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Abstract 

Amid the resurgence of psychedelic research, psilocybin has shown promise for 

psychological change, yet its long-term effects remain underexplored, with studies often 

lacking sustained follow-ups to assess the degree to which benefits endure. This study 

investigated whether participation in a legal psilocybin retreat leads to long-term improvements 

in emotion regulation skills and defense mechanisms among healthy adults, hypothesizing 

changes associated with experiential factors like mystical experiences (MEQ), emotional 

breakthroughs (EBI), and psychological insights (PIS-6). As an exploratory effort aimed at 

paving ground for further research, it seeks to address this gap in longitudinal data. 

Employing a naturalistic prospective pre-post design, data were collected from a total of 

207 participants with follow-ups at 2 weeks, 3, 6, and 12 months post-retreat. Mixed-effects 

models analyzed changes in Emotion Regulation Skills Questionnaire (ERSQ) scores and 

Overall Defensive Functioning (ODF), with exploratory associations for experiential factors. 

Results indicated significant ERSQ increases sustained through 12 months (estimates 

0.39–0.48, p < .001) and modest ODF improvements peaking at 2 weeks (estimate 0.20, p < 

.001) before tapering (estimate 0.10, p = .005 after 12 months), driven by mature defense gains 

and immature defense reductions. MEQ showed consistent associations with ERSQ (Bs 0.11–

0.28, ps < .001–.14) while EBI’s role was limited to short term ER improvements, and PIS-6 

showed no significant links. 

These findings suggest psilocybin retreats may foster enduring adaptive emotional 

processing, emphasizing mystical experiences' role and informing future research on sustained 

effects, though causal inferences are limited by the exploratory design.  

Keywords: Psilocybin, Psychedelics, Emotion Regulation, Defense Mechanisms 
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 Long-Term Changes in Emotion Regulation and Defense Mechanisms Following 

Psilocybin Retreat. 

1. Introduction 

1.1. Opening Statement 

The resurgence of interest in psychedelic substances, particularly psilocybin, has 

highlighted their potential to facilitate profound psychological changes. Alongside clinical 

trials and medicalization, extra-clinical use is becoming more widespread, yet limited research 

exists on their effects in non-clinical settings such as retreats. This master’s thesis aims to 

examine the impact of participation in a non-clinical psilocybin retreat on emotion regulation 

skills and defense mechanism utilization among healthy adults, employing a prospective pre-

post self-report design with follow-up assessments at 3, 6, and 12 months post-retreat. By 

exploring potentially mediating experiential factors like emotional breakthroughs, 

psychological insights, and mystical experiences, the study seeks to elucidate mechanisms 

underlying potential long-term changes in adaptive emotional processing, contributing to the 

understanding of psilocybin's transdiagnostic benefits beyond controlled clinical 

environments. Considering the limitations of observational self-report methods this study’s 

aims are considered exploratory and hypothesis-generating. 

1.2. Psilocybin research 

Psilocybin, a classical psychedelic compound found in certain mushrooms, acts 

primarily as an agonist at serotonin 5-HT2A receptors, producing profound alterations in 

perception, cognition, and emotion (Nichols, 2016). As a prodrug, it is metabolized into 

psilocin, which drives its effects, including enhanced neuroplasticity that may support 

therapeutic changes (Ly et al., 2018). While historically stigmatized, contemporary research 
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has revived interest in its potential for mental health applications, particularly in controlled 

and naturalistic settings. This section reviews therapeutic applications, insights from non-

clinical studies, and theoretical models informing the study’s hypotheses. 

1.2.3. Therapeutic Applications in Contemporary Research 

Recent research has focused on psilocybin-assisted therapy (PAT), a structured 

approach combining psilocybin sessions with psychological support, rather than daily dosing. 

This model emphasizes preparation, guided administration, and integration to leverage the 

substance's effects within a therapeutic context, highlighting the influence of set and setting 

on outcomes. 

Strong evidence supports PAT for depressive disorders. An open-label study in 

treatment-resistant depression showed significant reductions in symptoms lasting three 

months after two sessions (Carhart-Harris et al., 2016). A randomized trial comparing 

psilocybin to escitalopram found non-inferiority, with faster onset and broader benefits in the 

psilocybin group (Carhart-Harris et al., 2021). A phase-2b trial (N = 233) demonstrated a 

dose-response effect, where a single 25-mg dose yielded superior response and remission 

rates at week 3 compared to a low-dose control (Goodwin et al., 2022). 

PAT also addresses existential distress in life-threatening illnesses. Double-blind studies 

in cancer patients reported rapid, sustained reductions in depression, anxiety, and 

demoralization (>6 months) following a single session, often linked to experiences of 

interconnectedness and reframed mortality (Griffiths et al., 2016; Ross et al., 2016). 

In addictive disorders, pilot work on tobacco cessation achieved 60% abstinence at 12 

months with psilocybin plus cognitive-behavioral therapy (Johnson et al., 2017). PAT reduced 

heavy-drinking days by approximately 47% over 32 weeks compared to a 22% reduction with 

placebo (Bogenschutz et al., 2022). Smaller studies extend to obsessive-compulsive disorder, 
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with acute symptom reductions (Moreno et al., 2006), and anorexia nervosa, showing 

feasibility and improvements in psychopathology (Peck et al., 2023). 

These findings suggest transdiagnostic potential, but outcomes depend on structured 

support, limiting direct applicability to naturalistic use. 

1.2.4. Preliminary Insights from Naturalistic and Non-Clinical Studies 

Naturalistic studies examine psilocybin use in real-world contexts like retreats, 

prioritizing ecological validity but facing challenges such as self-selection and variable 

conditions. These complement clinical trials by capturing diverse intentions and settings. 

Several studies report reduced psychological distress following psilocybin use, in both 

retreat and non-retreat-based settings. In retreat settings, Calnan et al. (2024) found veterans 

experienced improved well-being, PTSD symptoms, and sleep post-use. Other retreat studies 

noted reduced shame (Mathai et al., 2024) and anxiety (Kiraga et al., 2024). Longitudinal 

surveys reported sustained reductions in depression and anxiety (Agin-Liebes et al., 2020). A 

large prospective survey (N = 2,833) linked naturalistic use to lower anxiety, depression, and 

alcohol misuse, alongside increased cognitive flexibility, though 7–11% reported negative 

effects like mood fluctuations (Nayak et al., 2023).  

Comparisons reveal retreat settings may amplify benefits via group dynamics and nature 

exposure, differing from clinical protocols (Kettner et al., 2021). Individual factors like 

personality and intentions moderate outcomes (Haijen et al., 2018). While lacking 

standardization raises safety concerns, these studies include diverse populations, generating 

hypotheses for optimizing facilitation and integration. 

Overall, naturalistic research suggests broad psychological benefits but requires 

cautious interpretation due to biases, informing harm reduction amid varying legal contexts. 
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1.2.5. Notes on the importance of RElaxed Beliefs Under pSychedelics (REBUS) and 

Pivotal Mental States (PiMS)  

Relaxed Beliefs Under pSychedelics (REBUS) and Pivotal Mental States (PiMS) are 

two theoretical models accounting for the rapid domain-abridging changes characteristic of 

psychedelics. As elaborated in section 1.5. below, the models inform the hypotheses and 

choice of measures used in this study. The REBUS model explains from a neuroscientific 

perspective how psychedelics may lead to rapid and sustained cognitive changes and predicts 

which domains of cognition may be most affected. The PiMS model describes a special case 

of REBUS where a particularly receptive high intensity state may further catalyze changes.  

Both frameworks build on predictive processing, or hierarchical predictive coding, 

which views the brain as a prediction machine that generates top-down expectations, or 

"priors," about sensory input and updates them through prediction errors arising from 

mismatches with reality (Clark, 2013; Friston, 2010; Hohwy, 2013). Such processes shape 

perception, cognition, and emotion across the brain's hierarchical structure, where lower 

levels handle sensory data and higher levels manage abstract functions like self-representation 

and emotional processing (Buckner et al., 2008; Margulies et al., 2016; Mesulam, 1998). 

Psilocybin targets serotonin 2A receptors, which are densely concentrated in higher 

cortical areas, implying a preferential impact on high-level priors such as those related to the 

self and emotions (Beliveau et al., 2017; Carhart-Harris & Friston, 2019). When these priors 

become rigid, they can entrench maladaptive patterns, such as unhelpful emotion regulation 

strategies (e.g., suppression; Gross, 2015) or immature defense mechanisms (e.g., denial; 

Vaillant, 1992), thereby limiting psychological flexibility (Barrett & Satpute, 2013; Carhart-

Harris et al., 2014). 

According to the REBUS model, psilocybin relaxes precision of high-level priors, 

which reduces rigidity of established cognitive patterns (such as conceptions about the self or 
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others) while amplifying bottom-up signaling (including interoceptive and emotional 

information) (Carhart-Harris & Friston, 2019). Phenomenologically, this may manifest as a 

sense of diminished self-boundaries which renders rigid self-representations more pliable and 

open to revision, accompanied by high emotional intensity and amplification of otherwise 

suppressed emotional content (Lebedev et al., 2015; Letheby & Gerrans 2017; Millière, 2017; 

Nour et al., 2016).  

This intense disruption to normal cognition can trigger Pivotal Mental States (PiMS)—

transient, highly plastic conditions that enable profound psychological shifts through 

heightened neuroplasticity, enhanced associative learning, and increased perceptual sensitivity 

(Brouwer & Carhart-Harris, 2021). Although these states may be conducive to transformative 

growth, the receptivity carries a dual edge: in chaotic or distressing environments, PiMS may 

heighten vulnerability, exposing individuals to destabilizing or harmful experiences. This 

duality underscores the need for carefully designed settings, robust harm reduction strategies, 

and structured integration protocols in both clinical and non-clinical contexts. 

 Specifically relating to this study, PiMS offer the potential for cathartic emotional 

breakthroughs and reconfiguration of self-concepts that may enhance adaptive emotion 

regulation and mature defense mechanisms. But they also risk producing emotionally 

overwhelming or disruptive experiences that could prove difficult to integrate and reinforce 

immature defenses. For this reason, a two-tailed hypothesis is appropriate: while PiMS may 

facilitate transformative shifts in emotional processing and defenses in supportive settings, 

they may also lead to adverse outcomes for some without adequate guidance or skills. 

1.3. Outcome Variables: Emotion Regulation and Defense Mechanisms 

The present study uses two main outcome measures: Emotion Regulation Skills 

Questionnaire (ERSQ) and Self-Rated Defense Mechanism Rating Scale (DMRS-SR-30). The 
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choice of main outcomes was motivated by the fact that they are both i) trans-diagnostically 

relevant while also being relevant for mental health of non-clinical populations ii) predicted to 

be impacted by REBUS-model and empirical findings, and iii) conceptually overlapping yet 

distinct while drawing from different sub-disciplines of psychology. The theoretical 

background of the measures and associated constructs are outlined below. The psychometric 

properties of the measures are outlined in the Methods section. 

1.3.1. Emotion regulation 

1.3.1.1. Modern Definition and Conceptual Models. Emotion regulation (ER) encompasses 

the processes individuals use to influence the onset, intensity, duration, and expression of 

emotions in response to environmental demands (Gross, 1998). These processes, which can be 

conscious or unconscious, help maintain psychological equilibrium while achieving personal 

or social goals. Contemporary perspectives also highlight interpersonal dimensions, such as 

modulating emotions in relational contexts (Zaki & Williams, 2013). 

Prominent models include Gross's (1998) process model, which distinguishes 

antecedent-focused strategies (e.g., situation selection or cognitive reappraisal) that occur 

before full emotional activation from response-focused ones (e.g., suppression) that follow it. 

Antecedent strategies are generally more adaptive, as they pre-emptively shape emotional 

trajectories. Extensions of this model emphasize contextual flexibility in strategy choice 

(Sheppes et al., 2014; Bonanno & Burton, 2013). 

Multidimensional frameworks, like those from Gratz and Roemer (2004), identify core 

ER components such as emotional awareness, acceptance, and impulse control, underscoring 

transdiagnostic implications. Berking et al.'s (2008) skills-based approach outlines 

competencies like tolerance and self-support, aligning with phasic models of ER stages 

(Naragon-Gainey et al., 2017). Mindfulness-oriented models promote non-judgmental 
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acceptance (Chambers et al., 2009), while interpersonal views stress social influences on ER 

(Hofmann et al., 2016). Collectively, these models frame ER as adaptive when flexible and 

context-sensitive, distinguishing it from maladaptive rigidity (Aldao & Nolen-Hoeksema, 

2010). 

1.3.1.2. Clinical Relevance of Emotion Regulation. Emotion regulation (ER) plays a 

pivotal transdiagnostic role in psychopathology, influencing the development, maintenance, 

and treatment of various mental health disorders (Aldao et al., 2010; Sheppes et al., 2015). 

Deficits in ER, such as overreliance on maladaptive strategies like rumination or suppression, 

are associated with heightened symptoms across internalizing and externalizing conditions, 

while adaptive strategies correlate with resilience and symptom reduction (Compas et al., 

2017). This relevance underscores ER as a core mechanism in clinical psychology, extending 

beyond diagnostic boundaries to inform interventions. 

In internalizing disorders, ER difficulties exacerbate negative affect and cognitive 

biases. Meta-analytic evidence shows strong positive associations between maladaptive ER 

(e.g., rumination, r = .49; avoidance, r = .38) and symptoms of depression and anxiety, with 

effects more pronounced in clinical samples (Aldao et al., 2010). For instance, in major 

depressive disorder, impaired cognitive reappraisal contributes to persistent rumination, 

prolonging episodes (Joormann & Stanton, 2016). Similarly, in anxiety disorders, suppression 

of emotional expression heightens physiological arousal and avoidance behaviors, 

maintaining cycles of fear (Cisler et al., 2010). ER deficits also feature in trauma-related 

conditions like PTSD, where poor distress tolerance predicts symptom severity and 

comorbidity (Vujanovic et al., 2011). 

Externalizing disorders reveal comparable patterns, though with greater emphasis on 

impulse control. In substance use disorders, ER impairments mediate the link between 

negative affect and relapse, as individuals suppress emotions through substance misuse 
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(Berking et al., 2011). Among youth with externalizing symptoms (e.g., conduct problems), 

disengagement coping correlates with higher aggression and rule-breaking (Compas et al., 

2017).  

Therapeutically, targeting ER may yield broad benefits. Interventions like dialectical 

behavior therapy (DBT) enhance ER skills to reduce emotionally unstable (previously known 

as borderline) personality disorder symptoms (Linehan et al., 2006), and cognitive-behavioral 

therapy (CBT) promotes reappraisal to alleviate anxiety and depression (Hofmann et al., 

2012). Transdiagnostic approaches, such as the Unified Protocol, address ER deficits across 

disorders, demonstrating efficacy in reducing symptom severity (Barlow et al., 2017). These 

findings highlight ER's clinical utility, yet the multifaceted nature of emotion regulation 

makes assessment complex, as explored next. 

1.3.1.3. Assessment Methods and the ERSQ. Assessing emotion regulation (ER) 

employs varied approaches, including self-report questionnaires, behavioral tasks, and 

physiological measures, each balancing accessibility with objectivity (Naragon-Gainey et al., 

2017; Zeman et al., 2007). Self-reports, like the Emotion Regulation Questionnaire (Gross & 

John, 2003) or Difficulties in Emotion Regulation Scale (Gratz & Roemer, 2004), capture 

subjective experiences but may overlook implicit processes. Behavioral methods observe ER 

in tasks, offering direct insights but requiring resources. Physiological tools, such as heart rate 

variability or neuroimaging, reveal neural correlates without self-report bias (Etkin et al., 

2015), though they lack experiential depth. 

The Emotion Regulation Skills Questionnaire (ERSQ; Berking & Znoj, 2008; Grant et 

al., 2018) draws from the Adaptive Coping with Emotions model, which integrates cognitive-

behavioral, mindfulness, and acceptance principles to emphasize sequential ER skills like 

awareness, acceptance, and modification (Berking, 2010; Berking & Whitley, 2014). Unlike 

deficit-oriented tools, the ERSQ focuses on successful skill application, making it ideal for 
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monitoring changes in interventional contexts, whether the population is clinical or normally 

functioning. Detailed psychometrics and item structure are described in the methods section. 

1.3.1.4. Psilocybin's Effects on Emotion Processing. Psilocybin modulates emotional 

processing across acute, subacute, and long-term phases, potentially enhancing emotion 

regulation (ER) through neural and phenomenological changes (Nichols, 2020; Vollenweider 

& Preller, 2020). These effects involve reduced negative bias, increased empathy, and 

neuroplasticity. 

Acutely, psilocybin intensifies emotions while diminishing amygdala reactivity to 

negative stimuli, correlating with lower negative affect (Kraehenmann et al., 2015; Kometer 

et al., 2012). This may relax rigid top-down controls, allowing repressed emotions to emerge 

Brouwer & Carhart-Harris, 2021; Carhart-Harris et al., 2014). Experiences often include 

positive states like unity but can involve anxiety or paranoia, especially without support 

(Barrett et al., 2016; Carbonaro et al., 2016). Acute enhancements in emotional empathy 

promote prosocial processing (Pokorny et al., 2017; Preller et al., 2024), though microdosing 

shows minimal impact (Cavanna et al., 2022). 

Subacutely, effects include improved emotional face recognition and flexibility in 

treatment-resistant depression, reducing anhedonia (Stroud et al., 2018; Roseman et al., 2018). 

Psilocybin may cause negative emotional bias to normalize, reviving emotional 

responsiveness (Grimm et al., 2018), with empathy gains persisting weeks post-dose (Preller 

et al., 2024). Cathartic releases may prompt reevaluation of emotional patterns (Lyons & 

Carhart-Harris, 2018a, 2018b; Roseman et al., 2018). 

Long-term, sustained plasticity via BDNF (Brain Derived Neurotrophic Factor - a 

protein supporting neuronal growth) supports lasting changes, such as reduced neuroticism 

and increased openness (Erritzoe et al., 2018; Ly et al., 2018). Reviews confirm positive 

modifications in emotional processing without cognitive harm (Calder & Hasler, 2023). 
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Mechanisms may include attenuating suppression via amygdala modulation, enhancing 

ER flexibility through DMN changes, promoting acceptance in mystical experiences, and 

rewiring patterns via plasticity (Gross, 1998; Sheppes et al., 2014; Brouwer & Carhart-Harris, 

2021). Taken together, studies reveal multiple ways in which psilocybin may influence 

emotion processing, including evidence of positive impact on emotion regulation and adjacent 

functions. 

1.3.2. Defense mechanisms 

Defense mechanisms originate in psychoanalytic theory, where Sigmund Freud 

described them as unconscious ego strategies to mitigate anxiety from intrapsychic conflicts 

between impulses, moral standards, and reality (Freud, 1894/1962). Mechanisms like 

repression push unacceptable thoughts into the unconscious, modulating overwhelming 

emotions to preserve conscious functioning while highlighting their adaptive yet potentially 

pathological nature (Freud, 1926/1959). This links defenses to emotion regulation, as they 

automatically adjust affective intensity for psychic balance, anticipating modern views of 

proactive emotional monitoring (Gross, 1998). 

Anna Freud expanded this in 1936, cataloging defenses such as denial and projection, 

emphasizing the ego's role against internal and external threats and their developmental 

formation through caregiver interactions (Freud, 1936/1966). She introduced a maturity 

continuum, from immature to mature, underscoring their dual potential and overlap with 

emotion regulation strategies like avoidance or reappraisal (Gratz & Roemer, 2004). 

Contemporary models integrate these roots with cognitive and neurobiological insights, 

viewing defenses as implicit processes that filter emotional input to reduce distress, 

complementing explicit regulation (Cramer, 2015). Recent work bridges defenses with 
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implicit and explicit emotion regulation, emphasizing their transdiagnostic role in 

psychopathology (Rice & Hoffman, 2014; Di Giuseppe et al., 2022). 

Defenses overlap with but also differ from emotion regulation: While both defenses and 

emotion regulation may have conscious and unconscious components, defenses are primarily 

conceived of as unconscious and may distort reality to ease internal anxiety, while emotion 

regulation often have an explicit and goal-oriented dimension (Cramer, 1998). Mature 

defenses align with adaptive emotion regulation for positive outcomes, immature ones with 

dysregulation (Vaillant, 1992; Kramer, 2010). The overlapping but complementary role of 

defenses in understanding emotional stability reinforces their relevance for both basic and 

applied emotion research. 

1.3.2.1. Assessment and Operationalization of Defense Mechanisms. Defense 

mechanisms are assessed via observer-rated scales, self-report questionnaires, and clinical 

interviews, each capturing their unconscious aspects with varying objectivity and practicality. 

Observer methods, like the Defense Mechanisms Rating Scale (DMRS; Perry, 1990), code 

defenses from transcripts, providing depth but demanding training. Self-reports, such as the 

Defense Style Questionnaire (Andrews et al., 1993) offer efficiency but risk bias from limited 

self-insight (Cramer, 2015). Interviews and observer methods yield qualitative nuance but 

require expertise (Vaillant, 1992). 

The DMRS, based on Vaillant's hierarchy (1971), categorizes 30 defenses into seven 

levels mapping to mature, neurotic, and immature groups, influencing DSM-IV's Defensive 

Functioning Scale (American Psychiatric Association, 1994; Skodol & Perry, 1993). It yields 

scores like Overall Defensive Functioning for empirical use, with validity tied to 

psychopathology and outcomes (Perry & Bond, 2012). The DMRS-SR-30, used in this study, 

is a self-report adaptation of the DMRS. Studies on the DMRS-SR-30 report good to excellent 

internal consistency, as well as strong criterion and concurrent validity for overall defensive 
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functioning (ODF) and defense levels when compared to observer-rated versions (including 

the DMRS and DMRS-Q). ODF scores show good convergent validity with symptom 

measures of psychological distress, depression, and post-traumatic symptoms, with negative 

correlations indicating that better defensive functioning relates to fewer symptoms and better 

mental health (e.g., correlations with SCL-90, BDI were around r = -0.45 to -0.54) (Di 

Giuseppe et al., 2020). Detailed psychometrics and structure of the DMRS-SR-30 are outlined 

in the methods section (2.9.1). 

1.3.2.2. Defense Mechanisms and Psychological Wellbeing. Defense mechanism 

maturity directly shapes psychological wellbeing, with mature defenses linked to adaptive 

outcomes and immature ones to distress. Mature mechanisms enable constructive emotional 

processing, reducing psychopathology and boosting resilience (Vaillant, 1976; Perry & Bond, 

2012). They promote flexible regulation, integrating distress without avoidance, similar to 

reappraisal (Rice & Hoffman, 2014). 

Immature defenses, conversely, perpetuate dysregulation through distortion or evasion, 

predicting poorer treatment responses in mood disorders and sustaining anxiety or 

interpersonal issues (Babl et al., 2019; Bond & Perry, 2004). Transdiagnostically, they 

mediate adversity's impact on conditions like PTSD and personality disorders, reinforcing 

avoidance (Ma et al., 2024). This ties defenses to ER frameworks: Mature defenses support 

effective affective modulation, whereas immature ones foster rumination or suppression, 

sustaining pathology (Gross, 1998; Cramer, 1998). 

1.3.2.3.  Potential Impact of Psilocybin on Defense Mechanisms. The influence of 

psilocybin on defense mechanisms is largely speculative due to limited direct research, but 

analogies from ego dissolution suggest psilocybin may yield shifts in people’s use of 

defensive mechanisms (Buchborn et al., 2023). Early psychedelic research, notably 

psycholytic therapy in the mid-20th century, used low to moderate doses of LSD to reduce 
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ego defenses, facilitating access to unconscious material and emotional catharsis (Grof, 1975). 

Although these studies reported shifts toward mature defenses, they often lacked rigorous 

controls and standardized measures, limiting their applicability by modern standards (Passie, 

Guss, & Krähenmann, 2022). Still, they provide context for hypothesizing psilocybin’s effects 

on defenses, particularly through ego dissolution, which may alter defensive patterns (Nour et 

al., 2016). Acutely, psilocybin-induced ego dissolution—marked by blurred self-other 

boundaries—may relax rigid defenses, enabling access to repressed content and reducing 

reliance on immature mechanisms (Nour et al., 2016; Buchborn et al., 2023). However, 

effects may vary: defenses could also intensify due to anxiety or cognitive dissonance from 

altered reality perceptions (Carbonaro et al., 2016). Mindset is likely to play a moderating 

role: a “letting go” approach may foster acceptance, while resistance can heighten paranoia 

(Wolff et al., 2020). Some researchers (e.g. Fischman, 2023; Buchborn et al., 2023) note that 

the psychedelic state mirrors therapeutic regression, where the ego loosening reworks 

defenses with support, but risks fragmentation without it. 

Long-term, indirect evidence suggests psilocybin facilitates shifts toward mature 

defenses. Increased openness and reduced avoidance post-psilocybin imply a move to flexible 

patterns (Erritzoe et al., 2018). In treatment-resistant depression, non-dreadful ego dissolution 

predicted symptom relief at 5 weeks, explaining 54% of outcome variance, potentially 

recalibrating defenses by accessing repressed material (Roseman et al., 2018), aligning with 

benefits in emotion regulation and wellbeing and warranting further study (Kramer, 2010). 

1.4. Experiential Factors: Emotional breakthroughs, Mystical Experiences, and 

Psychological Insights  

The study uses three measures pertaining to the phenomenological aspects of 

psychedelic experiences: Mystical Experience Questionnaire (MEQ), Emotional 
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Breakthrough Index (EBI) and Psychological Insight Scale (PIS). These the relevance of these 

factors stem from i) that they may predict changes in the outcome measures, ii) their 

conceptual affiliation with pivotal mental states and iii) that they may provide process-level 

mechanistic insight for explaining potential changes in emotional processing and defensive 

functioning. 

1.4.1. Emotional Breakthroughs and the EBI 

Emotional breakthroughs in psychedelic experiences involve the confrontation and 

resolution of emotionally difficult material, often manifesting as a cathartic release followed 

by relief and a sense of closure on personal conflicts or traumas (Roseman et al., 2019). This 

process aligns with psychodynamic notions of catharsis, where suppressed emotions are 

engaged and integrated, potentially reducing reliance on maladaptive defenses and enhancing 

emotion regulation by fostering greater acceptance and flexibility (Freud & Breuer, 

1895/1955). 

The Emotional Breakthrough Inventory (EBI; Roseman et al., 2019) is a brief self-

report measure developed to quantify this phenomenon in psychedelic contexts. It consists of 

six items rated on a visual analogue scale, capturing elements like facing pushed-aside 

feelings, exploring challenging emotions, and achieving emotional release with relief. 

Validated in a sample of participants from psychedelic retreats and clinical trials, the EBI 

shows a unidimensional structure and discriminates from related constructs like mystical or 

challenging experiences. Emotional breakthrough scores increase with dose, therapeutic 

intent, and supportive settings, and predict therapeutic efficacy, such as sustained 

improvements in well-being and lower depressive symptoms (Roseman et al., 2019).  

1.4.2. Psychological Insights and the PIS 
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Psychological insights post-psychedelics involve novel realizations about one's 

thoughts, behaviors, emotions, relationships, or life patterns, emerging subacutely and 

promoting long-term growth (Peill et al., 2022). These cognitive discoveries may bolster self-

awareness, enabling flexible emotion regulation and shifts toward mature defense 

mechanisms by integrating previously unrecognized self-aspects. 

Distinct from acute emotional breakthroughs (Roseman et al., 2019), which emphasize 

immediate catharsis, the Psychological Insight Scale (PIS; Peill et al., 2022) focuses on 

reflective insights consolidating days or weeks later, including behavioral changes. Related 

but separate from tools assessing in-session realizations, the PIS evaluates their evolution and 

practical impact. 

The PIS is a seven-item self-report scale rated on a visual analogue scale, with six core 

items on insights and one on implementation. It demonstrates a single-factor structure and 

predicts well-being gains, mediating links between acute experiences and long-term outcomes 

in psychedelic therapy trials (Peill et al., 2022). Psychometric details are outlined in the 

methods section. 

1.4.3.  Mystical Experiences and the MEQ30 

Mystical experiences entail profound alterations of consciousness marked by unity, 

transcendence, sacredness, ineffability, and noetic insight, often yielding transformative 

meaning (James, 1902; Stace, 1960). Operationalized through criteria like ineffability and 

intuitive truth, these states are refined into dimensions such as timelessness and 

paradoxicality. 

Various questionnaires capture these, including Hood's Mysticism Scale for life-time 

occurrence of mystical experiences (Hood, 1975) and the Altered States of Consciousness 
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Questionnaire's Oceanic Boundlessness subscale for broader altered states (Dittrich, 1998; 

Studerus et al., 2010). 

The Mystical Experience Questionnaire (MEQ30; Barrett et al., 2015), revised from 

Pahnke (1963), was chosen here for its prominence in psychedelic research. It includes 30 

items across four subscales: mystical (unity, sacredness), positive mood, transcendence of 

time/space, and ineffability. Validated in psilocybin studies, it shows strong internal 

consistency and convergence with similar measures. MEQ scores consistently predict lasting 

benefits, such as reduced depression, anxiety in cancer patients, and addiction cessation 

(Roseman et al., 2018; Ross et al., 2016; Garcia-Romeu et al., 2015). Detailed psychometrics 

appear in the methods section. 

1.5. The Present Study: Conceptual Framework, Missing Pieces and Aims/Hypotheses 

Drawing from the reviewed literature on psilocybin's effects, theoretical models, and 

psychological constructs, this study conceptualizes emotion regulation (ER) strategies and 

defense mechanisms (DMs) as high-level priors within a predictive processing framework. 

These priors supposedly govern how individuals perceive, process, and respond to emotional 

stimuli while protecting the self from distress. When rigid, these priors can entrench 

maladaptive patterns, such as habitual suppression in ER or immature defenses like denial, 

limiting psychological flexibility and perpetuating emotional dysregulation (Carhart-Harris & 

Friston, 2019; Vaillant, 1992). Psilocybin is posited to disrupt these entrenched patterns in 

line with the REBUS model. This relaxation allows for the influx of novel information, 

facilitating updates to self-models and emotional schemas that may foster more adaptive ER 

habits, such as increased acceptance and reappraisal, and a shift toward mature DMs that 

promote integration rather than avoidance (Brouwer & Carhart-Harris, 2021; Gross, 1998). 
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Complementing REBUS, the concept of Pivotal Mental States (PiMS) frames 

psilocybin-induced experiences as high-intensity hyper-plastic states. PiMS are characterized 

by disrupted self-related processing, increased receptivity to emotional content, and enhanced 

learning, which align with the study's experiential variables: emotional breakthroughs, 

psychological insights, and mystical experiences. These potential mediators capture 

phenomenological elements such as cathartic releases of suppressed emotions, novel 

realizations about personal patterns, and transcendent states of unity and ineffability, which 

may serve as catalysts for revising rigid priors (Peill et al., 2022; Roseman et al., 2019; 

Barrett et al., 2015). For instance, an emotional breakthrough might enable the confrontation 

of avoided feelings, loosening immature defenses and enhancing ER flexibility, while 

mystical experiences could promote a sense of interconnectedness that reframes self-

protective mechanisms. Collectively, these frameworks suggest that psilocybin's impact in a 

retreat setting could yield long-term adaptations in ER and DMs by leveraging PiMS to drive 

belief updating, though outcomes may vary based on individual mindset, setting, and 

integration practices, highlighting both therapeutic potential and risks of destabilization 

without adequate support (Buchborn et al., 2023; Wolff et al., 2020). 

Despite the growing body of evidence on psilocybin's therapeutic applications, 

significant gaps persist in understanding its effects in non-clinical contexts, particularly 

regarding ER and DMs. Much of the existing research centers on clinical psilocybin-assisted 

therapy (PAT) for specific disorders, such as depression or anxiety, with controlled protocols 

that emphasize structured support and short to medium-term outcomes (e.g., Carhart-Harris et 

al., 2021; Goodwin et al., 2022). In contrast, there is limited longitudinal data on how non-

clinical retreats influence general ER skills and DM maturation among healthy adults, where 

self-selection, variable dosing, and group dynamics introduce ecological validity but also 

methodological challenges (Kettner et al., 2021; Nayak et al., 2023). Key missing pieces 
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include sparse examinations of mediators (like emotional breakthrough, psychological 

insights, and mystical experiences) in naturalistic settings, which could elucidate mechanisms 

beyond clinical trials; brief follow-up periods that overlook trajectories extending to 12 

months, potentially missing sustained or delayed effects; and a relative neglect of 

psychodynamic constructs, such as DMs, in favor of cognitive or neurobiological models, 

despite the relevance of psychodynamic constructs to implicit emotional processing 

(Buchborn et al., 2023; Perry & Bond, 2012). This study addresses these gaps by employing a 

prospective pre-post design to assess changes in ER and DMs in a retreat cohort, with 

assessments at baseline, immediately post-retreat, and at 3-, 6-, and 12-month follow-ups, 

while testing for associations with emotional breakthrough, psychological insights, and 

mystical experiences. 

A rationale for investigating these changes in a naturalistic retreat setting stems from the 

increasing prevalence of extra-clinical psilocybin use amid evolving legalization trends, 

which necessitates research with ecological validity to inform harm reduction, integration 

strategies, and public health guidelines (Marks, 2023). By focusing on healthy adults in a 

retreat setting, the study extends insights from clinical populations to broader contexts, 

exploring transdiagnostic benefits in adaptive emotional processing and psychological 

defenses outside the confounds of severe psychopathology. The overarching aim is to 

determine whether participation in a non-clinical psilocybin retreat leads to improvements in 

ER skills and DM maturation, and to identify the extent to which acute experiential mediators 

predict these outcomes. To guide this investigation, the following hypotheses are proposed: 

• Hypothesis 1: Emotion regulation skills will increase post-retreat, with increases 

potentially sustained at 3-, 6-, and 12-month follow-ups. 
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• Hypothesis 2: Defense mechanism utilization will demonstrate hierarchical 

maturation post-retreat, characterized by decreased reliance on immature defenses and 

increased use of adaptive (mature) defenses with potential long-term persistence. 

• Hypothesis 3: The experiential factors and proposed mediators— emotional 

breakthrough, psychological insights, and mystical experiences —will be associated with 

changes in ER and DM outcomes, such that higher scores on experiential factors will predict 

greater adaptations in ER skills and DM maturation. 

2. Method 

2.1 Study Design 

The study followed a longitudinal repeated measures design, with data collected at 7 

timepoints (of which 6 were included in this paper): baseline, immediately before retreat, 

immediately post-retreat, two weeks after the retreat and three subsequent follow-ups (after 3 

months, 6 months, 12 months). While the same participant cohort was targeted throughout, 

the response format did not necessitate response at a previous time point in order to respond at 

a later time point. 

2.2 Participants 

Participants were recruited from individuals attending psilocybin retreats organized by a 

private company independent from the researchers. The retreats were led by Swedish licensed 

psychologists and took place in the Netherlands, where psilocybin-containing truffles are 

legal. The cost of attending the retreat was c.a. 2000-4000 euro, depending on the price set by 

the organization. All retreat attendees were invited to participate in the study, with 

participation being entirely voluntary and independent from their retreat participation.  
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Although the researchers responsible for this study did not conduct screening (all 

participants attending the retreat were eligible to participate), the retreat organizers conducted 

their own screening process to determine eligibility for attending the retreat (and consequently 

this study). The organizers’ screening was as follows: participants had to be at least 18 years 

old, have no psychiatric or medical history that could pose risks in this context (e.g., bipolar 

disorder, family history of psychotic disorders, previous cardiac events, hemorrhagic stroke, 

uncontrolled hypertension), and not be taking psychiatric medications that could potentially 

cause unpredictable interaction effects or otherwise pose a risk when combined with 

psilocybin. Prior to the retreat, participants completed a health declaration regarding their 

physical and mental health and underwent a screening process with a medically trained 

professional to assess both mental and physical health.  

2.3 Procedure 

Two weeks before the retreat, during the first session, participants were provided with a 

link where they could register for the study. The link contained a description of the study's 

purpose and design, and participants could register their email address if they wished to 

participate. Participation in the study was separate from participation in the retreat program. 

Automatic emails were sent to participants at the following times: T1: Two weeks before 

retreat, T2: immediately before the retreat (questions not used in this study), T3: 24 hours 

after retreat, T4: 2 weeks after retreat, T5: 3 months after retreat, T6: 6 months after retreat, 

T7: 12 months after retreat.  

Participants could unsubscribe from these mailings at any time by clicking on a link in 

the emails sent to them. At each measurement point, participants were informed that their 

participation would be voluntary, that they could withdraw at any time, that the collected data 

was pseudonymized, and they were given the opportunity to provide feedback about the 
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questionnaire. Contact information for a psychologist was also provided at each questionnaire 

session, whom participants can contact if they experience any discomfort while completing 

the questionnaires. 

2.4 Data Collection, Data Management and Pseudonymization 

If participants chose to join the study, their email address was registered in the 

psychedelicsurvey.com portal. This is an automated platform that sends emails to participants 

at specific predetermined times. The emails contained links to the current questionnaire to be 

completed at the various measurement points in the study. The questionnaires were 

administered via the Qualtrics.com platform and used pseudonymization techniques to protect 

participant identity. 

Each participant received a unique link in their email that makes it possible to connect 

the responses in the different questionnaires with each other. This represents a 

pseudonymization process where the unique link serves as a participant identifier that 

researchers can access, while the email addresses (direct identifiers) were stored separately in 

the psychedelicsurvey.com platform and not accessible to the researchers. This approach 

ensured that researchers could not directly identify individual participants but could still track 

longitudinal data across measurement points.  

2.5. Ethical Considerations 

This naturalistic survey study ensures ethical compliance through voluntary 

participation, informed consent via detailed information sheets, and pseudonymity by 

separating email registration from data collection without personal identifiers. Risks to 

participants are minimal, as involvement is limited to online questionnaires, with no 

intervention in the retreat. The research does not fall under Sweden's ethics review law and 
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received an advisory opinion from Etikprövningsmyndigheten (Sweden’s Ethics Review 

Authority) confirming no formal ethics review was necessary (Dnr 2022-03652-01). 

2.6. Transparency of AI Use  

I have used AI for generating and correcting R code (Grok and Cursor) and for 

proofreading including spellcheck, advice on layout and using academic terminology (Grok). 

2.7 Retreat Protocol 

While not determined or controlled by the researchers, it is relevant to understand the 

retreat format. The retreat program had the following structure, sequentially: a preparation 

phase in Stockholm consisting of an individual meeting with a psychologist; an online group 

meeting; a full-day in person group workshop; a four-day retreat in the Netherlands where 

participants have the opportunity to intake psychedelic truffles on two occasions; and an 

integration phase in Stockholm consisting of a full-day group workshop and a subsequent 

online group meeting. 

During the retreat, participants had the opportunity to take psychedelic truffles on two 

occasions at a dose individually agreed upon together with the responsible psychologists. 

Typically, the strength was equivalent to 25-35 mg, which is comparable to doses commonly 

used in clinical studies. For some participants, the second dose was significantly higher in 

order to balance out the rapid desensitization characteristic of serotonergic psychedelics. 

Group activities were also arranged during the retreat, and participants had the opportunity for 

individual conversations with the psychologists. The retreats accommodated up to 15 

participants and were led by three individuals with training in psychedelic therapy, of whom 

at least one was a licensed psychologist. The retreat program was focused on increasing self-

awareness and personal development. It did not provide clinical treatment or therapy for 

mental illness. 
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2.8 Questionnaire Administration Schedule  

• T1 – (two weeks before retreat): Background questions: Age, Gender; ERSQ, and DMRS-

SR-30. 

• T2 – (immediately before the retreat): Questions not used in this study. 

• T3 – (24 hours after retreat): "How many grams of truffles did you take at the first/second 

session?"; Experience measures: PIS-6, MEQ, EBI. 

• T4, T5, T6, and T7 – (two weeks, three months, six months, and twelve months after 

retreat, respectively): ERSQ, and DMRS-SR-30. 

2.9 Measures  

2.9.1 Primary Outcome Measures 

2.9.1.2. Emotion Regulation Skills Questionnaire (ERSQ). Emotion regulation skills 

were assessed using the Emotion Regulation Skills Questionnaire (ERSQ; Berking & Znoj, 

2008), a 27-item self-report scale measuring nine facets of adaptive emotion regulation (e.g., 

awareness, clarity, acceptance) on a 5-point Likert scale (0 = "not at all" to 4 = "almost 

always"). Total scores range from 0 to 108, with higher scores indicating better skills. 

Example items include "I paid attention to my feelings" (awareness subscale), "My physical 

sensations were a good indication of how I was feeling" (sensations subscale), "I accepted my 

emotions" (acceptance subscale), and "I did what I had planned, even if it made me feel 

uncomfortable or anxious" (readiness to confront subscale). The scale demonstrates strong 

internal consistency (Cronbach's α = .90 for total score; subscale α = .68–.86) and test-retest 

reliability (r = .74 over 2 weeks), with validity supported by correlations with depression 

measures (r = –.52) and emotion regulation difficulties (r = –.65). 

2.9.1.2. Defense Mechanisms Rating Scale–Self-Report 30 (DMRS-SR-30). Defense 

mechanisms were measured with the Defense Mechanisms Rating Scale–Self-Report 30 
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(DMRS-SR-30; Prout et al., 2022), a 30-item self-report adaptation of the observer-rated 

DMRS, assessing 30 defenses organized into seven hierarchical levels (e.g., mature: 

sublimation; immature: denial) on a 5-point Likert scale (1 = "not like me" to 5 = "very much 

like me"). It yields an Overall Defensive Functioning (ODF) score (1–7; higher = more 

mature) and proportional scores for levels/categories. The ODF is calculated as a weighted 

average: ODF = (sum of [Level Score times Maturity Weight]) / (sum of Level Score)), where 

Level Score is the proportional score for each of seven defense levels, and Maturity Weight is 

the predefined value for each level (1 for least mature, e.g., action level, to 7 for most mature, 

e.g., high-adaptive level). Example items include "Did you try, consciously or unconsciously, 

to provoke someone in an indirect or irritating way?" (passive aggression, immature) and 

"Did you try to reduce inner tension by engaging in creative activities?" (sublimation, 

mature). Internal consistency is good (Cronbach's α = .82 for total score; subscale α = .70–

.85), with test-retest reliability (r = .78 over 1 month) and convergent validity via correlations 

with the Defense Style Questionnaire (r = .62–.75). 

2.9.2. Experiential Measures  

2.9.2.1. Emotional Breakthrough Inventory (EBI). The Emotional Breakthrough 

Inventory (EBI; Roseman et al., 2019) is a 6-item visual analogue scale (0 = "No, not more 

than usually" to 100 = "Yes, entirely or completely") measuring cathartic emotional releases. 

Total scores range from 0 to 600. An example item is "I faced emotionally difficult feelings 

that I usually push aside." It shows high internal consistency (Cronbach's α = .93) and test-

retest reliability (r = .85 over 1 week), with predictive validity for well-being changes (β = 

.29). 

2.9.2.2. Psychological Insight Scale (PIS). The Psychological Insight Scale (PIS; Peill 

et al., 2022) is a 7-item visual analogue scale (0 = "No, not more than usually" to 100 = "Yes, 
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entirely or completely") evaluating post-acute insights (PIS-6) and behavioral changes (item 

7). Total PIS-6 scores range from 0 to 600. An example item is "I have had new insights into 

patterns in my behaviour, thoughts, or emotions." Internal consistency is excellent 

(Cronbach's α = .94) with test-retest reliability (r = .82 over 1 week), and it mediates acute 

effects on well-being (indirect B = 0.10). 

2.9.2.3. Mystical Experience Questionnaire 30 (MEQ30). The Mystical Experience 

Questionnaire 30 (MEQ30; Barrett et al., 2015) is a 30-item scale rated on a 6-point Likert 

scale (0 = "none; not at all" to 5 = "extreme") with four subscales (mystical, positive mood, 

transcendence, ineffability). Total scores range from 0 to 150 (higher = stronger experience). 

An example item is "Feeling of unity or oneness with all that exists" (mystical subscale). It 

has high internal consistency (Cronbach's α = .93) and test-retest reliability (r = .84 over 2 

weeks), with validity via correlations to long-term outcomes (r = .45–.60). 

2.10. Data Analysis 

Data were analyzed using R version 4.4.1 (or latest available) with packages lme4 for 

linear mixed-effects models, lmerTest for statistical tests, broom.mixed for tidying model 

outputs, dplyr for data manipulation, flextable for table formatting, knitr for display, and 

ggplot2 for visualization. Timepoint was treated as a categorical factor (T1 baseline, T3 

immediately after retreat, T4 2 weeks post-retreat, T5 3 months post-retreat, T6 6 months 

post-retreat, T7 12 months post-retreat), and gender as a binary factor (male, female). Models 

were fit using restricted maximum likelihood (REML) estimation, with Satterthwaite's 

method for degrees of freedom in t-tests. Significance was set at p less than 0.05 . 

2.10.1. Statistical Models. Linear mixed-effects models (LMMs) were fitted using 

lmerTest in R, with timepoint (categorical: T1, T4, T5, T6, T7), age, and gender as fixed 
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effects and a random intercept for participant ID. Fixed effects estimates, 95% confidence 

intervals, standard errors, t-values, and p-values were reported. 

2.10.2. Primary Outcomes. For the Emotion Regulation Skills Questionnaire (ERSQ) 

total score and Overall Defensive Functioning (ODF), linear mixed models (LMM) were used 

to assess changes over time, with fixed effects tables summarizing estimates, CIs, SEs, t-

values, and p-values. 

2.10.3. Subscales. ERSQ subscales (Understanding, Awareness, Clarity, Sensations, 

Acceptance, Tolerance, Self-Support, Confrontation, Modification) and Defense Mechanisms 

Rating Scales (DMRS-SR-30) categories (C1: Mature, C2: Neurotic, C3: Immature) were 

analyzed using the same LMM structure, reporting fixed effects estimates, CIs, SEs, t-values, 

and p-values, reported in Appendix. 

2.10.4. Descriptive Statistics. Means, standard deviations, minima, maxima, and 

sample sizes were calculated for ERSQ total, ODF, and DMRS categories at each timepoint. 

2.10.5. Attrition. Attrition was assessed by comparing baseline ERSQ, ODF, age, and 

gender across participants with varying numbers of completed timepoints using boxplots. 

2.10.6. Exploratory Association Analyses. Associations of T3 experiential factors 

(MEQ, EBI, PIS-6) with post-T3 changes in ERSQ and ODF were explored using linear 

models for each post-T3 timepoint, adjusting for baseline outcome values, age, and gender. 

Scores were scaled so they could be represented in the same axis (0 = minimum possible 

score, 1 = maximum possible score). Estimates and standard errors for experiential factors 

were extracted and reported in a table. 

2.10.7. Missing Data. Missing data was handled via listwise deletion within models, as 

mixed models used all available observations. 

 



29 

 

3. Results  

3.1. Participant Characteristics and Attrition 

Data was collected from 207 unique participants across six timepoints: baseline (T1), 

immediately after the retreat (T3), 2 weeks (T4), 3 months (T5), 6 months (T6), and 12 

months (T7) post-retreat. Ages ranged from 27 to 81, mean age was 50.35 (SD =11.26). 90 

participants were male (43%) and 117 were female (57%). Effective sample sizes for analysis 

varied due to missing data. For ERSQ total, participants with complete data were 191 at T1, 

160 at T4, 110 at T5, 80 at T6, and 58 at T7. For ODF, complete data were available for 186 

at T1, 150 at T4, 109 at T5, 80 at T6, and 58 at T7. 

 Baseline ERSQ total averaged 3.57 (SD = 0.74), ODF 5.13 (SD = 0.46). Attrition 

analysis showed no systematic differences in baseline ERSQ, ODF, age, or gender across 

participants with varying numbers of completed timepoints, suggesting minimal attrition bias. 

3.2. Emotion Regulation Skills (ERSQ)  

Emotion regulation skills (ERSQ) were analyzed using a mixed-effects model to 

examine changes over time and the influence of age and gender. The results, presented in 

Table 1, indicate a significant overall increase in ERSQ scores from baseline (T1) across all 

subsequent timepoints (T4–T7), with each comparison to T1 showing significant increase (p < 

.001). The largest increase was observed at T7, where the estimate of 0.48 indicates a notable 

enhancement compared to T1, reflecting a sustained development in skills by the end of the 

study. Age and gender were non-significant (p = .26), (p = .34).  
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Table 1.Fixed Effects Estimates for Table.1 Emotion Regulation Skills (ERSQ) 

Variable Estimate SE 95% CI t p 

Intercept 3.27 0.21 [2.86, 3.69] 15.42 < .001* 

T4 vs T1 0.44 0.05 [0.35, 0.53] 9.48 < .001* 

T5 vs T1 0.44 0.05 [0.33, 0.54] 8.24 < .001* 

T6 vs T1 0.39 0.06 [0.27, 0.51] 6.42 < .001* 

T7 vs T1 0.48 0.07 [0.35, 0.62] 6.97 < .001* 

Age 0.01 0.00 [-0.00, 0.01] 1.13 .26 

Gender 0.09 00.9 [-0.09, 0.27] 0.97 .34 

Note. ODF = Emotion Regulation Skills Questionnaire; SE = Standard Error; CI = Confidence 

Interval; Timepoints: T1 = baseline, T4 = 2 weeks, T5 = 3 months, T6 = 6 months and T7 = 12 

months post-retreat.. p < .001 indicates statistical significance at the .001 level. 

3.2.1. ERSQ Subscales 

Mixed-effects models examined changes in the nine ERSQ subscales (Understanding, 

Awareness, Clarity, Sensations, Acceptance, Tolerance, Self-Support, Confrontation, 

Modification) over time, controlling for age and gender. All subscales demonstrated 

significant increases from baseline (T1) across post-retreat timepoints (T4–T7; ps < .002), 

with no notable effects of age or gender (ps > .08). This pattern reflects comprehensive 

enhancements across diverse facets of emotion regulation skills. Given the volume of 

estimates, detailed fixed effects are presented in Appendix (Table A1). 

Figure 1 illustrates the mean trajectories of the nine ERSQ subscales from baseline (T1) 

to 12 months post-retreat (T7), with each line representing a subscale. Scores show a 

pronounced rise from T1 to T4 (2 weeks post-retreat), followed by stabilization or minor 

fluctuations through T7, underscoring sustained broad improvements in emotion regulation. 
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3.3. Defense Mechanisms (ODF) 

Overall Defensive Functioning (ODF) scores were analyzed using a mixed-effects 

model, with results in Table 2. Compared to baseline (T1), significant increases were 

observed at all time points: T4 (0.20, SE = 0.02, p < .001), T5 (0.15, SE = 0.03, p < .001), T6 

(0.11, SE = 0.03, p < .001), and T7 (0.10, SE = 0.03, p = .005). Age showed no significant 

effect (0.00, SE = 0.00, p = .252), nor did gender (-0.05, SE = 0.06, p = .442). 

 

Note. ERSQ = Emotion Regulation Skills Questionnaire. Subscales color-coded as: blue 

(Understanding), orange (Awareness), green (Clarity), red (Sensations), purple (Acceptance), yellow 

(Tolerance), cyan (Self-Support), pink (Confrontation), gray (Modification). Error bars denote 

standard errors. Timepoints: baseline (T1), 2 weeks (T4), 3 months (T5), 6 months (T6), and 12 

months (T7) post-retreat. Lines connect connecting categories are visual aid only and do not represent 

continuous change (analysis treats time as categorical). 

Figure 1. Mean Trajectories of ERSQ Subscales Over Time 
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Table 2. Fixed Effects Estimates for Observational Defensive Function (ODF) 

Variable Estimate SE 95% CI t p 

Intercept 4.98 0.15 [4.69, 5.28] 32.98 < .001* 

T4 vs T1 0.20 0.02 [0.15, 0.25] 8.45 < .001* 

T5 vs T1 0.15 0.03 [0.10, 0.20] 5.72 < .001* 

T6 vs T1 0.11 0.03 [0.05, 0.17] 3.72 < .001* 

T7 vs T1 0.10 0.03 [0.03, 0.16] 2.84 0.005* 

Age 0.00 0.00 [0.00, 0.01] 1.15 0.252 

Gender -0.05 0.06 [-0.18, 0.08] -0.77        0.442 

Note. ODF = Observational Defensive Function; SE = Standard Error; CI = Confidence Interval; 

Timepoints: T1 = baseline, T4 = 2 weeks, T5 = 3 months, T6 = 6 months and T7 = 12 months post-

retreat. p < .001 indicates statistical significance at the .001 level. 

3.3.1. DMRS Defense Categories 

Mixed-effects models evaluated changes in the three DMRS categories (C1: Mature, 

C2: Neurotic, C3: Immature) over time, adjusting for age and gender. Results revealed 

significant increases in C1 from baseline (T1) across T4–T7 (ps < .001), reflecting enhanced 

mature defensive mechanisms, and significant decreases in C2 (neurotic) and C3 (immature) 

defences from T1 at all timepoints (ps ≤ .002 for C2, ps < .010 for C3). Age and gender had 

no significant impact (ps > .089). Given the detailed estimates, full results are provided in 

Appendix (Table A2). 
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Figure 2. Mean Trajectories of DMRS Categories Over Time 

 

Note. DMRS = Defense Mechanism Rating Scales; C1 = Mature, C2 = Neurotic, C3 = Immature. 

Error bars denote standard errors. Timepoints: baseline (T1), 2 weeks (T4), 3 months (T5), 6 months 

(T6), and 12 months (T7) post-retreat. Lines connecting categories are visual aid only and do not 

represent continuous change (analysis treats time as categorical). 

3.4. Experiential Factors (EBI, PIS-6, MEQ) and Associations with ERSQ and ODF. 

An exploratory analysis examined the associations of experiential factors—MEQ, EBI, 

and PIS-6 (measured at T3)—with changes in main measures (ERSQ and ODF) from baseline 

(T1) to follow-ups (T4-7). 

For ERSQ changes, MEQ showed significant positive associations at all timepoints but 

T6, with coefficients increasing over time: T4 showed a moderate association of 0.19 (95% CI 

[0.11, 0.28], SE = 0.04, p < .001), T5 increased to 0.21 (95% CI [0.09, 0.34], SE = 0.05, p < 

.001), T6 was 0.11 (95% CI [-0.04, 0.26], SE = 0.05, p =.141), and T7 at 0.28 (95% CI [0.12, 

0.44], SE = 0.05, p < .001). EBI showed moderate and significant associations at T4 0.12 
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(95% CI [0.01, 0.24], SE = 0.05, p < .001), and T5 , 0.15 (95% CI [0.00, 0.30], SE = 0.05, p < 

.001), but not at T6 and T7. PIS-6 showed no significant association with ERSQ.  

Table 3. Associations of Experiential Factors with ERSQ 

Timepoint Predictor B 95% CI SE p 

T4 MEQ 0.19 [0.11, 0.28] 0.04 < .001* 

T4 EBI 0.12 [0.01, 0.24] 0.06 0.032* 

T4 PIS-6 -0.01 [-0.12, 0.10] 0.06 0.811 

T5 MEQ 0.21 [0.09, 0.34] 0.06 < .001* 

T5 EBI 0.15 [0.00, 0.30] 0.08 0.045* 

T5 PIS-6 -0.09 [-0.24, 0.06] 0.08 0.243 

T6 MEQ 0.11 [-0.04, 0.26] 0.08 0.141 

T6 EBI 0.13 [-0.07, 0.32] 0.10 0.195 

T6 PIS-6 -0.10 [-0.31, 0.12] 0.11 0.366 

T7 MEQ 0.28 [0.12, 0.44] 0.08 < .001* 

T7 EBI 0.04 [-0.20, 0.29] 0.12 0.733 

T7 PIS-6 -0.09 [-0.34, 0.17] 0.13 0.500 

Note. B = unstandardized regression coefficient; 95% CI = 95% confidence interval; SE = 

standard error. *p < .05. 

 

 

For ODF, MEQ showed a significant association at T7: 0.12 (95% CI [0.03, 0.21], SE = 

0.04, p = 0.010) and PIS-6 at T4: 0.09 (95% CI [0.01, 0.16], SE = 0.04, p = 0.029. All other 

timepoints were non-significant.  
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Table 6. Associations of Experiential Factors with ODF 

Timepoint Predictor B 95% CI SE p 

T4 MEQ 0.04 [-0.01, 0.10] 0.03 0.127 

T4 EBI -0.05 [-0.13, 0.03] 0.04 0.207 

T4 PIS-6 0.09 [0.01, 0.16] 0.04 0.029* 

T5 MEQ 0.05 [-0.02, 0.12] 0.03 0.192 

T5 EBI 0.02 [-0.07, 0.10] 0.04 0.697 

T5 PIS-6 -0.01 [-0.10, 0.08] 0.04 0.813 

T6 MEQ -0.04 [-0.12, 0.04] 0.04 0.330 

T6 EBI 0.01 [-0.10, 0.11] 0.05 0.913 

T6 PIS-6 0.00 [-0.12, 0.11] 0.06 0.982 

T7 MEQ 0.12 [0.03, 0.21] 0.04 0.010* 

T7 EBI -0.09 [-0.23, 0.05] 0.07 0.199 

T7 PIS-6 0.03 [-0.11, 0.17] 0.07 0.681 

Note. B = unstandardized regression coefficient; 95% CI = 95% confidence interval; SE = 

standard error. *p < .05. 

 

3.5. Model Diagnostics 

Residual plots and histograms for ERSQ and ODF models confirmed that assumptions 

of normality and homoscedasticity were met. Residuals for ERSQ ranged from -1.18 to 1.38 

(M = 0.00), and for ODF from -0.84 to 0.61 (M = 0.00), supporting model reliability. 

4. Discussion 

This study investigated the impact of a non-clinical psilocybin retreat on emotion 

regulation skills (ERSQ) and defense mechanism utilization (ODF) among healthy adults, 
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using a longitudinal design with assessments at baseline (T1) and follow-ups to 12 months 

post-retreat (T7). Results revealed large, significant improvements in emotion regulation, with 

ERSQ scores rising from a baseline mean of 3.28 to an estimated 3.72 at two weeks post-

retreat (T4, estimate = 0.44), sustaining at approximately 3.76 by 12 months (T7, estimate = 

0.48). Comprehensive improvements across all ERSQ subscales suggest that psilocybin's 

effects facilitate a broad enhancement of emotional processing capabilities, rather than 

targeting specific aspects (such as acceptance, tolerance, and readiness to confront difficult 

emotions—skills that align with psychoeducation typically provided in psychedelic retreats).  

Overall defensive functioning improved, as evidenced by moderate changes in ODF 

scores, which increased from 4.98 at T1 to 5.18 at T4 (estimate = 0.20), though gains tapered 

to 5.08 by T7 (estimate = 0.10). The increase in ODF was driven both by an increase in the 

use of mature defenses (C1) and decreases in neurotic (C2) and immature (C3) defenses. 

These shifts reflect a temporary move toward mature defenses (like sublimation or humor) 

over immature ones (like splitting or denial), rather than a mere overall reduction of use of 

defenses. 

Mystical experiences (MEQ) showed significant associations with ERSQ (B = 0.19 at 

T4; B = 0.21 at T5 and, B = 0.28 at T7) but was non-significant at T6 and showed only one, 

negligible association with ODF (B = 0.12, 95% CI [0.03, 0.21], SE = 0.04, p = 0.010). 

Emotional breakthroughs (EBI) showed short-term associations with ERSQ (B = 0.12 at T4; 

B = 0.15 at T5) but none later or with ODF. Psychological insights (PIS-6) showed a 

negligible association with ODF at T4 (B = 0.09, SE = 0.04, p = .029) but none elsewhere or 

with ERSQ. These findings, which partially support hypotheses of enhanced emotion 

regulation and defense maturation predicted by experiential factors—particularly MEQ, with 

a limited role for EBI and none for PIS-6—are explored below in relation to theoretical 

frameworks, prior research, limitations, and implications for future work.  
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4.1. Interpretation of Findings 

The observed changes in ERSQ and ODF scores following the psilocybin retreat invite 

cautious interpretation while acknowledging the study's non-experimental design limits causal 

inferences. For ERSQ, the increases from baseline to post-retreat timepoints, sustained 

through 12 months, suggest a strong link between retreat participation and reported 

enhancements in emotion regulation skills. Similarly, the elevations in ODF indicate a shift 

toward more mature defense mechanisms, though these gains appear to partially attenuate 

over time. These patterns are consistent with the notion that psilocybin experiences lead to 

improvements in emotional processing, but they do not demonstrate causation; alternative 

explanations, (as discussed in 4.3) cannot be excluded. 

The divergent trajectories between ERSQ and ODF improvements merit examination. 

Inspection of the estimates revealed trends suggesting that ERSQ gains remained stable or 

slightly increased through T7, while ODF scores peaked at T4 before declining, though 

formal between-timepoint comparisons were not conducted. If these diverging trends are 

representative, they may potentially reflect i) distinct mechanisms of psychological change or 

ii) differences in capacities to sustain the change (i.e. integration). The first case is mirrored 

by the differing associations of experiential variables discussed next. The second case may 

reflect the different natures of the two types of psychological functioning, where the more 

explicit nature of emotion regulation may make it more amenable to deliberate integration 

practices while the implicit nature of defenses is more elusive and harder to improve unless 

supported by a therapist. 

As for the experiential variables and emotion regulation, mystical experiences 

significantly predicted emotion regulation changes with moderate association strengths at all 

timepoints except for at 6 months (although non-significant, the association trended positive), 

with the strongest association at 12 months post retreat. Emotional breakthroughs predicted 
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emotion regulation changes at two weeks and 3 months post retreat but not at 6 and 12 

months, while psychological insights did not significantly predict any changes. This may 

indicate that mystical experiences are more likely to lead to sustained changes in emotion 

regulation, while emotional breakthroughs are only impactful in short to medium term. For 

defenses, psychological insight did significantly predict changes at two-weeks post-retreat, 

and mystical experiences at 12 months post-retreat, but at no other timepoint. Although it is 

plausible that psychological insight may have short-term impact on defenses, and mystical 

experiences long term impact, we abstain from interpreting these associations as meaningfully 

representative given the multiple measurements that showed insignificant association for the 

same variables at different timepoints. If so, it appears that emotion regulation and defense 

mechanisms may be differentially impacted by mystical experiences and emotional 

breakthroughs, which itself provides reason for further investigation into the mechanisms of 

psilocybin induced psychological change. 

4.2. Alignment With Existing Literature  

These findings extend prior research on psilocybin's therapeutic potential, particularly in 

non-clinical contexts. The increases in emotion regulation skills echo clinical studies where 

psilocybin-assisted therapy (PAT) reduced depressive symptoms through enhanced emotional 

processing, such as in Carhart-Harris et al.'s (2016). Similarly, Griffiths et al. (2006) linked 

mystical experiences to enduring positive mood and behavior changes, paralleling the 

associations with emotion regulation seen here.  

The limited role of emotional breakthroughs and lacking impact of psychological 

insight was unexpected given the hypotheses that emotional catharsis and insights could 

mediate changes (Roseman et al., 2019; Peill et al., 2022; Fischman, 2022). It contrasts with 
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studies like Roseman et al. (2019), where emotional breakthroughs increased wellbeing, and 

Peill et al. (2022), emphasizing insights in therapeutic outcomes.   

This may reflect the non-clinical sample's baseline health, where emotional 

breakthroughs may be relatively more impactful for clinical populations combatting 

psychopathology or trauma, while mystical experiences are typically transformative for 

clinical and non-clinical populations alike (Alldredge et al., 2025).  The non-significant role 

of psychological insight may be indicative of false insights (see FIBUS: False Insights and 

Beliefs Under pSychedelics, McGovern et al., 2024). Alongside the potential to catalyze 

actual insight, psychedelics may also increase susceptibility to false insights through 

processes like reduced constraints on belief updating, enhanced subjective certainty, and 

misattribution of meaning or truth to spurious thoughts or perceptions. This could possibly 

explain both the lacking association of psychological insight with any outcomes, and lacking 

association of breakthroughs with defenses and long-term emotion regulation outcomes. 

Overall, the results support psilocybin's transdiagnostic potential but may highlight 

variability in non-clinical vs. clinical settings, and addresses gaps in longitudinal, naturalistic 

data. 

Regarding theoretical models (REBUS and PiMS), although the study was not designed 

to test or confirm these models, the results align with REBUS and partially with PiMS. 

REBUS posits that psychedelics attenuate the precision of high-level priors in predictive 

coding hierarchies, potentially allowing for revisions to entrenched patterns like maladaptive 

emotion regulation strategies or immature defenses. If applicable here, the retreat experience 

could have been associated with a temporary relaxation of such priors, facilitating learning 

that manifest as higher ERSQ and ODF scores. In particular, increases in ERSQ subscales 

Awareness, Clarity and Sensation conceptually align with the upregulation of bottom-up 

information outlined by REBUS. The associations between mystical experiences and emotion 
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regulation improvements lend preliminary support to the PiMS model. A mystical experience 

is a canonical pivotal mental state, and the PiMS-model predicts that the presence of such 

states catalyzes (and therefore predict) profound and enduring changes in domains such as 

emotion and self-related processing (Brouwer & Carhart-Harris, 2021). The association 

between mystical experiences and outcomes over time, particularly at 12 months, suggests 

these pivotal states may contribute to a cascading reorganization process that continues to 

unfold post-experience, rather than producing only immediate effects. However, the lacking 

associations between long-term outcomes and emotional breakthrough partially weaken this 

line of reasoning.  

4.3. Limitations 

Several limitations must be considered when interpreting these results, particularly 

given the exploratory nature of the study.  

First, the high attrition rate, with 149 missing responses for ERSQ and ODF at T7, may 

have influenced long-term estimates, potentially overestimating sustained effects among 

completers who were more motivated and/or experienced positive outcomes: positive 

outcomes or high functioning may increase response rate, while negative outcomes or factors 

like life stressors may contribute to dropout. Although attrition checks showed no systematic 

bias in baseline variables, confounding factors occurring post-retreat could not be controlled 

for. 

Second, reliance on self-report measures introduces risks of response biases, including 

social desirability bias (responding in what is perceived as favorable for the researchers or 

norms), investment bias (responding more favorably due to personal investment in the 

experience) and biases stemming from having a positive attitude towards psychedelics. 

However, some of these biases may be mitigated by the long follow-up period, and the fact 
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that the outcome measures survey the participants’ behavior in the preceding 1 week period, 

and do not reference psychedelics or the retreat per se. 

Third, the study design lacked a control group, precluding causal attributions. Observed 

changes could stem from non-specific factors such as group support, psycho-education, 

expectation effects, or natural maturation rather than psilocybin-related effects per se. 

Concordantly, we abstain from using causal language for the experiential variables, even 

though there are theoretically conceptualized as mediators. However, the study’s longitudinal 

design introduces a temporal dimension absent in cross-sectional designs, revealing 

associations that are not merely correlational, but also predictive.  

Forth, the absence of randomization further limits inferences, as participants self-

selected into the retreat and the study, potentially confounding results with pre-existing traits 

like openness to psychedelics or already being on a path of self-improvement.  

Lastly, it is worth noting a complex problem specific to not only to studies of this 

design, but to studies on psychedelics in general. While standard medical paradigms typically 

attempt to isolate the pharmacological component (e.g. psilocybin) or intervention (e.g. PAT) 

from external factors (e.g. set, setting and matrix, Eisner, 1997), the hypothesized 

mechanisms of psychedelics complicate the picture: models such as REBUS and PiMS posit 

psychedelics as agents of plasticity that radically increase the influence of set and setting. For 

this reason, factors that may typically be considered confounders may instead be considered 

constitutive of the setting, and therefore the intervention. For example, the retreat's 

preparatory phase may have emphasized emotion regulation concepts such as acceptance, 

tolerance, and awareness, which are commonly referenced in preparation for psychedelic 

experiences. This may have primed participants to develop these competencies (or, being 

more familiar with related concepts, respond as if they have). On the other hand, the more 

subtle, implicit nature of defense mechanisms may lack this accessibility and therefore may 
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either be comparatively more susceptible to regression to the habitual norm or less susceptible 

to specific response biases. In either case, the unclear distinction between confounding and 

constitutive environmental factors may complicate interpretation of results and should be 

thoroughly considered in future research. 

4.4. Directions for Future Research 

The present findings, while limited by design constraints, point toward several 

promising directions for future work. Given the transdiagnostic importance of emotion 

regulation (ER) and defense mechanisms (DM), their improvement following psilocybin use 

represents a line of inquiry worthy of sustained and systematic exploration. Below, several 

avenues are outlined. 

4.4.1. Further Research on Psilocybin’s Impact on Emotion Regulation and 

Defensive Functioning. 

Despite the established importance of emotion regulation and defense mechanisms in 

psychological functioning, their systematic investigation within psychedelic research remains 

underdeveloped. This study suggests these constructs may contribute understanding 

psilocybin's therapeutic mechanisms, particularly given ER's and DM’s transdiagnostic 

relevance across depression, anxiety, trauma, and substance use disorders (Cludius et al., 

2020; Babl et al. 2019). Future studies could pursue this line of research with more rigorous 

study design (e.g. comparative study with non-psilocybin retreats) and multiple types of 

measures (e.g. clinician-assessed structured interviews, neuroimaging or physiological 

markers such as heart-rate variability, or performance-based tasks). Future studies could also 

identify which ER components demonstrate greatest sensitivity to psilocybin— e.g. whether 

acceptance-based skills show more robust changes than modification strategies, or whether 

antecedent vs. response-based regulation strategies are more favored. 
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The examination of psychedelics impact on defense mechanisms may offer a bridge 

between contemporary neuroscience and psychodynamic theory. Psilocybin's documented 

effects on self-related processing—including default mode network disruption (Gattuso et al., 

2023), ego dissolution experiences (Nour et al., 2016), and alterations in self-referential 

thinking align conceptually with psychodynamic notions of defensive reorganization. 

Integrating psychodynamic terminology and assessment methods could provide richer 

characterization of how psilocybin influences self-protective mechanisms (). For instance, 

investigating whether specific types of ego dissolution (anxious versus blissful) differentially 

impact movement along the defense hierarchy could illuminate mechanisms linking neural 

and psychological levels of analysis. Such interdisciplinary approaches may contribute to 

understanding how alterations in self-boundaries translate into lasting changes in defensive 

organization and emotional processing. 

4.4.2. The Role of Integration in Sustaining Change.  

The partial tapering of defensive maturity over time raises critical questions about 

consolidation mechanisms. Integration practices—whether group-based, psychodynamic, 

cognitive-behavioral, or mindfulness-oriented—require systematic experimental comparison 

to determine their differential effects on maintaining defensive gains. This research priority is 

particularly urgent given psychedelic science's nascent stage and the current absence of 

evidence-based integration protocols. 

Longitudinal designs should track whether specific integration modalities differentially 

support mature defensive functioning or ER skill maintenance. Supposedly, psychodynamic 

approaches emphasizing might better sustain defensive reorganization, while mindfulness-

based integration could preferentially maintain emotion regulation improvements. 

Additionally, examining whether booster sessions—either psychedelic or integration-
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focused—prevent defensive regression could inform clinical implementation. The field's rapid 

expansion necessitates rigorous testing of integration assumptions before practices become 

entrenched without empirical support. 

4.4.3. Set and Setting as Moderators. 

Retreat contexts involve multiple factors beyond the substance itself—facilitator 

expertise, group dynamics, rituals, and natural environments—that may substantially 

influence whether psychedelic states yield adaptive change or destabilization. Future research 

should systematically isolate and examine these contextual variables as predictors of 

outcomes. 

While controlled laboratory settings offer standardization advantages, exclusive reliance 

on clinical protocols risks overlooking therapeutic elements unique to naturalistic settings. 

Extra-clinical contexts, including retreats and indigenous ceremonial practices, may employ 

mechanisms absent from laboratory paradigms—communal support structures, extended 

preparation periods, nature immersion, or ritual frameworks that scaffold meaning-making. 

Comparative effectiveness research should directly contrast laboratory versus retreat 

outcomes while measuring proposed active ingredients. 

Systematic investigation should identify which contextual factors enhance versus 

compromise safety and efficacy. Variables warranting examination include facilitator training 

backgrounds, group size and composition, preparation duration, integration structure, and 

environmental settings. Understanding these moderators would inform evidence-based 

guidelines for both clinical implementation and harm reduction in retreat contexts where 

regulatory oversight remains limited. 
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4.5. Conclusion 

This study provides preliminary evidence that participation in a non-clinical psilocybin 

retreat is associated with long-term improvements in emotion regulation skills and modest 

shifts in defensive functioning. The association between mystical experiences and outcomes is 

consistent with aspects of the PiMS framework, suggesting that such experiences may play a 

role in sustaining adaptive change. However, the weaker associations for emotional 

breakthroughs and insights complicate this picture and highlight the need for more nuanced 

investigation. 

The findings do not establish causality but align with theoretical predictions that 

psychedelics may open transient windows of psychological plasticity. At the same time, 

alternative explanations—such as expectancy, group support, or retreat structure—cannot be 

ruled out. The results should therefore be considered hypothesis-generating rather than 

conclusive. 

In sum, this study adds to the growing body of naturalistic research suggesting that 

psilocybin retreats may foster adaptive emotional development in healthy adults. Yet the 

evidence remains preliminary. Progress in the field will depend on rigorous experimental 

designs, multi-method measurement, and direct tests of theoretical models. Only then can we 

determine with confidence the extent to which psilocybin itself, rather than the retreat context, 

accounts for the observed changes. 
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