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ARTICLE INFO ABSTRACT

Keywords: Background: Insight —asudden, change.in.understafiding or perspectiveithatifeelsitruejorreliablal- is a common
Insight ) occurrence during psychedelic experiences, and often considered by clinicians and patients to be central to their
Psy, d:‘edel‘cs ; therapeutic value. However, their occurrence and role has not been systematically assessed.

VN\I’znsnbc:lme;penence Objectives: We reviewed all peer-reviewed studies that published data on insight catalysed by a classic psyche-

delic at psychoactive levels to elucidate several aspects of psychedelic-catalysed insight, including its prevalence,
relationship to dose, time-course, and relationship to therapeutic outcomes. Risk of bias was assessed regarding
selection, reliability, causality, and transparency. PROSPERO registration: CRD42023405854

Findings: The final database and key bibliography searches were completed on July 13, 2024. We screened 741
abstracts and included 98 studies (40 survey, 58 interventional). Insight was positively correlated with psy-
chedelic dose, and was significantly higher following psychedelics in 43 of 46 (93 %) studies that presented a
comparison to a placebo condition. Crucially, 25 of 29 studies (86 %) found that insight was associated with
therapeutic improvement, and this relationship was often stronger than mystical-type experience, which has
received more research attention.

Inzerpretalmn. mew indi

Mental health

Heterogeneous study designs and operationalisations of insight precluded a meta-analytic summary.
Publication bias and selective reporting is possible, given insight was typically not a primary outcome of the
included studies.

1. Introduction etal., 2017), awe (Hendricks, 2018), emotional breakthrough (Roseman

et al., 2019), ego-dissolution (Nour et al., 2016) and mystical-type ex-

High doses of classic psychedelics’ produce many different acute periences® (Griffiths et al., 2006). Similarly, many people, across a di-
subjective effects, which predict therapeutic benefit to varying degrees versity of contexts — from mdlgenous cultural practices to chmcal trials —

(Yaden et al., 2024). These include feelings of connectedness (Watts commonly réport gaining nev “understandings from their

* Correspondence to: Clinical Psychedelic Lab, Level 1, Building 2, 270 Ferntree Gully Road, Notting Hill, Victoria, 3168, Australia.
E-mail address: josh.kugel@monash.edu (J. Kugel).

2 “Classxc psychedehcs“ refer to the most commonly used compounds that roduce substantially altered states of consciousness via agonism'of 5-H :
The t: [ . 1y] le), m e, an 'BMWN—dlmethyltryptamme) The term “classic” is used to dxfferennate
these substances from other types of psychoactive drugs, such as MDMA and ketanune, which are sometimes referred to as psychedelic due to the similarity of their
acute effects, but differ from classic psychedelics in their pharmacological mechanisms of action, acute effects, or histories of use.

2 “Mystical experience” is a term popularised by Williams James (1902)/(2008) that referred to a broad range of intense and extraordinary experiences associated
with religious belief and practice, but that in psychedelic research has, through psychometric refinement of the Mystical Experience Questionnaire, come to be
operationalised as feelings of unity, positive mood, ineffability, transcendence of time and space. Due to the association of this term with supernatural belief systems,
there has been a recent movement to instead use the term “mystical-type experience” (Sanders and Zijlmans, 2021) or to capture the related narrower construct of
ego-dissolution (Nour et al., 2016).
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é fodern psychedelic research tends to use the word

this phenomenon, and specifically to acquisition of new

understandings that are grasped suddenly and are accompanied by a
feeling of certainty or confidence (we discuss formal definitions of insight
below).

Recently, insight has been highlighted as a therapeutic mechanism of
psychedelics and psychedelic-assisted therapies (Noorani et al., 2018;
Watts et al., 2017). Several studies have found a correlation between
acute ratmgs of psychedehc~catalysed m51ght and therapeutic beneﬁts

(Garc1a Romeu et al.,

a found that Insightful-
ness scores on the 11D-ASC were correlated with reductions in depres-
sion scores five weeks later (r=-.57, p=.01), and that out of all
self-report items administered, an item from the Insightfulness factor
(' felt particularly profound") was the most highly correlated with
clinical benefit (r=.581, p=.0005; Roseman et al., 2018). Recently,
several new measures have been developed to specifically assess aspects
of psychedelic-catalysed insight (Davis, Barrett, So, et al., 2021; Peill
et al 2022 Wolff et al 2022) L

1.1. What is Insight?

'ﬁmmen the subject of scientific study for over 100 years, and
appears in various domains, including problem-solving and creativity
research, psychotherapeutic research, contemplative science, and
cognitive neuroscience (Tulver et al., 2023). In all these fields, insight is
defined not just in th

1cahty of a new understanding, exemplified by
ulb” moments. Other approaches have focused
ecrs deﬁmng insight by the sudden restructuring of
mental representations that permit a new interpretation or solution to
emerge (Ohlsson, 1984, 1992; Wertheimer, 1959). While the relation-
ship between the cognitive and affective aspects of insight remains a
topic of ongoing study in problem-solving research (Wiley and Danek,
2024), cross-disciplinary studies suggest that the affective aspects of
insights are less variable across contexts than the cognitive aspects
(Tulver et al., 2023). As such, in this review, we focus on insight phe-
nomenology, defining insight as the sudden emergence of a change in un-
derstanding or perspective accompanied by a feeling of clarity or certainty
(Kounios and Beeman, 2014; Tulver et al., 2023; Webb et al., 2018).
Insight phenomenology is central to its definition and identification
in all domains where insight is studied (Laukkonen et al., 2023; Tulver
et al., 2023). In the problem-solving literature, where insight has been
most rigorously studied, researchers have increasingly moved towards
identifying insight on the based on self-reported phenomenology, rather
than the type of problem used to elicit it (i.e., insight occurs when a
problem, identified a priori as requiring insight, is solved). Further,
insight problem-solving research is increasingly capturing the different
affective dimensions of the insight, rather than unidimensional global
reports of whether an insight was experienced (Bowden et al., 2005;
Danek et al., 2014; Shen et al., 2016; Webb et al., 2018)m
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coghition‘alone'(®Gunios and Beeman, 2014; Webb et al., 2018).

As we define it, insight is not just an improved understanding or a
subjective component of correct problem-solving, but an important type
of cognitive process. In the problem-solving literature, insight is
generally considered to be a distinct cognitive process, and is contrasted
with analytical, incremental, problem-solving processes (Metcalfe and
Wiebe, 1987; Ohlsson, 2018). More generally, the feeling of insight has
been proposed to act as a metacognitive heuristic, capturing attention
and thereby aiding the selection of ideas or perspecnves based on pnor
learmng and context (Laukkonen et a] 2023) 50 3

Insxght, and related processes, appear in various domams of cogm—
tive science. Insight is described both in (a)psycho : :
where distinct moments of 1n51ght are common reg
the theoretic approach of the 1 jasises in:
2007 Jenmssen et al., 2018)}%

DgOUS processes are also descrxbed in leammg (e.g., the nonon of "con-
ceptual change"; Mintzes and Quinn, 2007), flow states (Vervaeke et al.,
2018), and cognitive development (e.g., Piaget’s notion of accommo-
dation; Piaget, 1951),

1.2. Insight and psychedelics

Insight is a regularly reported feature of psychedelic experiences.
Insight is a common motivation for naturalistic psychedelic use
(Johnstad 2023; van Oors uw etal zozz)mmm

re, dre often experienced mtensely followmg the admmlstratmn

of psychedehcs (Vervaeke etal., 2018 Yaden et al., 2017) gReopleiofter®

e8P0 i inderstanding(i’e!)elarity)'th a way that is felt to be

d1rectly percewed or recewed rather than mtellectually worked out (1 e.,
sudden), and accompamed by. such: se.of au at:the nev

certamty) These aspects of acute psychedehc experlence are someumes
referred to as the noetic quality (Cole-Turner, 2021; James, 1902/2008).

Reflecting the centrality of insight to psychedelic experience, all the
most prominent scales used to assess psychedelic phenomenology
include items referring to insight and related subjective elements (see
Table 1 for example items), including the Altered States of Conscious-
ness Rating Scales (all versions: APZ, OAV, 5D-ASC and 11D-ASC),
Phenomenology of Conscnousness Inventory, Hallucmogen Ratm
Scale, and iMysticalsExpeérience Ques s (MEQ )
Additional measures have recently been developed to assess certam
types of insight that are occasioned by psychedelics. The Psychological
Insight Scale (PIS; Peill et al., 2022) and the Psychological Insight
Questionnaire (PIQ; Davis et al., 2021) are both measures of “psycho-
logical insights” catalysed by psychedelic experiences. Similarly, the
Acceptance/Avoidance-Promoting Experiences Questionnaire (Wolff
et al., 2022) captures psychedelic-catalysed insights related to alter-
anons in psychological flexibility.

1.3. The scope of this review

There is a need for a comprehensive and integrated review of
research on psychedelic-catalysed insight for two main reasons. First,
despite the high level of academic interest in psychedelic-catalysed
insight, there has been no comprehensnve rev1ew of the empmcal

lvxg\ﬁ\/v\ Vs C\C‘VLH
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Table 1
Insight-related scales included in this review.
Scale name (Acronym) Number of Number of Insight-related factor Sample item
included insight-related
studies items (Total
items)
11-Dimension Altered States of 60 3(42-949) Yes (Insightfulness) “I gained clarity into connections that puzzled me
Consciousness Rating Scale (11D-ASC)* before”.
and 5-Dimension Altered States of
Consciousness Rating Scale (5D-ASC)"
Mystical Experience Questionnaire 11 6 (43) Yes (Noetic Quality)” “Gain of insightful knowledge experienced at an
(MEQ43)° intuitive level”.

Hood Mysticism Scale® 1 5(32) Yes (Noetic Quality) “I have had an experience in which a new view of
reality was revealed to me".

Psychological Insight Scale (PIS) 5 7@ Yes - Total score “I have had important new insights about how past
events have influenced my current mental health and
behaviour”.

Psychological Insight Questionnaire (PIQ) 14 23 (23) Yes - Total score and both subscales “Realized how current feelings or perceptions are

(Avoidance and Maladaptive Patterns related to events from my past”.
Insights; Goals and Adaptive Patterns
Insights).
Johns Hopkins University — Psychologically 15 1) Single-item “How personally psychologically insightful was your
Insightful (JHU-PI) experience?”, rated from 1 to 8, with 1 = no more than
routine, and 8 = the single most psychologically
insightful experience of my life.
VAS - Insight 2 1(1) Single-item “Insight” or “Emotional Insight”, rated from 0 to 100.

Note. Item lists and descriptions of psychometric properties are included in the Supplementary Information.

# Derived from the 5-Dimension Altered States of Consciousness Rating Scale.

b The 5D-ASC and its predecessors, the APZ and OAV, do not have an insight-related factor. However, some studies administer these measures but report the 11D-
ASC factors. Studies were included only if the Insightfulness factor was reported.

¢ Includes studies that administered the States of Consciousness Questionnaire (SOCQ), a 100-item scale that includes the MEQ43.
9 The experience of certain specific insights are also included in the External Unity factor.
¢ Some studies extract a Noetic Quality factor, though this is not the most common factor structure. Studies were included only if the Noetic Quality factor was

reported.

thoughts, emotions, and behaviours, but not “mystical insights” con-
cerning metaphysical, supernatural or spiritual topics) or aspects of
insight (e.g., only evaluations of insightfulness without capturing the
accompanying affective aspects), rather than studying the phenomenon
of insight as a whole (see Tulver et al., 2023, for an exception). Conse-
quently, research on psychedelic-catalysed insight risks being under-
mined by construct under-representation and the jingle-jangle fallacies.
As such, we include in this review not only scales that explicitly measure
insight, but also scales that measure defining aspects of insight experi-

search validation set, imported databases searches, excluded studies at
each screening stage, extracted data, data analysis scripts) are available
at the Open Science Framework (https://osf.io/qzegk/?view_only=344
6dfc43b1248368d30413dd4622879).

2.2. Search procedure

We aimed to identify all peer-reviewed studies that published data
on insight catalysed by a classic psychedelic at psychoactive levels. In-
clusion criteria were: 1) use of ’classic’ or serotonergic psychedelics

2 (LSD, psilocybin, DMT, ayahuasca, 5-MEO-DMT or mescaline); 2) doses

of ps -catalyse
psychedelic research and the cognitive science o!
important avenues for future research.

Given this rationale, this systematic review analyses empirical find-
ings relating to insight catalysed by psychoactive doses of psychedelics
(i.e., not microdoses), including its prevalence, relationship to dose,
time-course and relationship to therapeutic outcomes. While not iden-
tified as a gore research question in the protocol, i
sents an {

2. Methods

2.1. Transparency and openness

The study protocol was developed in accordance with the Systematic
Reviews and Meta-Analyses guidelines (PRISMA; Page et al., 2021) and
registered on the International Prospective Register of Systematic Re-
views (https://www.crd.york.ac.uk/prospero; ID: CRD42023405854).
All research materials and files associated with the data (search queries,

above the microdose range (as defined by Polito and Liknaitzky, 2022)
OR if the dose was not ascertained, doses where the effects were
hallucinogenic and/or involved functional impairment; 3) reporting of
primary quantitative data relating to insight-related constructs
(including “insight”, “insightfulness”, “psychological insight”, and
“noetic quality”); 4) use of human subjects; and 5) peer reviewed pub-
lications, written in English. All study designs were eligible for inclu-
sion, including randomised controlled trials, other interventional
designs, observational studies and prospective or retrospective survey
studies. No restrictions were placed on the date of publication.

% Our search strategy was to identify papers that included a term in the

title, abstract or keywords related to any classic psychedelic substance,
plus a term anywhere in the article related to insight or instruments that
capture psychedelic-catalysed insight. As additional psychometric in-
struments that measure psychedelic-catalysed insight were identified,
the search was re-run with the name of the new instrument added to the
search terms. The search terms at the start and the end of this iterative
process, and the set of clearly eligible studies used to validate the search
strategy, are included in the Supplementary Information.

We identified seven instruments providing data on psychedelic-
catalysed insight (Table 1). The psychometric properties and item con-
tent of the instruments are included in the Supplementary Information.
Some commonly used measures that contain insight-related items, such
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as the Phenomenology of Consciousness Inventory (PCI) and Halluci-
nogen Rating Scale (HRS), were excluded as they do not have an insight-
related factor, and hence, their total and factor scores do not provide
information specifically about insight. Similarly, studies using the 5-
Dimensional Altered States of Consciousness Rating Scale (5D-ASC),
Hood Mysticism Scale, or Revised Mystical Experience Questionnaires
(MEQ30), which do not typically have an insight-related factor, were
only included if they published data for an alternative factor structure
that included an insight-related factor (Insightfulness or Noetic Quality).

The final search was completed on 13th July 2024. The databases
searched included MEDLINE, PsycINFO, Scopus, Embase and CINAHL.
Additionally, we scanned key bibliographies for any additional eligible
studies and searched the Altered States Database (ASDB; Schmidt and
Berkemeyer, 2018), which contained data until 31st December 2023
(Devitt et al., 2024).

All screening rounds were conducted independently by two re-
viewers (JK, RL). Search results from the five databases, eligible studies
from the ASDB, and manual bibliography searches were imported into
Covidence (Covidence, 2021), where duplicates were removed, and ti-
tles and abstracts were screened for eligibility. Full text screening was
conducted on the remaining studies. At each stage, the primary reviewer
(JK) screened all articles and the secondary reviewer (RL) screened a
random sample of 20 % of the same articles, in accordance with previ-
ously published recommendations (Nevis et al., 2015; Schlosser, 2007).
Any disagreements during screening were resolved through discussion,
and if consensus was not reached, a third reviewer (PL) arbitrated. If
agreement was below a pre-specified threshold of 90 %, an additional
random sample of 20 % of the set of articles was screened. The level of
agreement between the two reviewers was 96 % at the title stage, and
88 % at full-text review stage. Consequently, a second 20 % sample of
papers was reviewed, in which the inter-rater agreement was 100 %.

2.3. Data extraction

Data were extracted by the primary reviewer. Another team member
reviewed 20 % of the included studies to confirm that data had been
extracted accurately. Errors were detected in 0.3 % of extracted data
points, falling below the threshold of 5 % that would have triggered the
review of an additional random sample of 20 %. Authors were contacted
if the relevant data was presented but interpretation was unclear,
whereas authors were not contacted when insight data was not reported.

The extracted data included: study design, sample size and charac-
teristics, drug and dose, insight-related scale scores, timing of adminis-
tration of insight scale, data permitting the computation of a summary
effect size between active vs. placebo conditions (where relevant), and
measures of the relationship between insight scores and mental health
outcomes. Where necessary, insight-related scores were converted to the
conventional units for that scale (e.g., converting from a raw score to a
proportion of scale maximum). Additionally, from studies that published
correlations between mental health outcomes and both mystical-type
experiences and psychedelic-catalysed insight, we extracted bivariate
correlations between mental health outcomes and mystical-type expe-
riences (or defining aspects of mystical-type experiences, such as ego-
dissolution).

2.4. Synthesis

Given degree of expected heterogeneity in outcome measurements,
treatment type, and trial design, a meta-analytic summary was not
specified in the protocol. Instead, to inform the research question about
the prevalence of psychedelic-catalysed insight, we used vote-counting
based on whether insight scores were statistically significantly higher in
the placebo or psychedelic condition (McKenzie and Brennan, 2019). For
the research question about the relationship between insight and psy-
chedelic dose, we calculated a correlation coefficient for each
drug-measure combination, using data from all relevant conditions. By
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including data at the condition level rather than the study level, studies
reporting insight scores for multiple high dose conditions (e.g.,
dose-dependence studies) contribute multiple datapoints. We graphically
present only the drug-measure combinations with the most data (Fig. 2
and Fig. 2B). For the research question about the time-course of insight
ratings, we graphically present the data for all studies which measured
insight at more than one timepoint (Fig. 3). For the research question
about the association between acute psychedelic-catalysed insight and
mental health outcomes, we present a structured tabulation of results
grouped by the type of outcome variable (Table 2) and study design
(Table S3). For the exploratory research question comparing insight and
mystical-type experiences as predictors of therapeutic outcomes, we used
vote-counting to assess the relative strength of these relationships. Spe-
cifically, we compared the strength of association of insight and
mystical-type experiences with therapeutic outcomes using two criteria:
a) absolute values, irrespective of statistical significance, and b) statisti-
cally significant differences, based on Steiger z-tests for the equality of
two dependent correlations (Steiger, 1980). Vote counting was conducted
at both the outcome comparison and study levels. Studies containing
comparisons of multiple therapeutic outcomes were classified as having
“mixed” results if some outcomes demonstrated a stronger relationship
with insight and others favoured mystical-type experiences.

2.5. Risk of bias

Given that the studies reviewed were highly heterogeneous, we used
an adaptation of the risk assessment methodology developed by Polito
and Liknaitzky (2022), based on Murad et al. (2018), rather than com-
mon Risk of Bias assessments such as the Cochrane Collaboration tool
(Higgins et al., 2011). Studies were scored (low, medium, high risk) on
ten domains, with precisely operationalised scoring guidelines for each
domain (Table S5). After piloting, the Risk of Bias criteria in the
pre-registered protocol were slightly amended to enhance the clarity
and completeness of the rating criteria.

The Risk of Bias assessment was completed by the primary reviewer.
The secondary reviewer assessed 20 % of the included studies to confirm
that risk of bias criteria had been evaluated accurately. Any discrepancies
were recorded and resolved via discussion. If agreement was below a pre-
specified threshold of 90 %, an additional random sample of 20 % of the
same articles were assessed for risk of bias. However, this was not trig-
gered, as the level of agreement between the two reviewers was 93 %.

3. Results
3.1. Study selection and characteristics

The systematic database search strategy identified 2089 papers, with
another 27 papers identified from other sources. After removing dupli-
cates, 741 unique papers had their titles and abstracts screened for
eligibility. Full text screening was conducted on the remaining articles
(n = 311), leading to a final sample of 98 included papers (see Fig. 1).

An overview of the characteristics and findings of all studies, ordered
by study methodology and year, are presented in the supplementary in-
formation (Table S2), d1es were orgamsed in four categones based on
their methodology: a -
line quesnonnalres that as e' [

data collection before and after a
setung (14 studies); é)ﬁ

: the effects of a
psychedehc y eslgn mvolvmg both ran-
domisation and a control condition (44 studies).

Sample sizes ranged widely, from 8 to 7785 participants. Survey
studies had more participants (11-7785, Mdn = 452) than randomised
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References from databases/registers (n = 2089)
(as n = 2078 studies)

Scopus (n = 925)

PsycINFO (n = 664)

References from other sources (n = 27)
Citation searching (n = 16)

Embase (n = 309) Grey literature (n = 11)
MEDLINE (n = 134)
§ CINAHL (n = 57)
§
§ |
o
3
References removed (n = 1365)
Duplicates identified manually {n = 32)
Duplicates identified by Covidence (n = 1333)
N
Studies screened (n = 741) > Studies excluded (n = 430)
_E Studies sought for retrieval (n = 311) —>{ Studies not retrieved (n = 0)
[
g v
]
“n
Studies assessed for eligibility (n = 311) Studies excluded (n = 213)
Exclude - No insight-related data (n = 189)
Exclude - Not primary data (n = 16)
Exclude - Not peer reviewed (n = 6)
Exclude - Micro-dosing study (n = 2)
Studies included in review (n = 98)
Contained insight ratings (n = 98)
E Compared psychedelic vs placebo insight ratings (n = 46)
_3 Included in dose dependence analysis (n = 50)
E Included in time-course analysis (n = 8)

Related insight and therapeutic outcomes (n = 29)

Compared insight vs. mystical-type experiences and therapeutic outcomes (n = 22)

Fig. 1. PRISMA Flow Diagram.

controlled trials (15-60, Mdn = 24) or non-randomised studies of in-
terventions (8-327, Mdn = 15). The majority of both interventional
(84 %) and survey (90 %) studies used healthy, as opposed to clinical,
populations. The most studied clinical population was depression (6
studies), followed by alcohol use disorder (2 studies), anxiety (1 study),
body dysmorphic disorder (1 study), problematic substance use (1
study), and various treatment-resistant psychiatric conditions (1 study).
Most survey studies explored multiple different psychedelics (24 studies,
60 %), while most interventional studies investigated only a single
psychedelic drug, primarily psilocybin (32 studies, 56 %) or LSD (16
studies, 28 %).

3.2. Measures of insight

Within the 98 selected studies, 85 studies used standard measures of
insight, while the remaining 13 studies used unconventional measures.
Most commonly, insight was assessed through items included in broad,
multidimensional measures of psychedelic experience. The 5D/11D-ASC
was the most used instrument that included data on insight, with its
Insightfulness subscale reported in 60 studies. Other popular measures
of insight included the single-item JHU - Psychological Insight (JHU-PI)
measure (15 studies), the Psychological Insight Questionnaire (PIQ; 14
studies) and the Noetic Quality subscale of the MEQ43 (11 studies).
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Lines of best fit are weighted by sample size.

3.3. The prevalence of insight

Across all study designs, psychedelic substances, and populations,
psychedelic administration was consistently found to be associated with
insight experiences. Of the 46 studies that presented a comparison be-
tween classic psychedelic (without pretreatment with Ketanserin or an
SSRI) and placebo conditions, 43 studies (93.5 %) found insight was
significantly higher in the psychedelic condition. The three studies that

did not find a significant difference between conditions used a 26 ug
dose of LSD. While above the 25 ug threshold defining a “microdose”
(Polito and Liknaitzky, 2022), and therefore included in this review, a
26 ug dose could arguably still be considered a “microdose”. The ubig-
uity of insight experiences is further supported by the largest study to
assess insight immediately after a psychedelic experience (Peill et al.,
2022), in which 99 % of the 886 participants indicated that they gained
insight from their experience.
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Fig. 3. Change in Insight Scores Over Time.

3.4. Insight and dose

To investigate the relationship between insight and psychedelic dose,
we analysed the 50 studies that reported data on insight following a
precise dose of a classic psychedelic without pre-treatment with another
drug (such as an SSRI or Ketanserin). Insight scores were positively
correlated with dose, across all drug-measure combinations tested

(Fig. 2). For psilocybin, the substance with the most data, there was a
moderate to strong positive correlation (r= .64, 95 % CI [0.37, 0.81])
between dose and the Insightfulness factor of the 11D-ASC within RCTs.
This is consistent with previous studies that found a similar within-study
relationship. Insight scores for multiple psychoactive doses were re-
ported by 13 included studies, of which 12 (92 %) observed that higher
doses were associated with higher insight ratings. Additionally,
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Hirschfeld and Schmidt (2021) analysed the studies listed in the Altered
States Database (Schmidt and Berkemeyer, 2018) and found that higher
doses were associated with higher scores on the Insightfulness factor of
the 11D-ASC (B = 0.112, 95 % CI [0.002, 0.22], t(2.2) = 4.0, p = .048).

Although not pre-specified in the PROSPERO protocol, we conducted
an exploratory analysis comparing insight scores between clinical and
non-clinical populations. We fitted separate linear models for clinical
and non-clinical populations on the drug-measure combinations with
the most available data (Psilocybin-5/11D-ASC - Insightfulness: 4
groups from 3 studies and LSD5/11D-ASC - Insightfulness: 8 groups
from 3 studies). These models were run at the condition level, meaning
that studies reporting insight scores for multiple macrodose conditions
(e.g., dose-dependence studies) contributed multiple datapoints. The
regression lines for both LSD and psilocybin were higher for clinical
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populations across the entire range of doses. For LSD studies, clinical
populations had a higher intercept (8o = 20.0, p = 0.10) and slope (p; =
0.167, p = 0.047, R? = 0.51), than non-clinical populations (o = 14.6,
p = 0.023; p; = 0.165, p = 0.014, R? = 0.28). Similarly, for psilocybin
studies, clinical populations had a higher intercept (B = 12.8, p = 0.26)
and slope (; = 1.97, p=0.043, R? = 0.92) than non-clinical pop-
ulations (Bp = 12.0, p = 0.041; f; = 1.32, p < 0.001, R? = 0.40). These
findings suggest that clinical populations perceive psychedelic experi-
ences as more insightful than non-clinical populations. While there are
likely to be systematic factors contributing to this difference (such as
greater psychotherapeutic support provided in clinical trials), this result
is consistent with a number of studies that have directly compared these
populations. Schmid et al. (2021) reported 11D-ASC Insightfulness
scores for a group (n = 11) of patients suffering from anxiety associated

Table 2

Summary of insight associations by domain.

Authors (Year) Outcome Study type Insight measures Findings relating insight to outcome variables
"‘ 4 h ! hol. o) O
Carhart-Harris et al. - Depression Nonrandomised Study 5/11D-ASC' - Insightfulness predicted changes in Depression (QIDS-SR16%) at 5
(2018) of an Intervention Insightfulness weeks (r=-.57, p=.01).
Garcia-Romeu et al. - Alcohol Use Problems ~ Retrospective Survey JHU-PI® Psychological Insight was associated with decreased Alcohol Use
(2019) Study (AUDITY; r=.13, p <.05).
Uthaug et al. (2020) - Depression Prospective Survey 5/11D-ASC - Insightfulness  Insightfulness was correlated with reduced Depression scores after
Study dosing (DASS21°; r = —.605, p < .05), but not at 7-day follow-up.
Garcia-Romeu et al. - Drug Use Problems Retrospective Survey JHU-PI Psychological Insight was associated with decreased Drug Use
(2020) Study (DUDIT?; r=.18, p < .001).
Davis et al., (2021) - Psychological distress ~ Retrospective Survey PIQ7 Psychological Insight was associated with lower Psychological
Study Distress (DASS21, r=—.31, p <.001).
Davis, Xin, et al. (2021) - Trauma symptoms of  Retrospective Survey PIQ Psychological Insight was correlated with reductions in Trauma
discrimination Study Symptoms (TSDS* r= —.36, p < .001).
Agin-Liebes et al. **. Mental health Retrospective Survey PIQ, JHU-PI Psychological insight (PIQ Total and JHU-PI) was higher in those
(2021) symptom change Study whose Depression, Anxiety, PTSD, AUD’ and SUD'’ scores
improved (p < .01).
Williams et al. (2021) - Psychological Retrospective Survey PIQ Greater Psychological Insight scores, together with greater
Distress Study Mystical-Type Experience (MEQ30'") scores and lower
Challenging Experience (CEQ'?) scores, predicted reduced
Psychological Distress (DASS21, Rc'*=.52, p <.001).
Sarris et al. (2021) - Psychological Retrospective Survey **Number of “15 The number of insights was associated (r= —.071, p < .001) with
Distress Study commonly reported better mental health for the affective disord ple (; d
insights” endorsed. K10'* Total score).
Uthaug et al. (2021) 8 Psychological Randomised Controlled 5/11D-ASC - Insightfulness  Neither Insightfulness nor Ego Dissolution Inventory scores were
Distress Trial correlated with Psychological Distress (DASS21) change scores.
Davis et al. (2021) & - Depression Randomised Controlled JHU-PI Psychological insightful (r= —.60, p < .01), also personal meaning
Gukasyan et al. Trial (r=-.70, p <.01) and spiritual significance (r= —.57, p <.01)
(2022) predicted decreased Depression at 4-weeks.
Moreton et al. (2022) - Obsessions and Retrospective Survey PIQ Psychological Insight predicted reductions in Obsessions And
Compulsions Study Compulsions (Y-BOCS'* r=.31, p <.01; VOCI'® r=.36, p < 01).
Moreton et al. (2023) - Negative affect Retrospective Survey PIQ Psychological Insight predicted changes in negative affect
Study (SPANE'”' r=.37, p <.01).
Fauvel et al. (2023) - Psychological distress ~ Retrospective Survey PIQ Psychological Insight was associated with decreased Psychological
Study Distress (DASS21, r=.33, p <.10).
Xin et al. (2023) - Trauma symptoms Prospective Survey JHU-PI Psychological Insight was associated with reduced Trauma

- Anxiety

Study

5/11D-ASC - Insightfulness

Symptoms (PCL—5'®, p <.01). Psychological Insight was
associated with reduced Anxiety (GAD—-2'7, p <.05).
Psychological Insight was not associated with changes in
Depression (PHQ—2%, p >.05).

Insightfulness correlated with depression scores 14 days after the
intervention, using the MADRS?' (r = —.46, p = .019) and BDI**
(r=—.41, p =.040). However, these correlations did not remain
significant after Bonferroni-correction.

The PIQ - Awareness of Maladaptive Patterns (AMP) subscale was
associated with increased anxiety (GAD—7%"),

The PIQ - Awareness of Maladaptive Patterns (AMP) subscale was
associated with increased depression (PHQ—9°%).

5/11D-ASC - Insightfulness

8 Depression

von Rotz et al. (2023) - Depression Randomised Controlled
Trial

Jylkka et al. (2024) + Anxiety Retrospective Survey
Study

Jylkka et al. (2024) + Depression Retrospective Survey
Study

Positive Mental Health Outcomes

Uthaug et al. (2020) + Satisfaction with life ~ Prospective Survey
Study

Davis, Barrett, So, et al. + Satisfaction with life ~ Retrospective Survey PIQ

(2021)

Study

Insightfulness was correlated with higher Satisfaction With Life
after dosing (SWL*; r = —.614, p < .05), but not at 7-day follow-
up.

Psychological Insight was correlated with increased Satisfaction
With Life (SWL, r=.41, p <.001).

(continued on next page)
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Table 2 (continued)
Authors (Year) Outcome Study type Insight measures Findings relating insight to outcome variables
Davis et al. (2021) & 8 Wellbeing Randomised Controlled ~ JHU-PI Psychological Insight was not correlated with changes in
Gukasyan et al. Trial Wellbeing.
(2022)
Peill et al. (2022) + Wellbeing Prospective Survey PIS Psychological Insight was associated with increased Wellbeing
Study (WEMWBS”®) 2 weeks post-experience (Study 1: rs =.344,
p <.001, n=312; Study 2: rs=.248, p <.001, n=190). This
relationship was stronger within the low wellbeing subgroup
(Study 1: rs =.506, p < .001, n=120; Study 2: rs=.515, p <.001,
n=69).
Moreton et al. (2023) + Satisfaction with life  Retrospective Survey PIQ Psychological Insight predicted increased Satisfaction With Life
Study (SWL, r=.37,p<.01).
Moreton et al. (2023) + Positive affect Retrospective Survey PIQ Psychological Insight predicted increased Positive Affect (SPANE,
Study r=.37,p<.01).
Xin et al. (2023) + Satisfaction with life ~ Prospective Survey JHU-PI Psychological Insight was associated with Life Satisfaction (SWL,
Study P <.001).
Aicher et al. (2024) + Wellbeing Randomised Controlled  PIQ Psychological Insight was associated (p < .01) with positive
Trial Persisting Effects scores (PEQ”).
Jylkka et al. (2024) + Wellbeing Retrospective Survey PIQ The PIQ - Awareness of Goals and Adaptive Patterns (GAP) subscale
Study was associated with wellbeing (WEMWBS).
Kettner et al. (2024) 8 Wellbeing Retrospective Survey PIS Psychological Insight was not correlated with changes in wellbeing
Study (WEMWEBS, p > .05).
Psychopathology-Related Pr
WieBner et al. (2021) + Aberrant salience Randomised Controlled 5/11D-ASC - Insightfulness  Insightfulness was correlated with Aberrant Salience Inventory
Trial scores (r=.65, p<.01).
Barba et al. (2022) - Thought suppression Randomised Controlled PIS In the psilocybin group, changes in Thought Suppression (WBSI**
Trial = —.56, p <.001) correlated with Psychological Insight.
Barba et al. (2022) - Experiential Randomised Controlled PIS In the psilocybin group, changes in Experiential Avoidance
avoidance Trial (BEAQ® r=-.38, p =.037) correlated with Psychological Insight.
Barba et al. (2022) - Rumination Randomised Controlled  PIS In the psilocybin group, changes in Rumination (RRS*” r = —.69,
Trial p <.001) cor d with Psychological Insight.
Moreton et al. (2022) - Obsessive beliefs Retrospective Survey PIQ Psychological Insight predicted reductions in Obsessive Beliefs
Study (0OBQ*" r=.35, p<.01).
Moreton et al. (2022) - Death anxiety Retrospective Survey PIQ Psychological Insight predicted reductions in Death Anxiety (CLFD-
Study R**r=.21,p<.01).
Fauvel et al. (2023) - Rumination Retrospective Survey PIQ Psychological Insight was associated with decreased Rumination
Study (RRS, r=-.34, p<.10).
Moreton et al. (2023) 0 Death anxiety Retrospective Survey PIQ Insight did not predict reduced Death Anxiety (DAP-R** r = —.06,
Study p>.05).
Moreton et al. (2024) 8 Death anxiety Retrospective Survey PIQ Psychological Insight was not correlated with reduced fear of death
Study (DAP-R, r=.077, p>.05).
Positiy [ Health-Related O
Smigielski et al. (2019) 8 Positive life changes Randomised Controlled Hood Mysticism Scale - Noetic Quality did not predict change in Life Chang Y -
Trial Noetic Quality Revised scores, four months after the retreat.
Uthaug et al. (2020) + Mindfulness Prospective Survey 5/11D-ASC - Insightfulness  Insightfulness was correlated with Non-Judgement after dosing
Study (FFMQ*"; r = .820, p < .05) and at 7-day follow-up (r=.839,
p<.01).
Davis et al. (2020) + Psychological Retrospective Survey PIQ Psychological Insight was associated with Psychological Flexibility
flexibility Study (AAQ-II*%; r = .50, p < .001).
Davis, Barrett, So, et al. + Psychological Retrospective Survey PIQ Psychological Insight was correlated with increased Psychological
(2021) flexibility Study Flexibility (AAQ-II; r=.56, p <.001).
Davis, Xin, et al. (2021)  + Psychological Retrospective Survey PIQ Psychological Insight was correlated with increased Psychological
flexibility Study Flexibility (AAQ-II; r=.36, p <.001).
Uthaug et al. (2021) © Empathy Randomised Controlled ~ 5/11D-ASC - Insightfulness  Neither Insightfulness nor Ego Dissolution Inventory scores were
Trial correlated with Emotional Empathy (to negative stimuli) change
scores.
Mason et al. (2021) + Creativity Randomised Controlled 5/11D-ASC - Insightfulness  Insightfulness was correlated (r=.296, p = .026) with long-term
Trial changes in new ideas generated.
Simonsson et al. (2022) 4+ **Changes in health  Retrospective Survey PIQ Psychological Insight was associated with improved health
behaviour Study behaviour outcomes (overall, diet, exercise, alcohol but not
tobacco).
C. Simonsson et al. + **Meditation Retrospective Survey PIQ Psychological Insight was correlated with frequency of meditation
(2023) frequency Study practice (mindfulness and metta).
Fauvel et al. (2023) + Self-compassion Retrospective Survey PIQ Psychological Insight was associated with increased Self-
Study Compassion (SCS-SF** r=.35, p <.20).
Xin et al. (2023) + Cognitive Prospective Survey JHU-PI Psychological Insight was associated with improved Cognitive
functioning Study Functioning (MOS-Cog””* p < .01). Psychological Insight was
+ Psychological associated with Psychological Flexibility (AAQ-II, p <.01).
Flexibility

(continued on next page)






