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ARTICLE INFO ABSTRACT
Keywords: Background: Psilocybin therapy is receiving attention as a mental health intervention with transdiagnostic po-
Psilocybin therapy tential. In line with psychotherapeutic research, qualitative research has highlighted the role of reductions in

Experiential avoidance
Mechanism of change
Major depressive disorder

experiential avoidance (and increases in connectedness) within psilocybin therapy. However, no quantitative
research has examined experiential avoidance as a mechanism underlying psilocybin therapy's therapeutic
effects.

Method: Data was used from a double-blind randomized controlled trial that compared psilocybin therapy (two
25 mg psilocybin session plus daily placebo for six weeks) with escitalopram (two 1 mg psilocybin sessions plus
10-20 mg daily escitalopram for six weeks) among individuals with major depressive disorder (N = 59). All
participants received psychological support. Experiential avoidance, connectedness, and treatment outcomes
were measured at pre-treatment and at a 6 week primary endpoint. Acute psilocybin experiences and psycho-
logical insight were also measured.

Results: With psilocybin therapy, but not escitalopram, improvements in mental health outcomes (i.e., well-being,
depression severity, suicidal ideation, and trait anxiety) occurred via reductions in experiential avoidance.
Exploratory analyses suggested that improvements in mental health (except for suicidal ideation) via reduction
in experiential avoidance were serially mediated through increases in connectedness. Additionally, experiences
of ego dissolution and psychological insight predicted reductions in experiential avoidance following psilocybin
therapy.

Limitations: Difficulties inferring temporal causality, maintaining blindness to condition, and reliance upon self-
report.

Conclusions: These results provide support for the role of reduced experiential avoidance as a putative mechanism
underlying psilocybin therapy's positive therapeutic outcomes. The present findings may help to tailor, refine,
and optimize psilocybin therapy and its delivery.

“I'will fall in the void, fall in the void, just to avoid anything that can A growing body of research provides support for psilocybin therapy
bring me down.” (i.e., administration of the classic psychedelic psilocybin, a 5-HTp re-

Kid Cudi (2020) ceptor agonist, alongside psychological support) as a novel mental
health intervention. Although additional research remains necessary,
these findings suggest that the positive effects of psilocybin therapy may
extend across a range mental health outcomes, including anxious and
depressive symptoms (Agin-Liebes et al., 2020; Carhart-Harris et al.,

“I took away from the experience that I used to get angry about
having anxiety, now I think I can have the anxiety, I can just feel it
and it will go, I don't have to have the fear or run away.”

Watts et al., 2017. p. 541
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2018a; Carhart-Harris et al., 2021; Davis et al., 2021a; Goodwin et al.,
2022; Griffiths et al., 2016; Gukasyan et al., 2022; Ross et al., 2016),
suicidal ideation (Carhart-Harris et al., 2018a; Carhart-Harris et al.,
2021; Ross et al., 2021; Zeifman et al., 2022a), and well-being (Carhart-
Harris et al., 2021). The wide range of mental health outcomes for which
psilocybin therapy shows promise suggests that it may target underlying
transdiagnostic mechanisms of change (i.e., how an intervention leads to
improvement; Carhart-Harris and Friston, 2019; Carhart-Harris et al.,
2023; Kocarova et al., 2021). However, limited research has yet to
elucidate the specific mechanisms underlying psilocybin therapy's
therapeutic effects. Not all individuals respond to psilocybin therapy;
some experience a relapse in the weeks and months following treatment,
and concerns exist regarding its cost-effectiveness (Davis et al., 2018;
Nutt et al., 2020). Thus, elucidating psilocybin therapy's mechanisms of
change will be essential for optimizing therapeutic outcomes, as well as
guiding treatment development, refinement, and delivery (Kazdin,
2007). The goal of the present study was to examine reductions in
experiential avoidance (i.e., unwillingness to remain in contact with
distress and rigid engagement in behaviours to minimize distress; Gamez
et al., 2014) as a potential mechanism of change underlying the thera-
peutic effects of psilocybin therapy.

A broad swathe of research suggests that experiential avoidance
plays a key role in the onset, maintenance, and effective treatment
across a range of mental health outcomes (Bullis et al., 2019; Sloan et al.,
2017). For instance, across several psychotherapeutic interventions,
reductions in experiential avoidance are predictive of improvements in
depression severity (e.g., Jankowski et al., 2021; (stergaard et al.,
2020), anxiety (e.g., Espejo et al., 2017; Eustis et al., 2020), suicidal
ideation (e.g., Ellis and Rufino, 2016; Rufino and Ellis, 2018), and well-
being (Jankowski et al., 2021; Yela et al., 2020). Several lines of research
also point to the role of experiential avoidance as a putative mechanism
within psilocybin therapy (for a discussion, see Wolff et al., 2020).
Qualitative analyses of participant's experience within psilocybin ther-
apy trials have highlighted the putative role of experiential avoidance
(Agin-Liebes et al., 2021; Belser et al., 2017; Swift et al., 2017; Watts
et al., 2017). For instance, among individuals that received psilocybin
therapy for treatment-resistant depression, shifting from experiential
avoidance to experiential acceptance, as well as from a sense of
disconnectedness (from one's self, others, and the word) to connected-
ness were identified as key themes underlying therapeutic improvement
(Watts et al., 2017). Similarly, among individuals with cancer-related
distress who received psilocybin therapy “participants described how
they came to surrender or ‘let go,” leading from a defensive posture of
emotional or psychological resistance to an accepting posture” (Belser
et al., 2017, p. 379). Moreover, among AIDS survivors experiencing
demoralization who received psilocybin therapy “all nine participants
reported experiencing a newfound willingness to ‘let go’ and be open to
vulnerable feelings such as sadness and grief” (Agin-Liebes et al., 2021,
p- 11).

Within convenience samples, survey-based studies have similarly
found that, following the use of a classic psychedelic, reductions in
experiential avoidance are associated with improvements in mental
health, including increases in positive affect (Agin-Liebes et al., 2022)
and decreases in negative affect (Agin-Liebes et al., 2022), depression
severity (Close et al., 2020; Zeifman et al., 2020), anxiety/depression
severity (Davis et al., 2020a, 2020b), trauma-related symptoms (Davis
et al., 2020b) and suicidal ideation (Zeifman et al., 2020). Several of
these studies have also found that elements of the psychedelic experi-
ence (e.g., psychological insight) are predictive of these reductions in
experiential avoidance (Agin-Liebes et al., 2022; Davis et al., 2020a,
2021b). However, the majority of studies with classic psychedelics have
used measures of experiential avoidance (i.e., the Acceptance and Action
Questionnaire [AAQ; Hayes et al., 2004] or the AAQ-II [Bond et al.,
2011]) that have questionable validity (Tyndall et al., 2019). Moreover,
all studies used non-clinical convenience samples of individuals with
plans to use a classic psychedelic, did not use controlled designs, and
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none were focused on psilocybin therapy specifically.

Results from a recent randomized controlled trial (RCT) among in-
dividuals with major depressive disorder (MDD) found that, relative to
escitalopram (a selective serotonin reuptake inhibitor [SSRI] and first
line treatment for MDD; Cipriani et al., 2018), psilocybin therapy was
associated with greater reductions in experiential avoidance (Carhart-
Harris et al., 2021) and increases in connectedness (Watts et al., 2022).
Furthermore, increases in connectedness were found to predict im-
provements in depression severity following psilocybin therapy (Watts
et al., 2022). However, the relationship between reductions in experi-
ential avoidance and improvements in mental health following psilo-
cybin therapy has not yet been examined. Furthermore, quantitative
research has not yet simultaneously examined the relationship between
experiential avoidance and connectedness as putative mechanisms
within psilocybin therapy. Additionally, research has not yet compared
the role of experiential avoidance in mediating responses to psilocybin
therapy versus its role in mediating responses to other interventions,
such as a course of an SSRI. Such research is important for determining
whether reductions in experiential avoidance is a unique mechanism
underlying the therapeutic effects of psilocybin therapy (relative to
other pharmacological interventions) and whether changes in experi-
ential avoidance and therapeutic outcomes merely co-occur. Therefore,
using data from Carhart-Harris et al.'s (2021) RCT, we examined the
relationship between reductions in experiential avoidance and im-
provements in mental health following psilocybin therapy and escita-
lopram. We hypothesized that, following psilocybin therapy,
improvements in mental health outcomes would occur via reductions in
experiential avoidance. We also hypothesized that improvements in
therapeutic outcomes via reductions in experiential avoidance would be
significantly greater following psilocybin therapy condition relative to
escitalopram. Exploratory analyses examined whether improvements in
mental health via reductions in experiential avoidance occurred through
increases in connectedness. Finally, elements of the psilocybin experi-
ence were examined as predictors of reductions in experiential
avoidance.

1. Methods
1.1. Participants

This study included 59 individuals with MDD from Carhart-Harris
et al.'s (2021) RCT. Inclusion criteria were: (a) presence of an MDD
diagnosis given by a general medical practitioner; (b) confirmation of
MDD diagnosis (per DSM-IV diagnostic criteria; American Psychiatric
Association, 2000) based on assessment (Mini-International Neuropsy-
chiatric Interview; Sheehan et al., 1998) by a study psychiatrist; (c)
moderate to severe depression severity (17 on the Hamilton Rating Scale
for Depression [HAM-D-17; Hamilton, 1960]); (d) 18-80 years of age;
and (e) sufficient competency with the English language. Exclusion
criteria were: (a) presence of MRI contraindications; (b) abnormal QT
interval prolongation at screening or a history of abnormal QT; (c)
presence of SSRI contraindications or contraindicated medications that
the participant is unwilling to discontinue or would be medically inap-
propriate to discontinue; (d) current or past diagnosis of a psychotic
disorder; (e) immediate family member with a diagnosed psychotic
disorder; (f) medically significant condition rendering the participant
inappropriate for the study due to safety concerns (e.g., diabetes, epi-
lepsy, severe cardiovascular disease); (g) history of serious suicide at-
tempts requiring hospitalization; (h) significant history of mania; (i)
psychiatric condition or clinical presentation judged by study therapists
to be incompatible with establishment of rapport with therapy team
and/or safe exposure to psilocybin (e.g., borderline personality disor-
der); (j) blood or needle phobia; (k) positive pregnancy test at screening
or during the study and individuals who are planning a pregnancy and/
or nursing/breastfeeding; (1) unwillingness to use an acceptable con-
traceptive method throughout participation in the study; (m) current
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drug or alcohol dependence; and (n) no email access.
1.2. Procedures

The study was a double-blind RCT (clinicaltrials.gov;
NCT03429075). Individuals were randomly assigned to receive (a) two
large doses of psilocybin (two 25 mg doses of psilocybin 3 weeks apart)
and 6 weeks of daily inactive placebo (psilocybin therapy condition) or
(b) two very low doses of psilocybin (1 mg dose of psilocybin twice
separated by three weeks) and 6 weeks of daily escitalopram (10 mg for
3 weeks, followed by 20 mg for 3 weeks; escitalopram condition). Psi-
locybin was obtained from COMPASS Pathways. Escitalopram and pla-
cebo were obtained from the Pharmacy Manufacturing Unit of Guy's and
St. Thomas's Hospital. The study was conducted at the Centre for Psy-
chedelic Research at Imperial College London in the Department of
Brain Sciences at Imperial College London. Research ethics for the study
were received from the Brent Research Ethics Committee, the U.K.
Medicines and Healthcare Products Regulatory Agency, the Health
Research Authority, the Imperial College London Joint Research
Compliance and General Data Protection Regulation Offices, and the
National Institute for Health Research Imperial Clinical Research Fa-
cility. Additional approval for the analyses completed for the present
manuscript was received from Toronto Metropolitan University's
Research Ethics Board.

Participants were recruited via trial networks, patient databases,
social media, online sources, and direct referral by general medical
practitioners. Confirmation of participants' MDD diagnosis and medical
history was obtained from their medical practitioner. Participants were
then invited to an initial screen to determine eligibility. The screen was
conducted by a study psychiatrist via video call and included adminis-
tration of the HAM-D-17. Suitability for treatment was also assessed by
two study therapists through a video call. Participants who remained
eligible were invited to complete an in-person screen, where a psychi-
atrist reviewed the details from their phone screen, conducted an
assessment to confirm their MDD diagnosis, screened for co-morbid
psychiatric diagnoses, and conducted a physical examination and
additional exams (i.e., ECG, urine drug testing, blood and pregnancy
testing) to confirm their eligibility.

All participants received psychotherapeutic treatment (including
preparation, psychological support during dosing sessions and integra-
tion sessions; see Carhart-Harris et al., 2021; Watts, 2021; Watts and
Luoma, 2020). Primary goals of the preparation sessions were the
development of therapeutic rapport (see Murphy et al., 2022), discus-
sion of the importance of engaging with difficult emotions, and identi-
fying therapeutic intentions for dosing sessions. Dosing sessions were
conducted according to traditional guidelines for psilocybin therapy
(Johnson et al., 2008). Sessions occurred in a dimly lit and comfortable
room. To facilitate meaningful and therapeutically useful imagery and
emotional experiences (see Kaelen et al., 2018), participants were pro-
vided with an eyeshade and encouraged to listen to a pre-set music
playlist. Two therapists (or guides) were present throughout the dosing
sessions. The only instructions during dosing sessions were gentle rec-
ommendations to “turn inward” and explore rather than avoid the
emerging content of their experience, as well as to feel, rather than
distract themselves from, bodily sensations. Participants were also
encouraged to briefly communicate key experiential themes with their
therapists with more interaction between the participant and therapist
occurring toward the end of the dosing session as direct drug effects
waned. Integration sessions were structured to help individuals putting
together a narrative of their psilocybin experience, translate psycho-
logical insights from and since their dosing session into their day-to-day
life, and behavioral change.

For study flow, see Supplementary Material (eFigurel). Prior to their
first dosing session, participants competed two preparation sessions. On
the day of their first psilocybin dosing session, participants received 6
weeks of capsules. Participants completed two integration sessions
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following their first dosing session and one additional preparation ses-
sion prior to their second psilocybin dosing session, which was
completed 3 weeks after their first dosing session. Participants then
completed two additional integration sessions and their post-treatment
assessment, which occurred 3 weeks after their second psilocybin
dosing session. Measures of mental health outcomes (i.e., well-being,
depression severity, suicidal ideation, and trait anxiety), experiential
avoidance, and connectedness were completed pre-treatment (Visit #2)
and post-treatment (Visit #7; i.e., 6 weeks after baseline). Measures of
acute psilocybin experiences were completed 1 day after each dosing
session and a measure of perceived increase in psychological insight was
completed at post-treatment.

1.3. Measures

1.3.1. Demographics form and clinical characteristics

Participants completed demographic items, including age, gender,
race, level of education, employment status, and previous psilocybin
use. Clinical characteristics were collected by clinical interview,
including duration of major depressive episode, as well as history of
psychiatric medication history and psychotherapy.

1.3.2. Experiential avoidance

Experiential avoidance was measured using the Brief Experiential
Avoidance Questionnaire (BEAQ; Gamez et al., 2014). The BEAQ isa 15-
item self-report measure that includes items such as “The key to a good
life is never feeling any pain” and “I work hard to keep out upset feel-
ings.” Participants rate the extent to which they agree with each item on
a scale from 1 (strongly disagree) to 6 (strongly agree). One item is
reverse-scored. The BEAQ has good internal consistency and discrimi-
nant validity (Gamez et al., 2014; Tyndall et al., 2019).

1.3.3. Well-being

Well-being was measured using the Warwick-Edinburgh Mental
Wellbeing Scale (WEMWBS; Tennant et al., 2007). The WEMWRBS is a
14-item self-report measure of eudemonic and hedonic well-being,
which includes items related to cognitive processes (e.g., “I've been
thinking clearly”), feelings (e.g., “I've been feeling cheerful”) and the
quality of relationships with others (e.g., “I've been feeling close to other
people”). Participants select the response that best describes their
experience over the past 2 weeks on a scale from 1 (“None of the time”)
to 5 (“All of the time”). The WEMWBS has strong internal consistency
and good construct validity (Tennant et al., 2007).

1.3.4. Depression severity

1.3.4.1. Montgomery-Asberg Depression Rating Scale (MADRS). The
MADRS (Montgomery and /D%sberg, 1979) is a 10-item clinician-
administered scale that assesses for the presence of affective, somatic,
cognitive, and behavioral symptoms of depression. Items are scored on a
scale from O to 6 and total scores range from 0 to 60 with the following
severity ratings: 0-6 normal or absence of depression, 7-19 mild, 20-34
moderate, and > 34 severe depression. The MADRS shows strong psy-
chometric properties, including excellent internal consistency and
construct validity (Carmody et al., 2006).

1.3.4.2. Quick Inventory of Depressive Symptomatology-Self-Report (QIDS-
SR-16). The QIDS-SR-16 (Rush et al., 2003) is a 16-item self-report
measure that assesses the presence of the nine key diagnostically rele-
vant symptoms of MDD over the previous 7 days. Items are rated on a
scale from O to 3 with total scores range from 0 to 27 and the following
severity ratings: 0-5 no depression, 6-10 mild, 11-15 moderate, 16-20
severe, and 21-27 very severe depression. The QIDS-SR-16 has good
internal consistency and construct validity (Rush et al., 2003, 2006).
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1.3.5. Suicidal ideation

Self-reported suicidal ideation was measured using the Suicidal
Ideation Attributes Scale (SIDAS; Van Spijker et al., 2014). The SIDAS is
a 5-item self-report measure of suicidal ideation that assesses the fre-
quency, controllability, closeness to attempt, level of distress, and
impact on daily functioning associated with suicidal thoughts. Items are
rated on a scale from 0 (e.g., “never™) to 10 (e.g., “always™), with one
reverse scored item. The first item of the SIDAS is a screener item (“In
the past month, how often have you had thoughts about suicide?”) and
individuals who respond with a 0 (i.e., “never”) receive a total score of 0.
The SIDAS has good to excellent internal consistency and convergent
validity (Van Spijker et al., 2014).

1.3.6. Trait anxiety

Self-reported trait anxiety was measured using the trait anxiety scale
of the State-Trait Anxiety Inventory (STAI-Trait; Spielberger, 1983). The
STAI-Trait is a 20-item self-report measure of an individual's predispo-
sition to experience anxiety in stressful situations. Items are rated on a
Likert scale from 1 (“not at all”) to 4 (“very much so”). The STAI-Trait
has good psychometric properties, including strong internal consis-
tency, concurrent validity, and test-retest reliability (Spielberger, 1983,
1989).

1.3.7. Connectedness

Connectedness was measured using the Watts Connectedness Scale
(WCS; Watts et al., 2022). The WCS is a 19-item self-report measure of
connectedness to (a) one's self (6 items; e.g., “I have been able to fully
experience emotion, whether positive or negative”), (b) others (6 items;
e.g., “I have felt alone™), and (c) the world (7 items; e.g., “I have felt
connected to all humanity”). Participants rate the extent to which they
agree with each item on a visual analogue scale from 0 (“Not at all”) to
100 (“Entirely”). Four items are reverse-scored. The WCS has good in-
ternal consistency and has been found to predict improvements in
mental health following psychedelic use and psilocybin therapy (Watts
et al., 2022).

1.3.8. Ego dissolution

Ego dissolution (i.e., experience of a compromised sense of self) was
measured using the Ego Dissolution Inventory (EDI; Nour et al., 2016).
The EDI is an item self-report that includes items such as “All notion of
self and identity dissolved away” and “I experienced a dissolution of my
‘self’ or ego.” Participants rate the extent to which each statement
applied to their dosing experience on a visual analogue scale from
0 (“No, not more than usually”) to 100 (“Yes, I experienced this
completely/entirely”). The EDI has been shown to have good internal
consistency and construct validity (Nour et al., 2016).

1.3.9. Mystical-type experience

The mystical-type experience was measured using the revised
Mystical Experience Questionnaire (MEQ-30; MacLean et al., 2012). The
MEQ-30 is a 30-item self-report measure composed of the following
subscales: (1) mystical (i.e., experience of unity, noetic quality, and
sacredness; 15 items; e.g., “Experience of unity with ultimate reality™);
(2) positive mood (6 items; e.g., “Experience of amazement”); (3)
transcendence (6 items; e.g., “Experience of timelessness™); and (4)
ineffability (3 items; e.g., “Sense that the experience cannot be described
adequately in words™). Participants rate the extent to which each
statement applied to their dosing experience on a scale from 0 (“none/
not at all”) to 5 (“extreme [more than any other time in my life]”). The
MEQ-30 has been shown to have good psychometric properties,
including good internal consistency and construct validity (Barrett et al.,
2015; MacLean et al., 2012).

1.3.10. Emotional breakthrough
Emotional breakthrough (i.e., an experience of emotional release)
was measured using the Emotional Breakthrough Inventory (EBL
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Roseman et al., 2019). The EBI is a 6-item self-report measure with items
including “I was able to get a sense of closure on an emotional problem”
and “I achieved an emotional release followed by a sense of relief.”
Participants rate each statement with regard to their dosing experience
on a scale from 0 (“No, not more than usually™) to 100 (“Yes, entirely or
completely”). The EBI has been shown have good internal consistency,
as well as discriminant and predictive validity (Roseman et al., 2019).

1.3.11. Psychological insight

Psychological insight was measured using the Psychological Insight
Questionnaire (PIQ; Peill et al., 2022). The PIQ is a 6-item measure of
perceived psychological insights following a psychedelic experience that
includes items such as “I have had important new insights about how I
would like to change aspects of myself or my lifestyle.” Participants rate
the extent to which they have changed since pre-treatment on a visual
analogue scale from 0 (“No more than at baseline”) to 100 (“Much more
than at baseline”). The PIS has good internal consistency and predictive
validity (Peill et al., 2022).

1.4. Data analysis

1.4.1. Preliminary analyses

All variables were examined to determine whether they were nor-
mally distributed through analysis of histograms, box plots, and Q-Q
plots, as well as the Shapiro-Wilk and Kolmogorov-Smirnov tests. Cor-
relation coefficients were analyzed for all variables at each time point.
For variables that were non-normally distributed Spearman's rho was
calculated. Pearson correlation coefficients were examined for all other
variables.

1.4.2. Primary analyses

Structural equation modeling (SEM) was used to conduct two sepa-
rate (i.e., one for each condition) two-condition within-participant
mediation analyses (based on recommendations by Montoya and Hayes,
2017) for each outcome variable (i.e., well-being [WEMWBS], clinician-
assessed depression severity [MADRS], self-reported depression severity
[QIDS-SR-16], suicidal ideation [SIDAS], and trait anxiety [STAI-
Trait]). For each analysis, the mediator (i.e., change in experiential
avoidance; BEAQ) was regressed onto the intercept (a path). The
outcome variable (i.e., well-being, clinician-assessed self-reported
depression severity, suicidal ideation, or trait anxiety) was regressed
onto the intercept (direct effect: ¢’ path), mediator (b path), and grand-
mean-centered average scores (across time points) of the mediator (d
path). The indirect effect of changes in experiential avoidance on
changes in each outcome were calculated by multiplying the a and b
paths. Indirect effects were examined within each condition (i.e., psi-
locybin therapy and escitalopram). To examine differences between the
strength of the indirect effects across treatment conditions, multiple
groups analysis (MacKinnon et al., 2004) was implemented. For each
outcome variable, the indirect effect for the escitalopram condition was
subtracted from the indirect effect of the psilocybin therapy condition,
and the difference in the indirect effect was tested to determine whether
it was significantly different from zero. Variables were standardized
according to their grand means and standard deviations. Test statistics
and standard errors were calculated using bootstrapping with 5000
samples.

1.4.3. Exploratory analyses

An exploratory serial mediation model examined whether improve-
ment in mental health outcomes occurred via (a) reduction in experi-
ential avoidance through increases in connectedness (AExperiential
avoidance - > AConnectedness - > AMental health outcome); and (b)
increases in connectedness through reductions in experiential avoidance
(AConnectedness - > AExperiential avoidance - > AMental health
outcome). Using the same method as described above (two-condition
within-participant mediation analyses), an additional mediator (i.e.,
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change in connectedness; WCS) was added to the model. For each
analysis, this mediator was also regressed onto the intercept (e path) and
the outcome variable was regressed on the mediator (f path) and the
grand-mean-centered average scores (across time points) of the medi-
ator (g path). The indirect effect of changes in connectedness on changes
in each outcome were calculated by multiplying the e and f paths.
Changes in connectedness were then regressed onto changes in experi-
ential avoidance (or vice versa; h path) and the grand-mean-centered
average scores (across time points) of experiential avoidance (or vice
versa; i path). The pathway of changes in experiential avoidance on
changes in each outcome through changes in connectedness
(AExperiential avoidance - > AConnectedness - > AMental health
outcome) were calculated by multiplying the a, h, and f, and paths. The
pathway of changes in connectedness on changes in each outcome
through changes in experiential avoidance (AConnectedness - >
AExperiential avoidance - > AMental health outcome) were calculated
by multiplying the e, h, and b paths. Similar to above, multiple groups
analysis was implemented to compare the strength of each serial
mediation across treatment conditions.

Within each condition, exploratory analyses also examined the as-
sociation (Spearman's rho due to non-normality) between changes in
experiential avoidance (post-treatment — pre-treatment) and experi-
ences of: (a) ego dissolution; (b) mystical-type experience; (c) emotional
breakthrough; and (d) psychological insight. In line with past research
(e.g., Murphy et al., 2022), the maximum score for the measures of acute
psilocybin experience (i.e., ego dissolution, mystical-type experience,
and emotional breakthrough) were used for these analyses. The alpha
was set at p < .05, two-tailed.

2. Results
2.1. Descriptive statistics and preliminary analyses

A total of 59 participants enrolled in the study. Thirty participants
were randomly assigned to the psilocybin therapy condition and 29 were

Table 1
Sample demographics and clinical characteristics.
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randomly assigned to the escitalopram condition. All participants
attended their first psilocybin dosing session. Two participants in the
psilocybin therapy condition and one participant in the escitalopram
condition were unable to attend their second dosing session and sub-
sequent in-person visits due to COVID-19-related restrictions. One
participant in the psilocybin therapy condition stopped taking their
daily capsules after guessing their content and two participants in the
escitalopram condition stopped taking their daily capsules due to
experiencing adverse events. One participant in the escitalopram con-
dition correctly guessed that their capsules contained escitalopram and
reduced their daily dose from 20 mg to 10 mg. The final sample (Mean
age = 41.22; SD = 10.91) was predominantly male (66.1 %), white
(88.1 %), and had a university level of education (93.2 %). The duration
of participants' MDD ranged from 2 to 46 years (mean duration
18.66). For participant demographics and clinical characteristics by
condition, see Table 1. For correlation coefficients by condition, see
Supplementary Material (eTable 1).

2.2. Primary analysis

2.2.1. Psilocybin therapy condition

For each of the indirect effect analyses within the psilocybin therapy
condition, there was a significant reduction in experiential avoidance over
time (see a paths). Controlling for changes in experiential avoidance, there
were significant increases in well-being and decreases in clinician-assessed
depression severity, self-reported depression severity, and trait anxiety,
but not suicidal ideation (see ¢’ paths). Reductions in experiential avoid-
ance predicted increases in well-being and decreases in clinician-assessed
depression severity, self-reported depression severity, suicidal ideation,
and trait anxiety (see b paths). Grand mean centered experiential avoid-
ance did not predict changes in well-being, clinician-assessed depression
severity, self-reported depression severity, suicidal ideation, or trait anxi-
ety (see d paths). Consistent with our hypotheses, increases in well-being
(B = 4.51, SE = 1.98, ppoor < 0.001) and decreases in clinician-assessed
depression severity (B = —3.32, SE = 1.49, ppoor = 0.010), self-reported

Age-Mean (SD; range)

Gender-Female
White
University Level of Education-Yes
Employment Status

Employed (Non-student)

Retired

Student (Unemployed)

Student and Employed

Unemployed
Previous Psilocybin Use-Yes
Discontinuation of Psychiatric Medication for Trial
Discontinuation of SSRIs/SNRIs for Trial
Previous Psychotherapy-Yes

# of Lifetime Psychiatric Medications Used
Duration of MDD in Years
Baseline Depression Severity
MADRS
Mild
Moderate
Severe
QIDS-SR-16
Mild
Moderate
Severe
Very severe

Escitalopram Psilocybin Therapy
n=29 n=30

39.1 (11.7; 22-60) 43.3 (9.7; 21-64)
n (%) n (%)

9 (31.0) 11 (37.0)

24 (82.8) 28 (93.3)
23(79.2) 22(73.3)

21 (72.4) 20 (66.7)

0(0.0) 1(3.3)

1(3.49) 2(6.7)

2(6.9) 0 (0.0)

5(17.2) 7 (23.3)

8 (27.6) 8(26.7)

12 (40.0) 12 (41.4)

11 (36.7) 9 (31.0)

26 (89.7) 28 (93.3)

Mean (SD; range) Mean (SD; range)
1.8 (1.5; 0-5) 2.2 (1.6; 0-6)

15.1 (11.0; 2-46) 22.1(10.7; 3-44)

26.86 (5.26; 16-37) 27.93 (4.03; 21-37)

2 (6.9 %) 0 (0.0 %)

25 (86.2 %) 28 (93.3 %)

2 (6.9 %) 2 (6.7 %)

16.45 (4.13; 6-22) 14.53 (3.88; 7-23)
2 (6.9 %) 5 (16.7 %)

8 (27.6 %) 12 (40.0 %)

14 (48.3 %) 11 (36.7 %)
5(17.2 %) 2 (6.7 %)

Note. MADRS = Montgomery—;ksberg Depression Rating Scale (Montgomery and Asbcrg, 1979). MDD = Major depressive disorder. QIDS-SR-16 = Quick Inventory of
Depressive Symptomatology-Self-Report (Rush et al., 2003). SNRIs = Serotonin and norepinephrine reuptake inhibitors.
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Psilocybin Therapy Condition

AExperiential Avoidance

a: B=-10.70,SE=2.87,
2=-3.72, Pyooi< 001,
95% CI[-16.33,-5.07]

b:B=-042,
2 =-3.11, ppoy < .001,
95% CI [-0.69, -0.16]

grand mean centered

Experiential Avoidance
Average
]
1

¥

SE=0.14, d: B=0.08,SE=021,
2=0.38, ppooi= 697,

95% CI [-0.33, 0.50]

A Well-Being

Intercept ¢ B=1129,SE=235,
z=4.80, ps,,,=.001,

95% CI[6.68, 15.90]

Indirect cffect (a x b): B=4.51, SE = 1.89,
2=2.39, ppoo<.001,95% CI [0.80,8.21]

e

Escitalopram Condition

grand mean centered

A Experiential Avoidance

Experiential Avoidance

Multiple Groups Analysis (Indirect Effect):
Average

B=425 SE=194,2-2.19,

a: B=-0.86,SE=132, P b:B=-029,SE=022, I d:B=-024,5E=0.15, Pboot = -011,95% CI[0.45, 8.06]
2=-0.65, ppoos= 513, L’ N . z =n-1.36, Phoot=-213, I ZQ;-/I C613[ f(’)bgo;o.%%(;.
95% CI [-3.46, 1.73] 7 7 \95 % CI[-0.72, 0.13] J ( .52, 0.
P ' ~ %
- ” N AWell-Being

&

Intercept ¢ B=654,SE= 153,

2=4.26, ppoor< 001,
95% CI [3.53, 9.54]

Indirect effect (a x b): B=0.25, SE=0.43,
2=0.59, pyoo=.579,95% CI [-0.59, 1.10]

.

Fig. 1. Increases in Well-Being via Reductions in Experiential Avoidance (Psilocybin Therapy Condition vs. Escitalopram Condition)
Note. Solid arrows represent significant effects (p < .05) and dashed lines represent non-significant effects (p > .05).

Psilocybin Therapy Condition

AExperiential Avoidance

grand mean centered

Experiential Avoidance
Average

a: B=-10.70, SE=2.87, b:B=0.31,SE=0.11, d: B=-0.15,SE=0.18,
2="-3.72, Ppot < .001, 2=2.79, pyoor = .010, 2=-0.80, poor > .522,
95% CI [-16.33, -5.07] 95% CI [0.09, 0.53] 1 95% CI[-0.50,0.21]

ADepression Severity
(Clinician-Assessed)

Intercept ¢ B=11.41,SE=1.90,

2=-6.02, Phoui < 001,
95% CI [-15.13, -7.69]

Indirect effect (a x b): B=-3.32, SE = 1.49,
2=-223, Dpoor = .010,95% CI [-6.24,-0.41] ~—

Escitalopram Condition
grand mean centered
L - Experiential Avoidance Multiple Groups Analysis (Indirect Effect):
A Experiential Avoidance Average B=-331, SE=1.50,2=2.20,
- o 3 :
B _ s B B-002,5E-024, | d:B=-015SE=0.16, Proo=023,55% CL[6.25, 0.36]
a: B=-0.86,SE=1232, ' A S 4 > 1
2= -0.65, Ppoor = .510, i S ~ 2= 0.07, Proor = 962, 2=10.93, Ppoot =362,
.65, Phoor = 510, .
05%C1[-346,173] 7 95% CI[-0.45, 0.48] 1 95%CI[-0.16,046]
(N
-7 S
57 A ~ ADepression Severity

~ (Clinician-Assessed)

Intercept ¢ B=-102,SE=167,

2=-8.22, Py < 001,
95% CI [-10.29, -3.76]

Indirect effect (a x b): B=-0.01, SE =0.20,
2=-0.07, Proor = 979, 95% CI [-0.41, 0.39]

Fig. 2. Decreases in Clinician-Assessed Depression Severity via Reductions in Experiential Avoidance (Psilocybin Therapy Condition vs. Escitalopram Condition)
Note. Solid arrows represent significant effects (p < .05) and dashed lines represent non-significant effects (p > .05).

depression severity (B = —1.82, SE = 0.94, ppoor = 0.015), suicidal ideation

(B = —1.88, SE = 0.94, ppoot = 0.010), and trait anxiety (B =

2.14, proot = 0.003) via reductions in experiential avoidance were all

significant (see a x b paths). See Figs. 1-5.

2.2.2. Escitalopram condition

For each of the indirect effect analyses within the escitalopram
condition, there was not a significant reduction in experiential avoid-
ance over time (see a paths). Controlling for changes in experiential
avoidance, there were significant increases in well-being, and decreases

-521,SE=
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Psilocybin Therapy Condition

grand mean centered

Experiential Avoidance
AExperiential Avoidance Average
a:B=-10.70, SE=2.87, b B=0.17,56=008, | 4:B=-010,58=012

2=-3.72, oo <001,
95% CI[-16.33, -5.07]

z=2.28, ppoe = 015,
95% CI[0.02, 0.32]

| 2=-0.82, pj. = 463,
¥ 95%CI[-0.33,0.13,]

ADepression Severity
(Self-Reported)

Intercept ¢ B=-5.85,SE=1.29,
2= -4.52, pon = 002,

95% CI [-8.38, -3.31]

Indirect effect (a x b): B =-1.82, SE=10.94,

2=-1.95, phoor= 015, 95% CI[-3.66,0.01,] —

Escitalopram Condition

grand mean centered
Experiential Avoidance
A Experiential Avoidance Average
vy~ B= - I 4B= =
a: B=-0.86, SE= 132, PR b:B=0.13,SE=0.14, a8 1 {1]6“’ SE = 2“’1-29’
2= -0.65, ppons = 515, o z=0.95, pyon = 341, | ng—‘y hC],pgg?—{h] 29,
0, ol
95% CI[-346,173] 7 MIRCIEI040,1 ¢ SN, 0]
e s ~
. - ~ ADepression Severity
L (Self-Reported)

Intercept ¢ B=-627,SE=097,

2=-6.43, pip <001,
95% CI[-8.18, -4.36]

‘I

Indirect effect (a x b): B=-0.11, SE=0.21,
z=-0.54, s, = .694, 95% CI [-0.53, 0.30]
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Multiple Groups Analysis (Indirect Effect):
B=-171,SE=0.96,z=-1.78,
Pioor = 043, 95% CI [-3.59, 0.17]

Fig. 3. Decreases in Self-Reported Depression Severity via Reductions in Experiential Avoidance (Psilocybin Therapy Condition vs. Escitalopram Condition)
Note. Solid arrows represent significant effects (p < .05) and dashed lines represent non-significant effects (p > .05).

Psilocybin Therapy Condition

AExperiential Avoidance

a: B=-10.70,SE = 2.87,
2=-3.72, Ppoor< 001,
95% CI[-16.33,-5.07)

95% CI

¢’ B=-0.15,SE=129,
2=-0.12, pyoo= 883,
95% CI[-2.67, 2.37]

b:B=0.18,SE=0.07,
2=2.38, pour= 009

grand mean centered

Experiential Avoidance
Average

I 2. B=-001,5E=0.12,
z="-0.08, pyo0;=-939,

[0.03,0.32] §  95%CI[-0.24,0.22]

ASuicidal Ideation

Indirect effect (a x b): B = -1.88, SE = 0.94,
2=-2.00, pyoo=-010,95% CI [-3.72, -0.04]

Escitalopram Condition

A Experiential Avoidance

~
a: B=-0.86,SE=1.32, e L ~

b: B=0.10,SE=0.19,

grand mean centered

Experiential Avoidance
Average

I 4 B=0155E=013,

2=-0.65, pyoo= 514, 4 N z=051,pyon =754, Iz :01.21,1;,,5,,,: 210,
95%CI[-3.46,1.73] _»~ N I5%CI[-027, 0.46] §  95%CI[-0.09,0.40]
’ g N
7’ ~
N

”
e
¢ B=-0.68,SE=133,
2=-0.51, ppoos= 637,
95% CI[-3.29, 1.94]

Intercept

3‘ ASuicidal Ideation

Indirect effect (a x b): B=-0.08, SE=0.21,

2=-0.40, ppoo=.738,95% CI [-0.48,032] =

Multiple Groups Analysis (Indirect Effect):
B=-1.80,SE=0.96, z=-1.87,
Pboor=-058,95% CI [-3.69, 0.09]

Fig. 4. Decreases in Suicidal Ideation via Reductions in Experiential Avoidance (Psilocybin Therapy Condition vs. Escitalopram Condition)
Note. Solid arrows represent significant effects (p < .05) and dashed lines represent non-significant effects (p > .05).

in clinician-assessed depression severity, self-reported depression
severity, and trait anxiety, but not suicidal ideation (see ¢’ paths).
Changes in experiential avoidance did not significantly predict changes
in well-being, clinician-assessed depression severity, self-reported
depression severity, suicidal ideation, or trait anxiety (see b paths).

Grand mean centered experiential avoidance did not significantly pre-
dict changes in well-being, clinician-assessed depression severity, self-
reported depression severity (¢’ paths), suicidal ideation, and trait
anxiety (see d paths). The indirect effect of increases in well-being (B =
0.25, SE = 0.43, ppoot = 0.579) and decreases in clinician-assessed
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ATrait Anxiety
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Indirect effect (a x b): B=-5.21,SE=2.14,
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Escitalopram Condition
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95% CI [-11.90, -5.27]

Indirect effect (a x b): B=-0.38,SE=0.62, ————

2=-0.61, pop=.542,95% CI [-1.59, 0.83]

Fig. 5. Decreases in Trait Anxiety via Reductions in Experiential Avoidance (Psilocybin Therapy Condition vs. Escitalopram Condition)
Note. Solid arrows represent significant effects (p < .05) and dashed lines represent non-significant effects (p > .05).

depression severity (B = —0.01, SE = 0.20, ppoor = 0.979), self-reported
depression severity (B = —0.11, SE = 0.21, ppoor = 0.694), suicidal
ideation (B = —0.08, SE = 0.21, ppoor = 0.738), and trait anxiety (B =
—0.38, SE = 0.62, ppoor = 0.542) via reductions in experiential avoidance
were all not significant (see a x b paths). See Figs. 1-5.

2.2.3. Psilocybin therapy condition vs. escitalopram condition (multiple
groups analysis)

Consistent with our hypotheses, multiple groups analysis indicated
the indirect effect of increases in well-being (B = 4.25, SE = 1.94, ppoor =
0.011), decreases in clinician-assessed depression severity (B = —3.31,
SE = 1.50, ppoor = 0.023), self-reported depression severity (B = —1.71,
SE = 0.96, ppoot = 0.043), and trait anxiety (B = —4.82, SE = 2.22, ppoot
= 0.033) via reductions in experiential avoidance was significantly
greater within the psilocybin therapy condition (vs. escitalopram con-
dition). In contrast with our hypothesis, multiple groups analysis indi-
cated the indirect effect of decreases in suicidal ideation (B = —1.80, SE
= 0.96, ppoot = 0.058) via reductions in experiential avoidance was not
significantly greater within the psilocybin therapy condition (vs. esci-
talopram condition). See Figs. 1-5.

2.3. Exploratory analyses

2.3.1. Serial mediation of experiential avoidance, connectedness, and
mental health outcomes

2.3.1.1. Psilocybin condition. Within the psilocybin therapy condition,
serial mediation of improvements in mental health via reductions in
experiential avoidance through increases in connectedness
(AExperiential avoidance - > AConnectedness - > AMental health
outcome) was significant for increases in well-being (B = 1.84, SE =
1.14, ppoot = 0.040) and decreases in clinician-assessed depression
severity (B = —2.20, SE = 1.21, ppoor = 0.028), self-reported depression
severity (B = —1.33, SE = 0.74, ppoot = 0.008), and trait anxiety (B =
2.09, SE = 1.31, ppoot = 0.040), but not suicidal ideation (B = —0.03, SE
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= 0.45, ppoot = 0.932). Serial mediation of improvements in mental
health via increases in connectedness through reductions in experiential
avoidance (AConnectedness - > AExperiential avoidance - > AMental
health outcome) was not statistically significant for any of the mental
health outcomes (well-being B 3.50, SE = 2.22, ppoor = 0.073;
clinician-assessed depression severity B = —1.48, SE = 1.43, ppoot =
0.212; self-reported depression severity B = —0.69, SE = 0.90, Ppoor =
0.3209; trait anxiety B = 4.24, SE = 2.62, ppoor = 0.052; suicidal ideation
B = —2.35, SE = 1.48, ppoor = 0.060. See Supplementary Material
(eTables 2-11).

2.3.1.2. Escitalopram condition. Within the escitalopram condition, se-
rial mediation of improvements in mental health via reductions in
experiential avoidance through increases in connectedness
(AExperiential avoidance - > AConnectedness - > AMental health
outcome) was not statistically significant for any of the mental health
outcomes (well-being B = 0.21, SE = 0.35, ppoor = 0.539; clinician-
assessed depression severity B = —0.09, SE = 0.20, ppoor = 0.762; self-
reported depression severity B = 0.03, SE = 0.08, ppoor = 0.924; trait
anxiety B = —0.01, SE = 0.13, ppoot = 0.857; suicidal ideation B = 0.15,
SE = 0.26, ppoor = 0.582). Similarly, serial mediation of improvements in
mental health via increases in connectedness through reductions in
experiential avoidance (AConnectedness - > AExperiential avoidance -
> AMental health outcome) was not statistically significant for any of
the mental health outcomes (well-being B = —0.15, SE = 0.34, ppoor =
0.619; clinician-assessed depression severity B = 0.33, SE = 0.44, ppoot =
0.520; self-reported depression severity B = 0.08, SE = 0.21, ppoor =
0.710; trait anxiety B = 0.24, SE = 0.41, ppoot = 0.694; suicidal ideation
B = —0.04, SE = 0.30, ppoor = 0.926). See Supplementary Material
(eTables 2-11).

2.3.1.3. Psilocybin therapy condition vs. escitalopram condition (multiple
groups analysis). Multiple groups analysis indicated the serial mediation
via reductions in experiential avoidance through increases in
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connectedness (AExperiential avoidance - > AConnectedness - >
AMental health outcome) was significantly greater within the psilocybin
therapy condition (vs. escitalopram condition) for self-reported
depression severity (B = —1.35, SE = 0.75, Ppoor = 0.015) and trait
anxiety (B = 2.10, SE = 1.32, ppoor = 0.045), but not for well-being (B =
1.62, SE = 1.19, ppoot = 0.123), clinician-assessed depression severity (B
=—2.11, SE = 1.23, ppoor = 0.067), or suicidal ideation (B = —0.18, SE =
0.52, ppoot = 0.738). For the inverse model (AConnectedness - >
AExperiential avoidance - > AMental health outcome) multiple groups
analysis indicated that the effect was not significantly greater within the
psilocybin therapy condition (vs. escitalopram condition) for any of the
mental health outcomes (well-being B = 3.65, SE = 2.24, ppoor = 0.069;
clinician-assessed depression severity B = —1.81, SE = 1.49, ppoot =
0.160; self-reported depression severity B = —0.76, SE = 0.93, ppoor =
0.296; trait anxiety B = 4.01, SE = 2.65, ppoor = 0.100; suicidal ideation
B = —2.31, SE = 1.51, ppoor = 0.082). See Supplementary Material
(eTables 2-11).

2.3.2. Predictors of reductions in experiential avoidance

Within the psilocybin condition, reductions in experiential avoid-
ance were positively associated with experiences of ego dissolution (rs =
—0.48, p = .007) and psychological insight (r; = —0.38, p = .037). Re-
ductions in experiential avoidance were not significantly associated
with experiences of mystical-type experience (rs = —0.30, p = .107) or
emotional breakthrough (r; = 0.10, p = .592). Within the escitalopram
condition, changes in experiential avoidance were not significantly
associated with experiences of ego dissolution (r; = —0.01, p = .942),
mystical-type experience (r; = 0.03, p = .890), emotional breakthrough
(rs = 0.18, p = .360), or psychological insight (r; = 0.06, p = .775).

3. Discussion

Psilocybin therapy shows promise as an intervention for a range of
mental health concerns, including depression severity (Goldberg et al.,
2020), anxiety (Weston et al., 2020), and suicidal ideation (Zeifman
et al., 2022a). Qualitative (Agin-Liebes et al., 2021; Watts et al., 2017)
and survey-based (e.g., Davis et al., 2020a) research suggest that psi-
locybin therapy may lead to positive therapeutic outcomes by targeting
experiential avoidance, a key transdiagnostic factor in mental health
(Bullis et al., 2019). However, to-date, no psilocybin therapy trials have
quantitatively examined the relationship between: (a) reductions in
experiential avoidance and therapeutic outcomes; (b) reductions in
experiential avoidance and increases in connectedness in predicting
therapeutic outcomes; or (c) psilocybin experiences and reductions in
experiential avoidance. We found that among individuals with MDD,
improvements in mental health occurred via reductions in experiential
avoidance following psilocybin therapy. These results were consistent
across all examined indicators of mental health, including well-being,
depression severity (self-report and clinician-assessed), suicidal idea-
tion, and trait anxiety. Exploratory serial mediation analyses indicated
that the effects of experiential avoidance on improved mental health
outcomes (except for suicidal ideation) occurred through increases in
connectedness. Moreover, the role of experiential avoidance and
connectedness in mediating mental health improvement, was not shared
by a gold-standard SSRI antidepressant (escitalopram). Within psilocy-
bin therapy, experiences of ego dissolution and psychological insight
predicted reductions in experiential avoidance.

Our findings are in line with previous research linking reductions in
experiential avoidance with improvements in depression severity, anx-
iety, and suicidal ideation following psychedelic use within non-clinical
convenience samples (e.g., Davis et al., 2020a). The present findings are
also consistent with qualitative research from several previous psilocy-
bin therapy trials (Agin-Liebes et al., 2021; Belser et al., 2017; Watts
et al., 2017; Crowe et al., 2023), which has highlighted the importance
of shifting from avoidance to acceptance and from disconnectedness to
connectedness as key themes that participants highlight as contributing
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to their improvement following treatment. Our findings are also
consistent with empirical evidence and theoretical modeling that high-
lights improved experiential acceptance as a transdiagnostically rele-
vant therapeutic mechanism in mental health care (Sloan et al., 2017).
Overall, these results suggest that psilocybin therapy may lead to im-
provements in mental health by allowing individuals to approach and be
open to (rather than avoid) their emotions (and in turn, shifting toward a
sense of connectedness), implying that this treatment modality is
effective at targeting a putative common denominator of mental
suffering (i.e., experiential avoidance; Carhart-Harris and Friston, 2019;
Kocarova et al., 2021). Accordingly, psilocybin therapy may be effica-
cious for several clinical presentations characterized by heightened
experiential avoidance, including anxiety and depression in the context
of a life-threatening illness (Griffiths et al., 2016; Ross et al., 2016) and
various addictions (e.g., Bogenschutz et al., 2022), in part, via its posi-
tive action on experiential avoidance.

In contrast with the significant indirect effects within the psilocybin
therapy condition, change in experiential avoidance was not a signifi-
cant component of the improvements in mental health outcomes seen
within the escitalopram condition. Moreover, the indirect effects of re-
ductions in experiential avoidance on improvements in several mental
health outcomes were significantly larger in the psilocybin therapy
condition. These results were generally consistent across both positive
(i.e., increases in well-being) and negative (i.e., decreases in depression
severity and trait anxiety) measures of mental health (but were not
observed for reductions in suicidal ideation). Additionally, for the serial
mediation analyses, the improvements in self-reported depression
severity and trait anxiety via reductions in experiential avoidance
through increases in connectedness were also significantly larger in the
psilocybin therapy condition. These findings are in line with previous
suggestions that psilocybin and SSRIs lead to changes via two somewhat
distinct serotonergic neural pathways (Carhart-Harris and Nutt, 2017).
More specifically, Carhart-Harris and Nutt (2017) suggest that SSRIs
facilitate improvements in mental health by increasing passive coping (i.
e., increasing tolerance of but not actively dealing with a source of
psychological distress) via increased post-synaptic (inhibitory) 5-HT;a
receptor signalling (densely expressed in central stress circuitry)
through elevated synaptic 5-HT, while psilocybin therapy increases
active coping (i.e., actively dealing with psychological distress, or its
causes, by changing one's relationship to it) via excitatory 5-HTa4 re-
ceptor signalling (densely expressed in high-level association cortices).

Previous research suggests that psilocybin therapy may actually in-
crease emotional responsiveness in clinical samples (e.g., Roseman
et al., 2018), while a broad range of research suggests that SSRIs may
down-regulate emotional responsiveness and, in some cases, cause
emotional numbing or blunting (e.g., Goodwin et al., 2017; Kajanoja
et al., 2018). Similarly, qualitative research conducted in the context of
a psilocybin therapy trial found that individuals with treatment-resistant
depression experienced antidepressants as medications that suppressed
and blunted their emotions and that psilocybin therapy helped to in-
crease their emotional responsiveness and decrease their emotional
avoidance (Watts et al., 2017). Granted, this sample may be biased by
patient's therapeutic history (i.e., failing to respond to SSRIs or other
treatments); however, its findings, combined with others (e.g., Zeifman
et al., 2020) and the present study's, might also suggest that psilocybin
therapy is especially effective at remediating suffering by targeting
experiential avoidance (a casual or perpetuating factor in psychopa-
thology; Bullis et al., 2019).

Interestingly, the multiple groups analysis indicated that the indirect
effect of psilocybin therapy on suicidal ideation via reductions in
experiential avoidance was not significantly greater than the indirect
effect within the escitalopram condition. This null finding may be
attributable to several causes. First, it may be that the indirect effect of
reductions in experiential avoidance on changes in suicidal ideation
within psilocybin therapy is not an exclusive attribute (relative to esci-
talopram). Alternatively, the null finding may be attributable to the
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relatively small sample size, fairly large standard deviations relative to
the means, and the suicidal ideation data being fairly non-normally
distributed. Additionally, this null result may be due to there being
limited room for decreases in suicidal ideation within the present study,
due to the relatively low levels of baseline suicidal ideation (i.e., a floor
effect). Further research, conducted in larger samples and specifically
recruited based on the presence of elevated levels of suicidal ideation (e.
g., see clinical trials.gov, NCT05220410), will be necessary for exploring
these possibilities.

We observed significant associations between reductions in experi-
ential avoidance and experiences of ego dissolution and psychological
insight. The latter finding is in line with previous retrospective cross-
sectional research, which had found a link between experiences of
psychological insight and reductions in experiential avoidance (e.g.,
Davis et al., 2020a, 2021b) and between experiences of ego dissolution
and improvement in mental health (Kiraga et al., 2022). We did not
observe significant associations between reductions in experiential
avoidance and mystical-type experiences and emotional breakthrough.
This is somewhat in contrast to previous retrospective research on
experiential avoidance (e.g., Davis et al., 2020a) and clinical research on
mental health outcomes more broadly (e.g., Murphy et al., 2022; Peill
et al., 2022; and for a review, see Kangaslampi, 2023), but is in line with
some recent clinical trials that have failed to find a significant link be-
tween mystical-type experiences and psilocybin therapy outcomes
(Gukasyan et al., 2022; Sloshower et al., 2023). Additional research
within larger samples will be necessary to more fully elucidate the ele-
ments of the psilocybin experience (including acute experiences of
avoidance and acceptance; see Wolff et al., 2022) that contribute to
reductions in experiential avoidance within psilocybin therapy.

3.1. Clinical implications

The present findings have several potentially important implications
for psilocybin therapy. Extant research suggests that the context in
which psilocybin is administered plays an important role in shaping its
potential therapeutic effects (Carhart-Harris et al., 2018b; Golden et al.,
2022). Accordingly, the therapeutic package that is provided alongside
administration of psilocybin likely plays an important role in the extent
to which psilocybin is helpful and the duration that such effects are
sustained. The results of the present study suggest that the extent to
which shifting from experiential avoidance to experiential openness
(and from disconnectedness to connectedness) is emphasized within
psilocybin therapy may be important components of why it is effective.
They also suggest that there may be an important sequential relationship
between decreasing experiential avoidance and increasing connected-
ness as mechanisms of change within psilocybin therapy. There is
therefore reason to think that integrating psilocybin therapy with first-
line interventions that specifically target experiential avoidance and
connectedness may have positive synergistic effects that optimize
treatment outcomes (e.g., see Sloshower et al., 2023, which combined
psilocybin with elements of acceptance and commitment therapy that
focus on reducing experiential avoidance and increasing valued action).
Such efforts may also help to accelerate the psychotherapeutic process
and may, thereby, increase its cost-effectiveness. Additionally, these
results provide support for the importance of specific elements of the
psilocybin experience (i.e., ego dissolution and psychological insight).
The present findings also suggest that psilocybin therapy may show
promise as a treatment for additional mental health presentations
characterized by heightened experiential avoidance, including anorexia
nervosa (Spriggs et al., 2021), posttraumatic stress disorder (Averill and
Abdallah, 2022), obsessive-compulsive disorder (Angelakis and Psefto-
gianni, 2021; Moreno et al., 2006), and alcohol use disorder (Bogen-
schutz et al., 2022; Luoma et al., 2020).
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3.2. Limitations and future directions

The present study included a number of important limitations. The
study relied upon self-reported experiential avoidance at pre and post-
treatment, which limits the extent to which the data can be used to
definitively determine that changes in experiential avoidance occurred
temporally prior to improvement in mental health outcomes and were
therefore causally linked. Therefore, additional research that utilizes
alternative methods to assess experiential avoidance, including
observer-based coding (e.g., Experiencing Scale [Klein et al., 1969]),
ecological momentary assessment, biological markers (e.g., physiolog-
ical and neurobiological indicators of emotional response and avoid-
ance), and measurement of acute and sub-acute experiential avoidance
(Wolff et al., 2022) remain necessary. The study also included a rela-
tively small sample size for a head-to-head trial and a fairly non-diverse
sample. Therefore, research with larger and more diverse samples re-
mains necessary for confirming the generalizability of the present
findings (Thrul and Garcia-Romeu, 2021), as well as for testing more
complex models (e.g., see Kettner et al., 2021) that include additional
mediating (e.g., cognitive flexibility, therapeutic alliance; Doss et al.,
2021; Murphy et al., 2022) and moderating (e.g., ethnicity; Jones and
Nock, 2022) variables. Due to the present study's limited sample size, we
also suggest particular caution when interpreting the serial mediation
findings. Despite efforts to minimize expectancy effects, blindness to
condition remains a concern across psilocybin therapy trials (Muthu-
kumaraswamy et al., 2021). Accordingly, it will be important for future
research to carefully consider how it can demonstrate direct treatment
effects over and above those that carry a placebo response. For example,
this might be done by utilising neuroimaging to examine treatment-
specific changes in brain function, and the use of active placebos or
control drugs, with psychoactive effects that can create uncertainty
about treatment allocation (e.g., tetrahydrocannabinol [THC] or keta-
mine). Measuring expectancy effects, suggestibility and various aspects
of blinding, will also be important (Szigeti et al., 2022). Dose-response
designs (Goodwin et al., 2022), pragmatic or adaptive trial designs
(Carhart-Harris et al., 2022), and idiographic approaches (Zeifman
et al., 2022b, 2022c) may also be helpful for customizing treatment
parameters to achieve optimal treatment outcomes. Finally, the present
study used only a single clinical sample, defined principally by an MDD
diagnosis. Further research that examines the role of experiential
avoidance within psilocybin therapy across additional mental health
concerns remains necessary.

In sum, among individuals with MDD, following psilocybin therapy,
improvements across a range of mental health outcomes (i.e., well-
being, depression severity, suicidal ideation, and trait anxiety)
occurred via reductions in experiential avoidance. Furthermore, the
indirect effect of changes in experiential avoidance were not significant
within the escitalopram condition and were generally significantly
larger within the psilocybin therapy condition (vs. escitalopram condi-
tion). Exploratory analyses indicated that the effect of experiential
avoidance on several mental health outcomes was serially mediated
through increases in connectedness and that experiences of ego disso-
lution and psychological insight predicted reductions in experiential
avoidance. These results provide support for the role of experiential
avoidance as a putative transdiagnostic mechanism underlying the
positive mental health effects of psilocybin therapy, as well as the
importance of connectedness and elements of the psilocybin experience
within psilocybin therapy. These findings may help to guide future
research and treatment providers in efforts to optimize and tailor psi-
locybin therapy.
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