, however, 
we observed that those who held more moderate views on panpsychism became more convinced of this posi-
tion post-psychedelics (labelled ‘believers’) (Fig. 2c,d). These prospective findings were matched by correlations 
between lifetime psychedelic-use and stronger panpsychist and weaker materialist views, at baseline (Fig. 2e).

Figure 2.   The nature of belief-shifts post-psychedelic-use. Matrices displaying the rate of belief-shift from 
and towards different ‘hard’ metaphysical positions are displayed at 4 weeks (a-above) and 6 months (b-above) 
following the ceremony. Significant rates of change were found only for respondents’ endorsing materialism at 
4 weeks (a-below) and 6 months (b-below), with most of these ‘hard materialists’ leaning towards dualism or 
equanimity (or reduced hard materialism) post-ceremony. Significant rates of belief-shift were also found for 
respondents with non-committal views on panpsychism at baseline, who then shifted towards a panpsychist 
‘believer’ stance at 4 weeks (c) and 6 months (d) post-ceremony. (e) Lifetime psychedelic use was positively 
correlated with panpsychist views and negatively correlated with hard materialistic views measured at baseline. 
(*p < 0.05, **p < 0.01, ***p < 0.001).
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Non‑physicalist beliefs and well‑being.  A significant positive correlation was found between shifts 
away from hard-materialism (the NPB factor) and changes in well-being. The correlation was significant at 
4 weeks and at 6 months post-ceremony (Fig. 3).

Process of change modelling.  A path analysis was performed to examine mechanisms associated with 
shifts in the relevant non-physicalist beliefs (see “Methods” for details). Included in the model were items and 
scales pertaining to the acute subjective effects of psychedelics as well as environmental and social-contextual 
variables relevant to the ceremony experience. Results supported a model with excellent fit (Supplementary 
Table 2) in which perceived ‘emotional synchrony’ with other participants—moderated by baseline scores of 
peer conformity—predicted subsequent changes in the NPB factor. Acute emotional synchrony was itself pre-
dicted by trait absorption, gender, age, baseline beliefs, plus identity fusion (i.e., identification with the ceremony 
group) assessed shortly prior to the experience (see “Methods” for details) (Fig. 4).

Validation with data from a controlled clinical trial.  To test the validity and replicability of our find-
ings, we included items corresponding to the NPB in a double-blind randomized-controlled trial comparing a 
group (n = 30) receiving psilocybin therapy with another undergoing a 6-week course of escitalopram (n = 29) 
(See “Methods” for details of trial design). Results replicated well across the independent studies. That is, a sig-

Figure 3.   Shifts away from hard materialistic beliefs are associated with increases in well-being. A positive 
correlation was observed for shifts away from hard materialism versus changes in well-being at both (a) 4 weeks 
and (b) 6 months.

Figure 4.   Changes in non-physicalist beliefs are moderated by baseline variables and pre-state identify fusion 
and mediated by acute emotional synchrony during the psychedelic session. Path model showing changes in 
Non-physicalist Beliefs to be affected by several demographic and trait characteristics including absorption, 
gender and age, mediated through perceived emotional synchrony during the psychedelic group session. 
The effect of synchrony on non-physicalist beliefs was conditional on respondents’ baseline scores of peer 
conformity. Standardized β-coefficients are shown for significant (p < 0.05) regression paths (not shown are 
additional significant correlations between non-physicalist beliefs at baseline and absorption with gender, 
r = 0.19 and r = 0.16, respectively, as well as a significant effect between beliefs at baseline and at 4 weeks post-
session; β = 0.75.
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nificant drug versus time (before treatment and 6 weeks after) interaction was observed (F(56) = 3.13, p = 0.041, 
one-tailed). More specifically, post-hoc tests reveal that shifts away from hard materialism were evident in the 
psilocybin group only (Z = 2.28, p = 0.02, d = 0.45). The escitalopram group showed no changes in NPB (Z = 0.24, 
p = 0.33, d = 0.2). (Fig. 5a). Importantly, consistent with the above-reported findings of a relationship between 
belief shifts and positive mental health outcomes, significantly greater shifts away from hard materialistic beliefs 
(the NPB factor) were found for those patients who showed a clinically meaningful response to psilocybin only 
(response is defined as at least 50% reduction in depression scores from baseline to week 6), versus those who 
showed a response to escitalopram (Z = 1.74, p = 0.041, g = 0.56, 90% CI [− 0.17, 1.26]) (Fig. 5b). Finally, we found 
that the belief-shifts in the psilocybin condition were largely correlated with positive endorsement of a unifying 
spiritual principle (measured at the same timepoints as metaphysical beliefs; see “Supplementary Methods” for 
the items used), indicating that changes in metaphysical beliefs are related to changes in spiritual beliefs, and are 
specific to the action of psychedelics versus a conventional antidepressant drug (Fig. 5c).

Discussion
The present study sought to test the hypothesis that psychedelic experiences mediate changes in metaphysical 
beliefs concerning the nature of reality, consciousness and ‘fate’. Converging cross-sectional, prospective observa-
tional and controlled research data suggest a relationship between psychedelic experiences and shifts away from 
positions of hard physicalism and towards panpsychism, dualistic, and fatalistic beliefs. The observed changes 
were enduring, persisting for up to 6 months in most domains, with the exception of fatalistic determinism. 
Moreover, the large-sample prospective/observational and smaller but well-controlled research sample findings 
converged, implying that psychedelic-use may be a key casual determinant of the relevant shifts in metaphysical 
beliefs. Furthermore, the belief-shifts were correlated with positive mental health changes; namely, improvements 
in well-being in the observational data and depression scores in the controlled research data.

Included within this study results was the specific finding of an increase in fatalistic determinism follow-
ing ceremonial psychedelic use. Unlike non-physicalist beliefs, these changes were not sustained in time. One 
possible explanation for this discrepancy may be due to the necessity of culturally or institutionally-mediated 
reinforcement to consolidate these changes, e.g., through religion or a socio-political milieu. In this specific case, 
it is plausible that non-physicalist beliefs feature more heavily in ‘psychedelic culture’, compared with beliefs 
concerning fatalistic determinism (see popular literary and artistic examples here24,48), and therefore the former 

Figure 5.   Consistent shifts away from physicalism after psilocybin therapy for depression: (a) significant 
shifts away from hard physicalism were only seen for psilocybin and not the escitalopram condition at the 
6 week endpoint versus baseline (Bonferroni-corrected; p values and Cohen’s d effect sizes shown). (b) Greater 
belief-shifts in the predicted direction were found for treatment responders in the psilocybin condition versus 
responders in the escitalopram group (p value and Hedges’ g effect size shown). (c) Shift in non-physicalist 
beliefs were significantly associated with increases in ‘Spiritual Universality’ (STS scale) at the 6-week endpoint 
versus baseline, and this was specific for the psilocybin group (i.e., it was not seen in the escitalopram group).
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beliefs are more exposed to reinforcing influences than the latter. This is in line with the notion that the context 
may have an enduring influence on these lasting effects41,42,45.

Path analyses on the psychedelic ceremony-derived data highlighted the predictive relevance of certain psy-
chological traits, including ‘absorption’—which indexes differential proclivity to states of immersion or ‘flow’49, 
and peer conformity. Trait absorption has been found to predict propensity for spiritual-type experiences50 and 
is related to trait suggestibility49—as well as a serotonin 2A receptor genetic polymorphism51—the key receptor 
target for classic psychedelics52. Peer conformity has also been found to relate to suggestibility53.

These findings extend current understandings of the interaction between the psychedelic state and both sug-
gestibility and trait absorption40,54,55, by highlighting how changes in metaphysical beliefs may become prominent 
in group settings during psychedelic-use. These relationships evoke historical cases where psychedelics have 
been exploited for purposes of mind-control56. Important ethical considerations are raised by the prospect of 
pharmacologically catalysed changes in core beliefs occurring without prior informed consent. In light of these 
findings, future studies and services that offer psychedelic experiences may be ethically obliged to include refer-
ence to the possibility of belief change as part of informed consent procedures. Relatedly, further research is 
critical to test the robustness and reliability of the phenomenon, as this will determine how important it is that 
the information be provided to research participants and service users.

We are of the view that psychedelic therapy depends on an interaction between a biological action of the drug 
and non-pharmacological contextual factors45. Just as the management of context is essential for therapeutic 
outcomes, so it may require careful and responsible management with regard to other psychological outcomes 
such as potential changes in metaphysical beliefs. For relevant discussions see Timmermann et al.45, Carhart-
Harris and Friston41, and Letheby57.

Regarding demographic variables, age and gender were other relevant predictors of belief shifts: specifically, 
lower age and female gender were predictive of the relevant changes. The relationship between lower age and 
suggestibility is well established58. Pre-state identity fusion (feelings of identification with the ceremony group59) 
was another relevant variable moderating susceptibility to the relevant belief-shifts. All of these variables mod-
erated ‘emotional synchrony’60 felt during the psychedelic ceremony itself. Higher emotional synchrony scores 
strongly mediated the relevant shifts in metaphysical beliefs, i.e., away from physicalism.

The path modelling results add further weight to the principle that outcomes of psychedelic-use strongly 
depend on contextual variables61 and mesh with other work suggesting that ritual can enhance cultural 
transmission62. It is logical to surmise that the influence of cultural context, and ritual in particular, could be 
further enhanced via the pro-suggestibility action of psychedelics—an action that may relate to evidence for the 
neuroplasticity-enhancing effects of psychedelics63. Advancing our understanding of the biological aspect of 
psychological transformations is a research area deserving special focus. For example, the relationship between 
serotonin 2A receptor agonism-induced cortical plasticity seems especially relevant in this regard15,63.

A recent hierarchical predictive coding inspired model of the brain action of psychedelics, known as ‘REBUS’ 
(RElaxed Beliefs Under pSychedelics), may provide some useful inspiration for aiding investigations of the 
neurobiology of belief change processes41. The REBUS model proposes that rendering high-level beliefs and 
assumptions more plastic (by reducing the precision-weighting on these prior beliefs) under psychedelics is a 
key mechanism underlying their acute phenomenological and potential therapeutic effects. Like previous work 
in other psychological domains (discussed above), our results indicate that changes in beliefs tend to occur in a 
particular direction (i.e., in the present case, away from physicalism). At the aggregate level, the dominant direc-
tion of this shift points away from ‘hard’ metaphysical views, and away from ‘hard materialism’ in particular. 
However, results also reveal signs of a ‘hardening’ (or increase in confidence or precision-weighting) in beliefs 
in panpsychism and related domains of ‘hard’ dualism. Changes in confidence in beliefs under psychedelics 
may be dose-sensitive64, and confidence (i.e., precision-weighting) or the content of actual beliefs are likely to 
be sensitive to indirect influences—beyond drug action alone65. More research is needed to better examine the 
usefulness of different theoretical models for explaining the findings we present here.

It important to highlight that the data we present here corresponds to hundreds of responses from participants 
taking part in a range of ceremonial contexts, supplemented by data from rigorously controlled clinical research. 
Our findings could, therefore, be interpreted as suggesting a degree of context-independency in the specific nature 
of the observed changes. It is relevant to consider however, that even in therapeutic and research environments, 
the psychedelic experience and surrounding process will be imbued with cultural influences that could easily 
affect beliefs in a particular direction45.

More work is needed to address the question of whether the apparent directional nature of post-psychedelic 
belief-shifts are context independent or otherwise. Aside from assessing more diverse contexts, one might also 
consider measuring the metaphysical beliefs of others attending and organising ceremonies, as well as those 
managing and participating in clinical research, to see if there is any evidence of inter-personal or cultural 
transmission of beliefs. It may transpire that the two possibilities (context dependency versus independency) are 
not mutually exclusive, e.g., acute belief relaxation may be somewhat context independent but sub-acute belief 
revision and consolidation may be more dependent on context. That self-organized or autopoietic processes are 
involved in any putative direction-specific, context-independent psychological changes seen after psychedelic-use 
is a plausible possibility also deserving of further thought and research. Addressing this question will not be trivial 
but may also bear relevance to the related question of whether psychedelics can be ‘intrinsically’ therapeutic (i.e., 
that context-independent mechanisms driving the therapeutic potential of psychedelics relate to their capacity 
to shift metaphysical beliefs in a specific direction).

Accounts of the apparent modulation of core beliefs via psychedelic drug use appears to be consistent across 
different Western cultures44, and the types of beliefs that participants appear to gravitate towards (e.g., panpsy-
chism) after psychedelic use are somewhat consistent with those that are culturally held by many indigenous and 
mestizo populations (e.g., worldviews related to animism48,66), as well as some “New Age” groups67. One could 
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interpret these observations as consistent with a context-independent belief shift, or alternatively, evidence of 
a bidirectional causal relationship between cultural values and psychedelic use, e.g., that certain cultures and 
viewpoints lend themselves toward psychedelic use, although the availability of psychedelic plants will be a 
key factor. One way to test the causality question might be to assess metaphysical beliefs in populations with 
limited access to psychedelic plants or drugs. Another approach would be to assess whether an increase in the 
prevalence of psychedelic drug use e.g., as in happening presently in certain Western countries68, is translating 
into shifting metaphysical beliefs.

Assessing the value of competing philosophical positions is beyond the remit of the present work—and, some 
might argue, beyond the remit of science. However, we acknowledge that this matter has important ethical, social 
and psychological implications and therefore merits some further comment. It would be hasty, in our view, to 
interpret this study’s findings as evidence in favour of the positive value of e.g., non-physicalist, pro-panpsychist 
or fatalistic beliefs. For example, the adoption of non-physicalist or supernatural beliefs have been associated 
with maladaptive coping strategies such as avoidance or escapism, e.g. via ‘spiritual bypassing’69–72. One prag-
matic way in which science could approach this issue would be to assess how different metaphysical positions 
interface with individual (mental) health, as well as other indices of individual plus group or societal health, e.g., 
population-level well-being, as well as behaviours linked to ecological health.

The present study found a positive association between changes in metaphysical beliefs away from physical-
ism and increases in psychological well-being. Moreover, this finding was replicated in independent data from 
controlled research where belief-shifts in a consistent direction were found in responders (vs. non-responders) 
to psilocybin-therapy for depression, and no such relationship was evident for an active-treatment (selective 
serotonin reuptake inhibitor, antidepressant, ‘escitalopram’) control arm, even in those who responded to that 
intervention. These findings suggest that non-physicalist beliefs may be psychologically protective during psycho-
logical distress, resonant with the hypothesis that religious practices and beliefs serve a similar function73,74. An 
alternative explanation might be that it is the relaxation of—e.g., too-heavily-weighted, metaphysical beliefs—and 
not the specific shift away from physicalism, which may be related to these changes. Further work is needed to 
test these, and other, possibilities.

It is important to note some limitations to our findings. We did not collect respondents’ and patients’ religious 
affiliations at baseline, differential environmental susceptibilities, or interests concerning metaphysical beliefs. 
It is plausible therefore that we recruited an atypical sample skewed towards individuals who were sensitive to 
the belief shifts observed here. In this regard, it may be noteworthy that both samples were largely comprised of 
Western, well-educated people.

Although we replicated our findings in two different groups, significant differences exist between both samples 
(e.g., the number of respondents, levels of psychological distress, corresponding expectancies etc.). Our failure 
to measure the cultural milieu for each population, including the views of those surrounding the respondent or 
patient at the time of psychedelic-use and afterwards, is an oversight. It is plausible, for example, that somewhat 
consistent non-physicalist views were held by co-ceremony attendees and the research staff in the clinical trial, 
which transferred over to the participants in question. Such transference could also occur due an influence from 
the broader cultural milieu associated with psychedelic-use, e.g., influencing how the participants interpreted 
or made sense of their psychedelic experiences.

These caveats aside, it remains of interest that the present study discovered converging evidence in support 
of a potential causal influence of psychedelic-use on consistent changes in metaphysical beliefs. These lines of 
evidence include: (1) that the belief-shifts were observed prospectively (i.e. before vs after psychedelic-use) in 
a large sample, (2) especially pronounced shifts were seen in psychedelic-naïve participants, (3) the quality of 
the acute experience (i.e., emotional synchrony) was found to be a significant mediator of the belief-shifts, (4) 
extent of past psychedelic-use correlated with beliefs in the predicted direction, and (5) independent data from 
a separate controlled study in a different population, replicated our observational research findings. It is also 
relevant that previous controlled studies have demonstrated post-psychedelic changes in other psychological 
domains after controlling for potential confounding factors29,75,76.

To conclude, this mixed method study, comprising of an observational plus controlled research design, has 
assessed the relationship between psychedelic drug use and metaphysical beliefs. Findings are consistent with 
the inference that psychedelic-use inclines individuals away from hard physicalist beliefs and towards dualistic, 
panpsychist, and fatalistic beliefs, thus highlighting the potential of psychedelics to alter some of the most deep-
seated and influential human beliefs. These results have profound scientific, societal, political and philosophical 
implications, and therefore demand further investigation.

Methods
Design and participants.  Respondents planning to attend a ceremony involving a psychedelic substance 
(psilocybin/magic mushrooms/truffles, ayahuasca, DMT, San Pedro, LSD/1P‐LSD) were recruited via online 
advertisements and invited to sign up for the study via the website www.​psych​edeli​csurv​ey.​com. Subjects were 
offered to sign up if planning to attend in a ceremony involving the use of a plant medicine (for example within 
an Ayahuasca retreat) or another guided psychedelic experience. Eligibility criteria to participate consisted in: 
being 18 years or older, good comprehension of the English language, and the intention to participate in a retreat, 
ceremony or other guided experience involving a classic psychedelic (i.e., 5-HT2A agonist such as psilocybin, 
DMT, mescaline or LSD). The study received a favourable opinion from the Imperial College Research Ethics 
Committee and was sponsored by the Imperial Joint Research and Compliance Office. All participants provided 
informed consent. Automatic email reminders were then sent out at multiple time‐points at baseline (one week 
before the experience), one day after the experience and 4 weeks after the indicated date of the experience to 
participants who signalled consent, including links to surveys hosted on the online platform SurveyGizmo. All 

http://www.psychedelicsurvey.com
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methods were carried out by relevant guidelines and regulations (see Kettner et al.43 and Table 2 for study details 
and sample characteristics at baseline).

Survey findings were complemented by results from controlled a controlled clinical-trial comparing psilo-
cybin versus escitalopram treatment for major depression. The data from 59 participants with major depression 
(> 17 on Hamilton-Depression [HAM-D-17] scale at screening) who completed the trial was used (30 participants 
for psilocybin and 29 for escitalopram). Participants ranging from 18 to 80 years old were recruited formally 
through trial networks, informally via social media, and through other sources (see Carhart-Harris et al.77 for 
demographic information). Main exclusion criteria consisted in immediate family or personal history of psy-
chosis, medically significant health conditions (assessed by a physician), a history of serious suicide attempts, 
positive pregnancy test, contraindications to undergo an MRI or taking selective serotonin-reuptake inhibitors 
(SSRI’s), previous use of escitalopram or a pre-existing condition that could jeopardize the rapport between the 
participant and the trial mental health caregivers. Participants received either two doses of an active dose of 
psilocybin (25 mg) and 6 weeks of daily placebo (psilocybin group) or two doses of a control dose of psilocybin 
(1 mg) and daily escitalopram (escitalopram group). Participants completed an adapted version of the Meta-
physical Beliefs Questionnaire (see “Measures”) at baseline and at 6 weeks following the start of treatment, the 
latter being the key endpoint of the trial. Home Office Schedule 1 Drug Licenses, UK Medicines & Healthcare 

Table 2.   Demographic information collected at baseline43.

Total N 819

Age 44.4 ± 12.6

Gender

Female 359 (43.8%)

Male 455 (55.6%)

Other 5 (0.6%)

Nationality

United States 359 (43.8%)

United Kingdom 160 (19.5%)

Australia 31 (3.8%)

Germany 28 (3.4%)

Canada 26 (3.2%)

Other countries (53 in total) 215 (26.3%)

Education

None 6 (0.7%)

High School or equivalent (GED) 62 (7.6%)

Associate/Technical Degree 58 (7.1%)

College Diploma 250 (30.1%)

Master’s Degree 275 (33.6%)

Doctorate or Professional Degree 168 (20.5%)

Employment

Student 46 (5.6%)

Working full-time 520 (63.4%)

Working part-time 120 (14.7%)

Retired 73 (8.9%)

Unemployed 60 (7.3%)

Median household income 9000 $/month

Ethnicity

White 743 (90.7%)

Black or African American 12 (1.5%)

Asian 48 (5.9%)

American Indian or Alaska native 3 (0.4%)

Unknown/prefer not to say 11 (1.3%)/23 (2.8%)

Marital status

Cohabiting with partner 101 (12.3%)

Married 340 (41.5%)

Divorced 86 (10.5%)

Separated 29 (3.5%)

Never married 254 (31.0%)

Widowed 9 (1.1%)
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products Regulatory Agency, and GDPR approvals were obtained. All study protocols were approved by the Brent 
Research Ethics Committee, the Health Research Authority, Imperial College London and the Joint Research 
Compliance office. All methods were carried out by relevant guidelines and regulations (see Carhart-Harris 
et al.77 for details regarding the study protocol and the main results of the trial). (ClinicalTrials.gov Identifier: 
NCT03429075, registered on February 12, 2018; EudraCT: 2017-000219-18).

Measures.  There were two main outcome measures in this study which were employed at baseline (one week 
prior to the experience), 4 weeks, and 6 months after attending the ceremony. They were (1) a self-constructed 
Metaphysical Beliefs Questionnaire (MBQ; see Table 1), and (2) items extracted from the Free Will and Fatalistic 
Determinism subscales (containing nine items in total) of the FAD-Plus questionnaire, a validated measure of 
lay views on free will and determinism4 (see “Supplementary Methods” for the items used).

The MBQ consists of 13 items: three directly assessing beliefs concerning the mental and the physical (i.e. 
beliefs in physicalism/materialism, idealism and dualism)—that were directly extracted from previous work6, and 
ten that were conceived based on a review of literature pertaining to psychedelic-induced changes in metaphysical 
beliefs23–25,78, qualitative studies79–81, and transcribed interviews performed in our own research involving DMT 
and psilocybin administrations to healthy volunteers82,83. Respondents were given the following instructions: 
‘You will be presented with a series of statements about the nature of consciousness and reality. Please read each 
statement carefully and rate the extent to which you agree or disagree with each item using the following scale’.

The relevant ten items were conceived with the intention of assessing beliefs in separate domains, including 
panpsychism, idealistic/solipsistic beliefs (i.e. ‘the physical world is an illusion generated by the mind’), beliefs in 
the literal transcendence of the constraints of this universe, and related beliefs in the existence of other worlds 
or universes that one can visit, monism (i.e. the position that there is only one fundamental type of substance), 
idealism (i.e. that reality is entirely constituted by mind or consciousness), physicalism or materialism (i.e. the 
belief that reality is entirely constituted by physical or material objects and processes), the notion that all mental 
events (including the sense of self) can be traced back to brain activity and more nuanced positions highlighting 
the embeddedness of conscious experience in brain, body and world (i.e. enactivism84).

Additionally, we explored the acute experiences of ceremony participants by issuing questionnaires enquir-
ing about this one day after the experience itself. The Mystical Experience Questionnaire (MEQ21), visual scales 
derived from the 11-dimension Altered States of Consciousness Questionnaire (ASC85) and Perceived Emo-
tional Synchrony Scale (PESC86) were measured in relation to the acute psychedelic experience. Additionally, 
the personality trait Absorption49 (known to be a contextual factor which can strongly predict the character 
of psychedelic experiences54) and the subscale peer conformity from the Multidimensional Iowa Suggestibility 
Scale53 (suggestibility is known to be sensitive to psychedelic administration40) were both measured at baseline. 
Finally, identity fusion (the visceral experience of ‘oneness’ with the group) was measured shortly before the 
session as a single pictographic item59.

We also explored the extent to which any changes in beliefs might be associated with changes in psycho-
logical well-being. Well-being was measured at baseline, 4 weeks after, and 6 months after the ceremony using 
the Warwick–Edinburgh Mental Wellbeing Scale87, which has been shown to be sensitive to the effects of 
psychedelics55,76,88.

For controlled research, a shortened version of the Metaphysical Beliefs Questionnaire was used (containing 
the following items: Ontological Transcendentalism, Supernatural Transcendentalism, Dualism, Materialism, 
and Non-naturalism), from which the NPB factor was extracted. Also, for the controlled study, the ‘Universal-
ity’ subscale from the Spiritual Transcendence Scale89 (see “Supplementary Methods” for the items) was used to 
determine the association between changes in beliefs and changes in spirituality.

Statistical analysis.  An exploratory factor analysis was performed on the MBQ (Table 1) at baseline. Mul-
tiple heuristics were used to determine the optimal number of factors to retain among the 13 items included in 
the analysis90. Parallel analysis, optimal coordinate and the ‘Kaiser rule’91, suggested a three-factorial solution, 
whereas acceleration factor and visual examination of the scree plot a unifactorial solution (Supplementary 
Fig. 4). Examination of factor loadings showed that in the three-factorial solution, only one and two items loaded 
on factors two and three, respectively. Thus, a unifactorial solution was chosen, with standardized loadings 
presented in Table 1. After removal of items with a. factor loading < 0.492. Finally, Cronbach’s alpha was used to 
determine internal consistency.

Analyses were conducted to determine changes in beliefs (baseline vs 4 week post ceremony, and baseline 
vs 6 months post ceremony) for all respondents. Separate analyses were performed using responses from par-
ticipants with no previous psychedelic experiences, on the grounds that respondents with previous psychedelic 
experiences might already have had shifts in the relevant beliefs. Paired t-tests were performed to assess the 
statistical significance of changes in specific beliefs (the principal factor extracted from the MBQ and the Free-
Will and Fatalistic Determinism subscales from the FAD scale). Two-tailed and Bonferroni-corrected p-values 
are reported. Cohen’s d effect sizes are reported for all paired analyses.

Following previous studies6, we also performed analyses to determine the rate of conversion from baseline 
‘hard’ metaphysical positions regarding materialism, idealism and dualism. In order to do this, we grouped 
respondents based on their tendency to endorse materialism, dualism, idealism or ‘none/mixed’ based on their 
initial Likert responses for items 3, 4 and 5 of the MBQ (see Table 1). The single highest score between the three 
items corresponded to the group each respondent would be allocated. If there were competing highest scores, 
or if the highest score was below or equal to a neutral score, then subjects were grouped as None/Mixed. Deter-
mining the rate of conversion from a hard metaphysical position was done via Chi-squared tests comparing 
percentages of ‘Remainers’ (those respondents who did not shift between groups in subsequent timepoints) 
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and ‘Converted’ (those who did in any direction). Determining differences between the groups toward which 
Materialists respondents converted (the only group showing a significant rate of conversion) was also done by 
performing paired Chi-squared tests for each pair of comparisons (p values were Bonferroni-corrected for mul-
tiple comparisons). We also performed a similar procedure using a single item corresponding to panpsychism 
from the MBQ, by grouping respondents as ‘Believers’, ‘Sceptics’ and ‘Neutral’ according to scores above, below 
or corresponding to, the neutral Likert score. Chi-Squared tests were performed for comparing Conversion from 
and towards a different metaphysical position.

A longitudinal exploratory path analysis was performed to determine the psychological mechanisms associ-
ated with changes in NPB. Included were items and scales pertaining to the acute subjective effects of the psyche-
delic as well as environmental and social contextual variables relevant to the ceremony experience. Specifically, 
the intensity of visual (simple and complex imagery scales; ASC), mystical-type (MEQ) and emotional synchrony 
experiences (PESC), measured on the day post-session, were expected to predict baseline-corrected NPB scores 
4 weeks post-session, although due to non-significance of effects, only the PESC was retained in the model. In the 
case of collective emotional synchrony experiences, this effect was expected to be moderated by peer conformity 
measured at baseline, calculated as the sum of the four peer conformity-items from the short suggestibility scale 
(SSS). Demographic variables, trait absorption (MODTAS), baseline supernatural NPB, and alignment with the 
group assessed hours before the session via a pictographic identity fusion scale59 were included in the model as 
predictors of acute experience (MEQ and PESC) scores. Whenever a respondent attended more than one psy-
chedelic ceremony and provided multiple reports, only the largest score for each of these scales was considered.

The association between changes in NPB and mental health outcomes was assessed by Pearson-Point cor-
relational analyses between changes in the NPB factor and changes in well-being (changes in WEBMWS scores).

For the controlled research analysis, changes in NPB between baseline and the 6-weeks timepoint was com-
pared between the psilocybin and escitalopram groups using a repeated measures ANCOVA, adjusted for base-
line. Post-hoc tests comparing baseline and 6-weeks post-treatment were performed using Wilcoxon signed rank 
test for dependent samples (Bonferroni-corrected). Changes in NPB Beliefs were compared for psilocybin versus 
escitalopram remitters using Wilcoxon rank sum test for independent samples. Finally, the association between 
Changes in NPB and changes in Spiritual Beliefs were assessed using the Universality subscale from the Spiritual 
Transcendence Scale89. Single-sided p-values are reported for controlled research analysis as clear hypotheses 
were derived from the main survey data presented here. Cohen’s d and Hedges’ g effect sizes are reported for 
paired and independent tests, respectively.

Data availability
Data is available upon reasonable request to the corresponding author.
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