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Abstract

Introduction

There is a resurgence of interest in the therapeutic potential of psychedelic substances such

as 3,4-methylenedioxymethamphetamine (MDMA). Primary findings from our randomized,

double-blind, placebo-controlled, multi-site Phase 3 clinical trial of participants with severe

PTSD (NCT03537014) showed that MDMA-assisted therapy induced significant attenuation

in the Clinician-Administered PTSD Scale for DSM-5 compared to Therapy with placebo.

Deficits in emotional coping skills and altered self-capacities constitute major obstacles to

successful completion of available treatments. The current analysis evaluated the differen-

tial effects of MDMA-assisted therapy and Therapy with placebo on 3 transdiagnostic out-

come measures and explored the contribution of changes in self-experience to

improvement in PTSD scores.

Methods

Participants were randomized to receive manualized therapy with either MDMA or placebo

during 3 experimental sessions in combination with 3 preparation and 9 integration therapy

visits. Symptoms were measured at baseline and 2 months after the last experimental ses-

sion using the 20-item Toronto Alexithymia Scale (TAS-20), the 26-item Self Compassion

Scale (SCS), and the 63-item Inventory of Altered Self-Capacities (IASC).

Results

90 participants were randomized and dosed (MDMA-assisted therapy, n = 46; Therapy with

placebo, n = 44); 84.4% (76/90) had histories of developmental trauma, and 87.8% (79/90)

had suffered multiple traumas. MDMA-assisted therapy facilitated statistically significant

greater improvement on the TAS-20, the SCS, and most IASC factors of interpersonal con-

flicts; idealization disillusionment; abandonment concerns; identity impairment; self-
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awareness; susceptibility to influence; affect dysregulation; affect instability; affect skill defi-

cit; tension reduction activities; the only exception was identity diffusion.

Conclusion

Compared with Therapy with placebo, MDMA-assisted therapy had significant positive

effects on transdiagnostic mental processes of self-experience which are often associated

with poor treatment outcome. This provides a possible window into understanding the psy-

chological capacities facilitated by psychedelic agents that may result in significant improve-

ments in PTSD symptomatology.

Introduction

There has been a resurgence of interest in the therapeutic potential of psychedelic substances

such as tryptamines (e.g., psilocybin), ketamine, and phenethylamines (e.g., 3,4-methylene-

dioxymethamphetamine (MDMA)) [1, 2]. Based on its positive performance with significant

and sustained reductions in PTSD symptoms and acceptable safety profiles, the FDA has des-

ignated MDMA-assisted therapy as a breakthrough therapy for PTSD. A pooled analysis of six

Phase 2 trials showed that 54% of patients assigned to the MDMA-assisted therapy group no

longer met criteria for PTSD after 2 experimental sessions [3]. Results of the first Phase 3 mul-

tisite study of MDMA-assisted therapy were published which confirmed the safety and efficacy

of MDMA-assisted therapy in individuals with severe PTSD [4]. Compared to Therapy with

placebo, MDMA-assisted therapy was found to induce significant attenuation in PTSD symp-

tom severity scores (p< 0.0001, d = 0.91), suggesting a greater therapeutic effect of MDMA-

assisted therapy over Therapy with placebo. The protocol for MDMA-assisted therapy consists

of a 3-month long treatment with 3 dosing sessions, as well as 3 preparation and 9 integration

therapy visits. All study participants received an equal, substantial dose of manualized therapy

in addition to receiving either the MDMA or placebo. This provided us with an opportunity to

explore the differential effects of therapy within MDMA-assisted therapy to gain a deeper

understanding of the psychological change processes induced by this therapy.

Trauma-focused psychotherapy is considered a first line treatment for PTSD [5, 6]. How-

ever, the overall success rate with psychotherapeutic treatments for PTSD has been relatively

disappointing. At least one-quarter of patients drop out of trauma-focused psychotherapy, and

up to one-half are left with significant lingering symptoms [7–9]. Even patients who are con-

sidered responders often remain challenged by difficulties in emotion regulation, impulse con-

trol and interpersonal functioning [10–12], all of which seem to continue relatively

independent from PTSD symptomatology [13, 14].

Many trauma survivors, particularly those with histories of child abuse (developmental

trauma) have been shown to experience significant defects in a variety of transdiagnostic men-

tal processes, including loss of a sense of safety, trust and self-worth, being unable to notice

internal states (alexithymia), lack of a coherent sense of self, inability to modulate or tolerate

distress, difficulties negotiating interpersonal conflicts and negative self-appraisals, such as

shame, self-blame and low self-compassion [15, 16]. All of these have been shown to correlate

with poor treatment outcome [17, 18].

Multiple studies have shown that reduced self-capacities interfere with successful comple-

tion of psychotherapy for PTSD [19, 20]. Difficulty with emotion regulation interfere with

being able to disengage from trauma-related stimuli, which increases the probability of drop
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out due to an inability to manage distress arising during treatment [21]. Alexithymia, deficits

in being able to identify and describe emotions, is associated with posttraumatic pathology

[22–24], and with a lack of habituation to emotionally distressing stimuli [25]. Persons with

high alexithymia scores have been shown to display low autonomic activity in response to any

task performance, regardless of the level of emotional demand, including processing traumatic

material [26].

Finally, self-compassion is a core component of overall mental health and well-being [27],

often lacking in trauma survivors with PTSD who frequently experience self-loathing and self-

blame [28, 29]. Low self-compassion scores are associated with anxiety, depression, narcissism,

self-criticism, and with poor treatment responses [30].

MDMA’s effects on emotion regulation have been studied in healthy volunteers [31, 32].

These studies, have demonstrated a positive effect of MDMA on self-regulatory capacities

and self-compassion. Higher levels of emotion-regulation and self-compassion have been

shown to improve treatment results for a variety of psychological interventions [33, 34],

which invites an exploration of the potential for MDMA in the treatment of PTSD. MDMA

may differentially alter emotion recognition, depending on the emotional valence of the sti-

muli [35].

In the present study, we report results of three transdiagnostic outcome measures from a

MDMA-assisted therapy Phase 3 trial that was designed to test treatment effects on PTSD

symptoms and associated functional impairment. Specifically, we compared treatment effects

on (1) alexithymia, (2) self-compassion, and (3) an inventory of altered self-capacities. Collec-

tively, these measures characterized participants’ self-experience levels which is known to

impact treatment outcomes. The primary aim of this analysis was to examine treatment effects

on self-experience measures and whether improvements occurred independently of PTSD

symptoms improvements. Further, we examined whether baseline self-experience levels were

associated with change in PTSD symptoms and whether there were differences between treat-

ment groups.

Methods

Study design

This paper assesses exploratory data from a randomized, double-blind, placebo-controlled

study comparing safety and efficacy of MDMA-assisted therapy to Therapy with placebo in

participants with severe PTSD [36]. Details such as recruitment and locations of the 15 sites

are described in the primary outcome paper [4]. All participants, site staff, independent raters,

and the sponsor were blind to participants group assignments until after database lock. All par-

ticipants provided written informed consent at eligibility screening after ethics approval from

local Institutional Review Boards.

Participants

All participants met DSM-5 criteria for current PTSD with a symptom duration of six months

or greater and a Clinician-Administered PTSD Scale for DSM-5 (CAPS-5) total severity score

of 35 or greater at baseline. Exclusion criteria included primary psychotic, bipolar I, dissocia-

tive identity, personality disorders, current alcohol and substance use disorders, and any

medical condition for which an acute, transient increase in blood pressure or heart rate would

pose a medical concern. Full eligibility criteria are described in the study protocol (https://

clinicaltrials.gov/study/NCT03537014).
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Intervention

Randomization was managed via an interactive web randomization system—ITClinical IWRS,

version 11.0.1 (ITClinical, LDA)—based on a centralized randomization schedule developed

by an independent third-party vendor to maintain blinding. All participants underwent three

90-minute preparation therapy sessions with a co-therapist dyad to establish therapeutic alli-

ance and prepare for experimental sessions. The treatment period consisted of three 8-hour

experimental sessions of either MDMA-assisted therapy or Therapy with placebo, with ses-

sions spaced approximately four weeks apart [4].

In each experimental session, participants were given a split-dose of MDMA or placebo,

with an initial dose followed by a half-dose 1.5 to 2.5 hours later. In the first experimental ses-

sion the dose was 80 mg + 40 mg MDMA HCl, and in second and third experimental sessions,

the dose was escalated to 120 mg + 60 mg MDMA HCl. Manualized therapy was conducted in

accordance with MAPS MDMA-assisted therapy treatment manual (https://maps.org/2014/

01/27/a-manual-for-mdma-assisted-therapy-in-the-treatment-of-ptsd/). Following each

experimental session, participants underwent three 90-minute integration sessions, scheduled

one week apart, to provide them with the opportunity to process their experiences.

Demographic and baseline variables

Age, gender, ethnicity, race, and education were compared between treatment groups. Other

variables relevant to the transdiagnostic outcomes explored here, but not reported in this pub-

lication, included employment status, detailed trauma history, pre-study treatment, and base-

line outcomes measures for the Adverse Childhood Experience Questionnaire (ACE) [37],

Beck Depression Inventory II (BDI-II) [38], CAPS-5 total severity score [36], and lifetime sui-

cidality assessment from the Columbia Suicide Severity Rating Scale (C-SSRS) [39].

Self-experience measures

The Inventory of Altered Self Capacities (IASC), is a standardized self-reported measure of an

individual’s psychological functioning and has been frequently utilized in treatment outcome

studies of PTSD [15, 40, 41]. It consists of 63 items to measure difficulties with relationships,

identity, and emotion regulation, rated on a 5-point Likert scale ranging from 1 (“Never”) to 5

(“Very Often”). The IASC consists of 11 factors and sub-factors: Items for sub-factors are

summed to calculate factor raw scores that range from 9 to 45 [42].

The Toronto Alexithymia Scale (TAS-20), is a well-validated 20-item measure of self-

reported difficulties with recognizing and verbalizing emotions [43]. Responses are reported

on a 5-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”). The

scale is comprised of three subscales: Difficulty Describing Feelings, Difficulty Identifying

Feelings, and Externally-Oriented Thinking. Total scores diagnostically indicate no alexithy-

mia (�50), border-line alexithymia (51–60), and alexithymia (�61) [22].

The Self-Compassion Scale (SCS) is a valid and theoretically coherent self-reported measure

of self-compassion [44]. The SCS consists of 26 items to measure how respondents perceive

their own failures, suffering, or inadequacies with kindness and compassion as a part of the

common human experience. Respondents indicate how they often feel for each item on a

5-point Likert scale ranging from 1 (“Almost never”) to 5 (“Almost always”). The SCS consists

of six subscales: Self-Kindness, Self-Judgement, Common Humanity, Isolation, Mindfulness,

and Over-Identified, in which the sum of each subscale scores serves as the total score. A total

score of 1–2.4 indicates “low,” 2.5–3.4 “moderate,” and 3.5–5.0 “high” SCS [45].

Independent raters conducted the PTSD primary outcome assessment, CAPS-5, prior to

the first experimental session and at the primary endpoint Visit 19, approximately eight weeks
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after the final experimental session (18 weeks post-baseline). TAS-20, SCS, and IASC were

self-reported at baseline, during the final preparation session (Visit 4), and again approxi-

mately 18 weeks later at study termination (Visit 20).

Statistical methods

Descriptive analyses were performed on demographic, baseline, and outcome variables. Group

means (SD) were compared using t-tests or ANOVA/ ANCOVA and proportions were com-

pared using chi-square tests. Shapiro Wilk W tests were performed to determine normality

and non-parametric tests were performed on samples with non-normal distributions. Pear-

son’s correlations were conducted to examine linear relationships across variables. General

Linear Models (GLM) were performed which allows to build a linear relationship between the

response and predictors even when the underlying relationship is non-linear and therefore can

be used to analyze non-normal data [46].

In the primary analysis, separate two-way ANCOVA models, adjusting for their respective

baseline scores and CAPS-5 dissociative subtype (Yes = 1 and No = 0), compared treatment

group differences in change scores for TAS-20, SCS, each IASC factor, and CAPS-5 (MDMA-

assisted therapy vs. Therapy with placebo). Additional analyses were performed to also adjust

for CAPS-5 change scores to assess potential independent effects of each self-experience mea-

sure on PTSD.

Separate analyses examined within-subjects differences at baseline and follow-up scores for

MDMA-assisted therapy and Therapy with placebo groups. Sub-set analyses evaluated change

scores stratified by baseline cutoff scores; specifically: (i) TAS-20 baseline measure of having

no alexithymia (�50) and alexithymia (>51) [47]; (ii) SCS baseline measure of low (1–2.4) and

moderate (2.5–3.4) or high (3.5–5.0) self-compassion [48]; (iii) and for each IASC factor base-

line scores for each factor above and below the sample median. For IASC factors, the sample

median (vs. the mean) was used to account for any non-normal sample distributions and since

the IASC lacks a validated composite score to define a clinical cutoff. Models tested interaction

terms between treatment group (MDMA-assisted therapy vs. Therapy with placebo) and base-

line categories (low vs. high TAS-20, SCS, or IASC factor) and where appropriate the main

effects. All models adjusted for baseline scores and CAPS-5 dissociative subtype (Yes = 1 and

No = 0). Tukey’s HSD test corrected for multiple comparisons and tables reported Least

Square Means (LSMEANS) which adjusted for unequal sample sizes across group compari-

sons. All analyses were performed using SAS Version 9.4 (SAS Institute, Cary, North

Carolina).

Results

Sample characteristics

The study sample consisted of 90 participants who were randomized and completed at least

one experimental dosing session (MDMA-assisted therapy = 46, Therapy with placebo = 44;

S1 Fig). Follow-up data for TAS-20, SCS, and IASC were missing for eight participants due to

early study termination (discontinued due to COVID-19 = 3; declined further treatment = 4;

restarted pre-study treatment = 1). All available data were used in the analysis (n = 82). In the

present analysis, participants were majority women (53 of 82; 64.6%), White (65 of 81; 80.3%),

non-Hispanic or Latino (76 of 82; 92.7%), college graduates (57 of 82; 69.5%) and, among 82

participants, the mean (SD) age was 41.42 (12.22) years. Sixty-nine of 82 participants (84.2%)

had histories of developmental trauma (e.g., childhood physical/sexual abuse), and 74 of 82

participants (90.2%) had suffered multiple traumas. Only 4 out of 90 subjects in this study had

an Adverse Childhood Experience (ACE) score of 0. Among the 8 participants with missing
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outcome data, no remarkable differences were observed with respect to treatment group (4

were in MDMA-assisted therapy and 4 Therapy with placebo) or sociodemographic character-

istics although baseline CAPS-5 total severity scores were higher (n = 8; 46.75, SD = 6.63) com-

pared to the modified Intent-to-treat (mITT) analysis set (n = 90; 44.1, SD = 6.04). There were

no statistically significant group differences between MDMA-assisted therapy and Therapy

with placebo groups across demographic and baseline variables. Detailed sample characteris-

tics of the mITT analysis set of n = 90 participants have been described in the primary outcome

paper [4].

Baseline means (SD) for the overall study sample were as follows: TAS-20, 54.33 (12.24);

SCS, 2.28 (0.77); IASC interpersonal conflicts, 2.55 (0.96); idealization disillusionment, 2.13

(1.04); abandonment concerns, 2.49 (1.08); self-awareness, 3.09 (1.16); identity diffusion, 2.15

(1.13); susceptibility to influence, 1.97 (0.89); affect instability, 2.69 (1.17); affect skill deficit,

2.97 (1.20); and tension reduction activities, 1.87 (0.64). For each outcome measure, t-tests

were performed and there were no baseline differences between treatment groups.

Treatment effects on self-experience measures

The MDMA-assisted therapy group, compared to the Therapy with placebo group, had statis-

tically significant greater improvements for all self-experience measures except for IASC factor

identity diffusion (Tables 1 and 2 and Figs 1–3). MDMA-assisted therapy, vs. Therapy with

placebo, had greater improvements on alexithymia (Fig 1), self-compassion (Fig 2), and most

IASC factors (Fig 3). These results suggest that MDMA had a strong effect on these measures

of emotion regulation and self-experience, even after adjusting for potential covariates and

correcting for multiple comparisons. Only results for SCS change scores were stable and statis-

tically significant after also adjusting for CAPS-5 change score (unadjusted for CAPS-5 change,

p< .0001; adjusted for CAPS-5 change, p = 0.0076) (Table 1).

Baseline self-experience measures & treatment effects on PTSD symptoms

Overall, MDMA-assisted therapy, compared to Therapy with placebo, had statistically signifi-

cant greater improvement in all self-experience measures (Tables 3 and 4). Results showed a

significant interaction between treatment x baseline TAS-20 subgroup levels to warrant further

examination of CAPS-5 change scores by baseline levels. There was a greater reduction in

CAPS-5 scores in the MDMA-assisted therapy group for those who had begun the trial with

greater baseline alexithymia (-16.16; 95% CI: -28.80, -7.52) (Fig 4), and there were statistically

significant differences between baseline subgroups in CAPS-5 change scores for (i) MDMA-

assisted therapy/ low TAS-20 vs. Therapy with placebo/ high TAS-20 (p = 0.02) and (ii)

MDMA-assisted therapy/ high TAS-20 vs. Therapy with placebo/ high TAS-20 (p< .0001) (all

data not shown). Table 4 reports CAPS-5 change scores for all self-experience outcomes by

baseline subgroup levels.

Discussion

In this study, the MDMA-assisted therapy group compared to Therapy with placebo had

greater improvements in all self-experience measures, except IASC factor identity diffusion,

and higher baseline alexithymia was associated with greater improvements in PTSD. Only

improvements in self-compassion occurred independently of PTSD change scores. The evi-

dence suggests alexithymia and most IASC factors likely mediated the effects of MDMA-assis-

ted therapy treatment on PTSD symptoms (Table 1). Additional analysis showed baseline

alexithymia moderated treatment effects on PTSD symptoms, which warranted examination

of CAPS-5 changes scores stratified by baseline TAS-20 subgroup levels (Table 3); and those
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with higher alexithymia scores (those worse off) at baseline had greater PTSD symptoms

improvement (Table 4). Results of this exploratory analysis show both the potential influence

of baseline self-experience and MDMA-assisted therapy on self-experience to impact PTSD

symptoms, which can be used to guide clinical practice. Further, results found MDMA-assisted

therapy improved self-compassion independent of PTSD treatment which warrants further

investigation into potential new applications.

In non-PTSD studies MDMA has been shown to promote a general sense of interpersonal

“connectedness” [49] “openness” [50, 51], and to enhance positive appraisal of favorable mem-

ories, while reducing negative evaluations of painful memories [51]. It also has been shown to

enhance extinction of fearful memories, modulate memory reconsolidation (possibly through

an oxytocin-dependent mechanism), and to promote social behavior [52]. Moreover, MDMA

inhibits habitual fear responses to emotional threats [53]. These qualities are thought to facili-

tate being able to put the emotional sequelae of painful past experiences into a realistic

perspective.

In this study, we examined the effects of MDMA on a group of individuals with major clini-

cal deficits in domains that are associated with treatment resistance. Our findings suggest that

the therapeutic benefits of MDMA may be most pertinent for persons with clinically signifi-

cant impairment in emotion regulation and self-capacities.

The vast majority (84%) of traumatized individuals in this study reported having suffered

chronic early childhood trauma, i.e. physical or sexual abuse by their caregivers. Only 4 out of

90 subjects in this study had an Adverse Childhood Experience (ACE) score of 0. Histories of

Table 1. Change in self-experience scores by treatment group–interaction terms and main effects.

Interaction Term1 Main Treatment Effects2 Main Treatment Effects

adjusted for CAPS-5 change scores3,5

F-statistic η2 4 p-value6 F-statistic η2 4 p-value6 F-statistic η2 4 p-value6

TAS-205 F (2, 76) = 1.17 0.02 0.32 F (1, 76) = 15.21 0.13 0.0002* F (1, 74) = 2.48 0.02 0.12

SCS5 F (2, 76) = 2.85 0.05 0.06 F (1, 76) = 22.75 0.18 < .0001* F (1,74) = 7.53 0.04 0.0076*
IASC5

Interpersonal Conflicts F (2, 76) = 0.11 0.002 0.89 F (1, 76) = 9.59 0.06 0.003* F (1, 74) = 1.15 0.0063 0.29

Idealization Disillusionment F (2, 76) = 0.77 0.011 0.47 F (1, 76) = 6.87 0.047 0.01* F (1, 74) = 1.34 0.009 0.25

Abandonment Concerns F (2, 76) = 0.01 0.0002 0.99 F (1, 76) = 4.81 0.039 0.03* F (1, 74) = 0.01 0.0001 0.92

Identity Impairment F (2, 76) = 1.99 0.0267 0.14 F (1, 76) = 9.34 0.0624 0.003* F (1, 74) = 0.51 0.0025 0.48

Self-awareness F (2, 76) = 1.00 0.015 0.37 F (1,76) = 8.33 0.063 0.005* F (1, 74) = 0.28 0.0015 0.60

Identity Diffusion F (2, 76) = 0.00 0.0001 1.00 F (1, 76) = 3.10 0.0181 0.08 F (1, 74) = 0.03 0.0002 0.86

Susceptibility to Influence F (2, 76) = 1.04 0.0099 0.36 F (1, 76) = 12.12 0.0579 0.0008* F (1, 74) = 1.42 0.005 0.24

Affect Dysregulation F (2, 76) = 0.52 0.0086 0.60 F (1, 76) = 5.09 0.0422 0.03* F (1, 74) = 0.06 0.0004 0.80

Affect Instability F (2, 76) = 0.79 0.0118 0.46 F (1, 76) = 4.68 0.035 0.03* F (1, 74) = 0.04 0.0002 0.84

Affect Skill Deficit F (2, 76) = 3.81 0.06 0.03* – – – – – –

Tension Reduction Activities F (2, 76) = 0.22 0.0026 0.80 F (1, 76) = 5.81 0.0338 0.02* F (1, 74) = 0.28 0.0014 0.60

1 Interaction term: treatment x baseline self-experience subgroup levels (e.g., TAS-20, SCS, IASC factor)
2 Main effects: reported when the interaction term was not statistically significant at alpha level .05; models adjusted for baseline self-experience levels (TAS-20, SCS, or

IASC factor) and baseline CAPS-5 dissociative subtype
3 Model adjusted for baseline self-experience subgroup levels (TAS-20, SCS, or IASC factor), baseline CAPS-5 dissociative subtype, and CAPS-5 change scores
4 Variance: η2 = semi-partial eta squared
5 Abbreviations: CAPS-5 = Clinician-administered PTSD Scale for DSM-5; TAS-20 = Toronto Alexithymia Scale; SCS = Self-compassion Scale; IASC = Inventory of

Altered Self-capacities
6 *statistical significance at p< .05

https://doi.org/10.1371/journal.pone.0295926.t001
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Table 2. Alexithymia, self-compassion, and altered self-capacities scores by treatment group and baseline self-experience levels.

Therapy with placebo MDMA-assisted therapy Between-group difference in

change scores

N Baseline N Follow-up Change4,5,7 N Baseline N Follow-up Change4,5,7 p-value6,7

Baseline TAS-201,2, mean

(SD)

44 55.73

(10.64)

40 51.20

(11.47)

-3.39 (1.57)

*
46 53.00

(13.75)

42 41.62

(11.71)

-12.06 (1.75)

*
< .0001*

No alexithymia 18 45.56 (3.70) 17 43.41

(9.49)

-6.24 (2.76)

*
19 39.84 (7.91) 17 35.12

(8.30)

-11.72 (3.22)

*
0.35

Alexithymia 26 62.77 (7.71) 23 56.96

(9.29)

-1.51 (2.26) 27 62.26 (8.28) 25 46.04

(11.74)

-12.85 (2.43)

*
< .0006*

Baseline SCS1,3, mean (SD) 44 2.18 (0.68) 40 2.51 (0.86) 0.24 (0.12)^ 46 2.38 (0.83) 42 3.50 (0.81) 1.08 (0.13)* < .0001*
Moderate or High 14 2.98 (0.45) 13 3.22 (0.84) 0.38 (0.23) 19 3.22 (0.54) 18 3.76 (0.62) 0.76 (0.23)* .42

Low 30 1.80 (0.38) 27 2.16 (0.64) 0.23 (0.16) 27 1.79 (0.35) 24 3.30 (0.88) 1.36 (0.20)* < .0001*
Baseline IASC1, mean (SD)

Interpersonal Conflicts 44 2.57 (0.93) 40 2.27 (0.84) -0.25 (0.11)

*
46 2.53 (0.99) 42 1.81 (0.58) -0.69 (0.12)* .0027*

�median 2.33 24 1.90 (0.33) 22 2.00 (0.64) -0.29 (0.16) 23 1.74 (0.29) 21 1.55 (0.49) -0.68 (0.17)* .21

> median 20 3.36 (0.78) 18 2.61 (0.95) -0.20 (0.19) 23 3.33 (0.77) 21 2.07 (0.55) -0.72 (0.20)* .08

Idealization-

Disillusionment

44 2.25 (1.08) 40 1.86 (0.93) -0.31 (0.11)

*
46 2.02 (0.99) 42 1.39 (0.59) -0.70 (0.12)* .0095*

�median 1.84 19 1.29 (0.22) 17 1.35 (0.57) -0.48 (0.19)

*
26 1.29 (0.23) 24 1.12 (0.36) -0.69 (0.18)* .71

> median 25 2.98 (0.89) 23 2.23 (0.97) -0.20 (0.17) 20 2.97 (0.76) 18 1.75 (0.65) -0.75 (0.21)* .05

Abandonment Concerns 44 2.57 (1.01) 40 2.22 (0.99) -0.23 (0.13) 46 2.41 (1.14) 42 1.70 (0.80) -0.62 (0.14)* .0293*
�median 2.28 20 1.62 (0.34) 18 1.78 (0.87) -0.21 (0.24) 25 1.50 (0.37) 24 1.32 (0.54) -0.59 (0.24)* .39

> median 24 3.37 (0.62) 22 2.59 (0.94) -0.26 (0.22) 21 3.50 (0.70) 18 2.20 (0.84) -0.64 (0.27)* .43

Identity Impairment 44 5.50 (2.21) 40 4.70 (2.08) -0.66 (0.23)

*
46 5.00 (1.97) 42 3.72 (1.71) -1.57 (0.25)* .0036*

�median 4.83 20 3.52 (0.79) 19 3.54 (1.00) -1.26 (0.41) 25 3.55 (0.91) 24 2.70 (0.75) -2.11 (0.38)* .1594

> median 24 7.15 (1.55) 21 5.59 (1.62) -0.10 (0.38) 21 6.73 (1.42) 18 4.53 (1.81) -1.09 (0.41)* .1419

Self-Awareness 44 3.22 (1.19) 40 2.85 (1.03) -0.29 (0.14)

^

46 2.97 (1.12) 42 2.08 (0.98) -0.96 (0.16)* .0010*

�median 3.00 23 2.23 (0.60) 21 2.48 (0.91) -0.01 (0.26) 23 2.01 (0.57) 20 1.65 (0.60) -0.66 (0.29)* .09

> median 21 4.30 (0.56) 19 3.25 (1.01) -0.62 (0.28)

*
23 3.93 (0.55) 22 2.46 (1.10) -1.14 (0.25)* .28

Identity Diffusion 44 2.28 (1.21) 40 1.78 (0.85) -0.36 (0.10)

*
46 2.03 (1.05) 42 1.40 (0.69) -0.61 (0.12)* .0757

�median 1.75 22 1.30 (0.31) 21 1.38 (0.55) -0.36 (0.18)

*
25 1.20 (0.27) 23 1.09 (0.21) -0.60 (0.18)* .58

> median 22 3.26 (0.93) 19 2.21 (0.92) -0.36 (0.20) 21 3.02 (0.70) 19 1.79 (0.86) -0.63 (0.20)* .61

Susceptibility to

Influence

44 2.04 (0.92) 40 1.76 (0.73) -0.14 (0.09) 46 1.90 (0.86) 42 1.28 (0.41) -0.55 (0.10)* .0012*

�median 1.78 23 1.37 (0.26) 21 1.49 (0.56) -0.29 (0.14)

^

23 1.22 (0.22) 20 1.17 (0.42) -0.58 (0.16)* .33

> median 21 2.76 (0.83) 19 2.05 (0.80) 0.02 (0.15) 23 2.58 (0.69) 22 1.38 (0.37) -0.56 (0.15)* .0099*
Affect Dysregulation 44 5.85 (2.14) 40 4.70 (2.08) -0.96 (0.27)

*
46 5.48 (2.28) 42 3.72 (1.71) -1.75 (0.30)* .0349*

�median 5.80 22 4.1 (1.04) 21 3.74 (1.69) -1.30 (0.44)

*
23 3.46 (0.88) 21 2.85 (1.16) -1.92 (0.53)* .6381

> median 22 7.61 (1.35) 19 5.76 (1.97) -0.54 (0.51) 23 7.49 (1.16) 21 4.59 (1.74) -1.63 (0.50)* .1763

Affect Instability 44 2.81 (1.10) 40 2.29 (0.99) -0.40 (0.13)

*
46 2.57 (1.23) 42 1.84 (0.84) -0.76 (0.15)* .0454*

�median 2.50 22 1.92 (0.48) 21 1.82 (0.67) -0.55 (0.22)

*
26 1.62 (0.46) 24 1.52 (0.68) -0.73 (0.25)* .88

(Continued)
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child maltreatment are associated with poorer responses to psychotherapy in individuals diag-

nosed with PTSD [50, 54]. Abuse at the hands of one’s early caregivers has been shown to put

individuals at risk for deficits in emotional coping skills /altered self-capacities, major obstacles

to successful completion of currently available evidence-based treatments [50, 55].

Being able to emotionally process traumatic experiences is an important element of success-

ful treatment [56, 57]. Identifying feelings, describing them and recognizing their triggers are

thought to allow an individual to reflect on the situation and to respond appropriately to the

context, rather than acting solely on their emotional arousal [58]. An inability to do so, as

expressed in alexithymia, avoidance of distressing wishes, feelings or experiences, and trouble

recalling distressing experiences, are associated with impaired affect regulation [23–25].

Alexithymia has frequently been observed in the context of invalidating or abusive early

environments where children learn that communicating emotional experiences is inappropri-

ate, ineffective, or potentially dangerous [59, 60]. Unable to escape physically from chronic

abuse, alexithymic individuals are thought to have learned to disengage from both their exter-

nal reality as well as their internal experiences [61].

Even though the MDMA-assisted therapy experimental sessions often occurred in relative

silence as participants focus largely on their inner experience, MDMA-assisted therapy, but

not Therapy with placebo, was associated with a significant improvement in emotional self-

awareness and loss of alexithymia. This suggests that MDMA-assisted therapy can facilitate

accessing painful memories and experiences that under ordinary conditions are too over-

whelming and terrifying to confront, even in the presence of trained therapists.

Problems with emotion regulation (ER) influence both the development and the mainte-

nance of PTSD symptoms after exposure to potentially traumatizing experiences [8, 62, 63],

and predict both functional impairment and symptom complexity [50]. Adaptive emotion reg-

ulation is essential for effective treatment of PTSD: trauma-focused treatments for PTSD

Table 2. (Continued)

Therapy with placebo MDMA-assisted therapy Between-group difference in

change scores

N Baseline N Follow-up Change4,5,7 N Baseline N Follow-up Change4,5,7 p-value6,7

> median 22 3.70 (0.76) 19 2.80 (1.04) -0.24 (0.24) 20 3.81 (0.65) 18 2.26 (0.87) -0.84 (0.26)* .12

Affect Skill Deficit 44 3.04 (1.24) 40 2.41 (1.24) -0.56 (0.15)

*
46 2.90 (1.17) 42 1.88 (0.92) -0.98 (0.17)* .0424*

�median 3.00 22 1.99 (0.69) 20 1.60 (0.60) -0.41 (0.57)

*
24 1.97 (0.67) 22 1.50 (0.65) -0.43 (0.83)* 1.0

> median 22 4.09 (0.60) 20 3.22 (1.19) -0.84 (1.45) 22 3.93 (0.59) 20 2.29 (1.00) -1.60 (0.92)* .02*
Tension Reduction

Activities

44 1.88 (0.57) 40 1.66 (0.48) -0.19 (0.07)

*
46 1.85 (0.71) 42 1.40 (0.45) -0.42 (0.08)* .0206*

�median 1.78 20 1.43 (0.20) 18 1.54 (0.43) -0.13 (0.12) 26 1.34 (0.26) 24 1.26 (0.41) -0.37 (0.12)* .30

> median 24 2.25 (0.50) 22 1.75 (0.52) -0.24 (0.10)

*
20 2.52 (0.53) 18 1.60 (0.44) -0.47 (0.14)* .36

1 Abbreviations: TAS-20 = Toronto Alexithymia Scale; SCS = Self-Compassion Scale; IASC = Inventory of Altered Self-Capacities; ASC = Altered Self-Capacities
2 TAS-20 cutoff scores: no alexithymia �50; borderline alexithymia (51–60); alexithymia (�61) (Bagby et al. 1994)
3 SCS cutoff scores: low (1–2.4); moderate (2.5–3.4); high (3.5–5.0) (Neff 2003)
4 Change scores are Least Square Means (Standard Errors)
5 (*) = indicates a p-value of < .05 for within-subjects comparison of baseline vs. follow-up scores; (^) p = 0.05
6 (*) indicates a p-value of < .05 for between-group subjects’ comparison of Therapy with placebo change scores vs. MDMA-assisted therapy change scores; (^) p = 0.05
7 All models adjusted for baseline CAPS-5 Dissociative Subtype (Yes/ No), baseline self-experience score (TAS-20, SCS, or IASC factor score), and corrected for multiple

comparisons using Tukey’s HSD

https://doi.org/10.1371/journal.pone.0295926.t002
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require both activation and modification of fearful memories. This activation depends on two

processes: physiological reactivity to trauma-related stimuli and being able to tolerate the sub-

jective distress generated by these traumatic memories [64]. Being able to tolerate physiological

arousal to trauma-related stimuli predicts improvement in exposure treatment, supporting a

gradual diminution in the distress experienced in response to trauma recall (habituation)

within- and between-sessions [65].

Emotion regulation deficits are major contributors to the development of a large variety of

psychopathological conditions [66], including interference with being able to resolve the

impact of traumatizing experience(s) [67–70]. Whereas healthy, flexible ER capacities are key

factors underlying well-being, ER difficulties comprise a transdiagnostic risk factor for mental

health problems in general, including the development and/or maintenance of symptoms of

PTSD [71], by interfering with being able to disengage from trauma-related stimuli and inhib-

iting maladaptive emotion regulation strategies [72].

Self-compassion is another core component of overall mental health and well-being. Indi-

viduals suffering from traumatic stress often suffer from shame, self-blame and self-loathing

[28, 29]. Appraisals of mental defeat and permanent change have a profound and debilitating

effect on an individual’s identity and sense of self [73]. Low self compassion scores have

Fig 1. Alexithymia change scores in MDMA-assisted therapy. Least square means (SE) change in Toronto Alexithymia Scale (TAS-20) scores from baseline

to follow up by treatment group: MDMA-assisted therapy = -12.06 (1.75) vs Therapy with placebo = -3.39 (1.57), p< .0001.

https://doi.org/10.1371/journal.pone.0295926.g001
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Fig 3. Inventory of Altered Self-capacities (IASC) change scores. Least square means (SE) change from baseline to follow-up

by MDMA-assisted therapy vs. Therapy with placebo: (i) “interpersonal conflicts” -0.69 (0.12) vs. -0.25 (0.11), p = .0027; (ii)

“idealization disillusionment” -0.70 (0.12) vs. -0.31 (0.11), p = .0095; (iii) “abandonment concerns” -0.62 (0.14) vs. -0.23 (0.13), p
= .0293; (iv) “identity impairment” -1.57 (0.25) vs. -0.66 (0.23), p = .0036; (v) “self-awareness” -0.96 (0.16) vs. -0.29 (0.14), p =

.0010; (vi) “identity diffusion” -0.61 (0.12) vs. -0.36 (0.10), p = .0757; (vii) “susceptibility to influence” -0.55 (0.10) vs. -0.14 (0.09),

p = .0012; (viii) “affect dysregulation” -1.75 (0.30) vs. -0.96 (0.27), p = .0349; (ix) “affect instability” -0.76 (0.15) vs. -0.40 (0.13), p
= .0454; (x) “affect skill deficit” -0.98 (0.17) vs. -0.56 (0.15), p = .0424; (xi) “tension reduction activities” -0.42 (0.08) vs. -0.19

(0.07), p = .0206.

https://doi.org/10.1371/journal.pone.0295926.g003

Fig 2. Self-compassion change scores in MDMA-assisted therapy. Least square means (SE) change in Self-

compassion Scale (SCS) from baseline to follow-up by treatment group: MDMA-assisted therapy = 1.08 (0.13) vs.

Therapy with placebo = 0.24 (0.12), p< .0001.

https://doi.org/10.1371/journal.pone.0295926.g002
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consistently been associated with symptoms such as anxiety, depression, narcissism, self criti-

cism and avoidance [27, 30, 65]. Self-compassion has been shown to boost the efficacy of cog-

nitive reappraisals [74]: Being caring and kind to oneself, rather than critical, even under

stress, can mitigate the negative effects of trauma exposure by increasing resilience and by

decreasing avoidance-oriented coping [75, 76]. Notably, in this study, improvement in self-

compassion occurred independently of improvements in PTSD symptoms, which confirms

previous studies that have demonstrated a powerful effect of MDMA-assisted therapy on self-

compassion per se [77].

The finding that participants in the placebo condition, who received a total of 36 hours of

therapy during the course of the study, had significantly less improvement in the dimensions

of alexithymia and self compassion is interesting and deserves further research. After all, an

important focus in psychotherapy is to help individuals to become more self aware and self-

accepting. The therapists in this study were experienced clinicians with previous trainings in

various trauma focused therapies, including the MAPS method. Yet, participants in the

MDMA condition, who, in the presence of these supportive and validating therapists, spent

three experimental sessions with an internal focus on deep emotional encounters with the resi-

dues of their traumatic past, developed significantly more self compassion and self-awareness

than those who only received Therapy with placebo.

Recently, questions have been raised about the optimal way to ensure safety and support for

vulnerable people engaged in a psychedelic induced encounter with past trauma [78]. The role

and specifics of psychotherapeutic assistance during the administration of MDMA are important

research questions that should be approached with great caution since visiting devastating trau-

matic experiences of one’s past can be very distressing and require a delicate therapeutic approach

Table 3. Change in CAPS-5 total severity change scores by treatment group–interaction terms and main effects.

Interaction Term1 Main Treatment Effects2

F-statistic η2 3 p-value5 F-statistic η2 3 p-value5

TAS-204 F (1, 76) = 4.61 0.0435 0.04* – – –

SCS4 F (1, 76) = 1.34 0.0139 0.25 F (1, 76) = 14.77 0.1538 0.0003*
IASC4

Interpersonal Conflicts F (1, 76) = 0.34 0.0036 0.56 F (1, 76) = 17.30 0.1826 < 0.0001*
Idealization Disillusionment F (1, 76) = 0.69 0.0070 0.41 F (1, 76) = 15.53 0.1583 0.0002*
Abandonment Concerns F (1, 76) = 0.14 0.0015 0.71 F (1, 76) = 17.04 0.1803 < 0.0001*
Identity Impairment F (1, 76) = 0.25 0.0025 0.62 F (1, 76) = 16.07 0.1618 0.0001*

Self-awareness F (1, 76) = 0.02 0.0002 0.88 F (1, 76) = 17.75 0.1878 <0.0001*
Identity Diffusion F (1, 76) = 0.36 0.0037 0.55 F (1, 76) = 16.70 0.1723 0.0001*

Susceptibility to Influence F (1, 76) = 0.98 0.0102 0.32 F (1, 76) = 17.89 0.1861 < 0.0001*
Affect Dysregulation F (1, 76) = 0.05 0.0005 0.83 F (1, 76) = 18.51 0.1875 < 0.0001*

Affect Instability F (1, 76) = 0.07 0.0007 0.80 F (1, 76) = 17.51 0.1847 < 0.0001*
Affect Skill Deficit F (1, 76) = 0.20 0.0021 0.66 F (1, 76) = 18.13 0.1872 < 0.0001*

Tension Reduction Activities F (1, 76) = 0.09 0.0009 0.77 F (1, 76) = 16.37 0.1713 0.0001*

1 Interaction term: treatment x baseline self-experience subgroup levels (e.g., TAS-20, SCS, IASC factor)
2 Main effects: reported when the interaction term was not statistically significant at alpha level .05; models adjusted for baseline self-experience subgroup levels (TAS-

20, SCS, or IASC factor) and baseline CAPS-5 dissociative subtype
3 Variance: η2 = semi-partial eta squared
4 Abbreviations: CAPS-5 = Clinician-administered PTSD Scale for DSM-5; TAS-20 = Toronto Alexithymia Scale; SCS = Self-compassion Scale; IASC = Inventory of

Altered Self-capacities
5 (*) Statistical significance at p < .05

https://doi.org/10.1371/journal.pone.0295926.t003

PLOS ONE MDMA-assisted therapy for PTSD

PLOS ONE | https://doi.org/10.1371/journal.pone.0295926 January 10, 2024 12 / 21

https://doi.org/10.1371/journal.pone.0295926.t003
https://doi.org/10.1371/journal.pone.0295926


Table 4. CAPS-5 PTSD total severity scores by treatment group and baseline self-experience levels.

Therapy with placebo MDMA-assisted therapy

Baseline

(n = 44)

Visit 20

(n = 40)

Change Baseline

(n = 46)

Visit 20

(n = 42)

Change N Between-group

difference in

change scores

95% CI

Overall Sample 44.23 (6.15) 30.48 (12.56) -13.32 (1.95)* 43.98 (6.01) 19.55 (13.50) -24.65 (2.18)* 82 -11.33 -16.59, 6.08

Baseline TAS-20, mean (SD)1,2,8

No alexithymia 45.19 (2.64) 24.61 (2.79) -20.59 (3.75)* 42.38 (2.60) 17.96 (2.73) -24.41 (3.64)* 33 -5.24 -15.44, 4.97

Borderline or Alexithymia 44.18 (2.14) 34.98 (2.23) -9.19 (3.09) 46.23 (2.16) 21.77 (2.25) -24.46 (3.03)* 49 -16.16 -28.80, -7.52*
Baseline SCS, mean (SD)1,3,8

Moderate or High 42.47 (2.97) 26.01 (3.07) -16.46 (4.23)* 43.16 (2.56) 20.64 (2.62) -22.52 (3.61)* 31 -7.48 -18.67, 3.70

Low 45.92 (2.02) 33.48 (2.13) -12.43 (2.91)* 46.38 (2.21) 20.66 (2.35) -25.72 (3.08)* 51 -13.85 -22.84, -4.86*
Baseline IASC, mean (SD)1

Interpersonal Conflicts

�median 2.33 45.00 (2.25) 31.73 (2.40) -13.27 (3.25)* 43.43 (2.32) 18.09 (2.42) -25.33 (3.29)* 42 -12.80 -22.38, -3.21*
> median 45.03 (2.44) 30.71 (2.51) -14.32 (3.49)* 47.37 (2.35) 23.93 (2.47) -23.44 (3.29)* 40 -9.72 -19.79, 0.35

Idealization-Disillusionment8

�median 1.84 46.04 (2.52) 30.97 (2.72) -15.07 (3.64)* 44.03 (2.15) 17.12 (2.25) -26.91 (3.04)* 40 -12.80 -22.61, -2.98*
> median 44.33 (2.15) 31.51 (2.20) -12.82 (3.07)* 47.40 (2.49) 26.43 (2.62) 20.96 (3.49)* 42 -8.54 -18.41, 1.34

Abandonment Concerns8

�median 2.28 45.00 (2.47) 31.47 (2.66) -13.54 (3.56)* 42.91 (2.23) 18.17 (2.28) -24.72 (3.09)* 41 -12.29 -22.12, -2.46*
> median 44.87 (2.21) 30.94 (2.26) -13.93 (3.15)* 48.04 (2.42) 24.45 (2.61) -23.59 (3.47)* 41 -10.29 -20.34, -0.23*

Identity Impairment8

�median 4.83 45.64 (2.43) 29.94 (2.49) -15.70 (3.38)* 42.71 (2.17) 15.87 (2.21) -26.84 (3.01)* 43 -11.87 -21.18, -2.56*
> median 44.49 (2.15) 32.43 (2.30) -12.07 (3.15)* 48.61 (2.38) 27.88 (2.58) -20.73 (3.39)* 39 -9.98 -20.41, 0.45

Self-Awareness

�median 3.00 44.27 (2.35) 29.94 (2.39) -14.33 (3.28)* 42.53 (2.36) 17.53 (2.52) -24.99 (3.36)* 42 -11.05 -20.62, -1.48*
> median 45.45 (2.40) 32.44 (2.59) -13.01 (3.53)* 47.61 (2.36) 23.53 (2.43) -24.09 (3.28)* 40 -11.88 -22.21, -1.54*

Identity Diffusion8

�median 1.75 47.00 (2.34) 32.06 (2.44) -14.94 (3.31)* 43.73 (2.19) 17.19 (2.29) -26.54 (3.10)* 43 -12.56 -21.92, -3.21*
> median 43.38 (2.29) 30.77 (2.40) -12.61 (3.31)* 48.09 (2.44) 26.37 (2.55) -21.71 (3.40)* 39 -9.57 -19.83, 0.69

Susceptibility to Influence8

�median 1.78 44.76 (2.33) 31.25 (2.49) -13.51 (3.34)* 43.76 (2.33) 17.13 (2.50) -26.63 (3.34)* 40 -13.96 -23.68, -4.24*
> median 45.21 (2.39) 31.17 (2.45) -14.05 (3.42)* 46.90 (2.37) 24.41 (2.41) -22.50 (3.26)* 42 -8.78 -18.65, 1.09

Affect Dysregulation8

�median 5.80 44.42 (2.34) 27.58 (2.45) -16.83 (3.34)* 43.30 (2.34) 16.83 (2.44) -26.47 (3.27)* 41 -10.81 -20.37, -1.24*
> median 45.07 (2.32) 34.38 (2.43) -10.69 (3.34) 46.52 (2.31) 24.19 (2.42) -22.33 (3.27)* 41 -12.07 -21.71, -2.44*
Affect Instability8

�median 2.50 44.53 (2.41) 29.35 (2.52) -15.18 (3.42)* 43.82 (2.27) 19.11 (2.35) -24.71 (3.13)* 44 -10.66 -20.08, -1.25*
> median 45.01 (2.36) 32.67 (2.48) -12.35 (3.42)* 46.45 (2.52) 22.50 (2.66) -23.95 (3.60)* 38 -12.03 -22.28, -1.77*

Affect Skill Deficit

�median 3.00 44.16 (2.32) 28.11 (2.37) -16.06 (3.28)* 42.88 (2.28) 17.39 (2.37) -25.50 (3.17)* 43 -10.18 -19.67, -0.70*
> median 45.40 (2.31) 34.24 (2.48) -11.17 (3.37) 47.28 (2.34) 24.10 (2.46) -23.17 (3.32)* 39 -12.70 -22.60, -2.79*

Tension Reduction Activities8

�median 1.78 44.67 (2.48) 28.71 (2.67) -15.96 (3.60)* 43.73 (2.22) 18.59 (2.30) -25.14 (3.09)* 41 -10.20 -20.01, -0.39*
(Continued)
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focused on careful attention to set and setting; over fifty years of clinical experience suggest that

set and setting are critical in achieving positive outcomes in psychedelic therapies [79].

Summary

MDMA may be particularly effective for enhancing treatment efficacy by improving a range of

problems with self-experience that are associated with treatment resistance. Assessment of

Table 4. (Continued)

Therapy with placebo MDMA-assisted therapy

Baseline

(n = 44)

Visit 20

(n = 40)

Change Baseline

(n = 46)

Visit 20

(n = 42)

Change N Between-group

difference in

change scores

95% CI

> median 44.95 (2.23) 32.79 (2.29) -12.16 (3.18)* 46.77 (2.49) 23.41 (2.64) -23.36 (3.54)* 41 -11.82 -21.73, -1.91*

1 Abbreviations: TAS-20 = Toronto Alexithymia Scale; SCS = Self-Compassion Scale; IASC = Inventory of Altered Self-Capacities; ASC = Altered Self-Capacities
2 TAS-20 cutoff scores: no alexithymia �50; borderline alexithymia (51–60); alexithymia (�61) (Bagby et al. 1994)
3 SCS cutoff scores: low (1–2.4); moderate (2.5–3.4); high (3.5–5.0) (Neff 2003)
4 Change scores are Least Square Means (Standard Errors)
5 (*) = indicates a p-value of < .05 for within-subjects comparison of baseline vs. follow-up scores
6 (*) indicates a p-value of < .05 for between-group subjects’ comparison of Therapy with placebo change scores vs. MDMA-assisted therapy change scores
7 All models adjusted for baseline CAPS-5 Dissociative Subtype (Yes/ No), baseline self-experience score (TAS-20, SCS, or IASC score), change in TAS-20, SCS, or IASC

scores, and corrected for multiple comparisons using Tukey’s HSD
8 Baseline levels predicted CAPS-5 change scores

https://doi.org/10.1371/journal.pone.0295926.t004

Fig 4. Significant differences in CAPS-5 total severity change scores between treatment groups by baseline self-

experience levels. Interaction between treatment and baseline alexithymia subgroup levels was statistically significant to

warrant further stratification (p = 0.04); and stratified results also presented for self-compassion and IASC scores. At

baseline, being (i) worse-off, having borderline alexithymia/ alexithymia or low self-compassion or (ii) better-off, lower

idealization disillusionment, identity impairment, identity diffusion, or susceptibility to influence were associated with

statistically significant greater CAPS-5 changes scores in the MDMA-assisted therapy group compared to Therapy with

placebo, at alpha p� .05 (*). For all other IASC factors, there were no differences in CAPS-5 change scores by baseline

subgroup levels.

https://doi.org/10.1371/journal.pone.0295926.g004
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self-capacities may be as relevant for treatment planning and outcome research as measuring

PTSD severity, because, as this study suggests, therapy alone may not sufficiently compensate

for the debilitating effects of deficient self-experience on being able to deal with traumatic

material and thus, on treatment outcome.

Limitations

This study had a strict protocol of psychological intervention supplemented with history tak-

ing, debriefing and integration sessions. Several study participants expressed a desire for fur-

ther MDMA-assisted therapy sessions beyond the study protocol, particularly individuals with

chronic interpersonal trauma who experienced considerable distress around issues of aban-

donment and separation at study termination. Many subjects in this study had experienced

trauma at the hands of their early caregivers, which raised major issues during the therapy ses-

sions around trust and security of attachment relationships. This study did not measure the

effect of MDMA-assisted therapy on trust and intimacy in interpersonal relationships. Many

study participants experienced considerable somatic distress while accessing traumatic mate-

rial during the MDMA sessions, which was not assessed, nor investigated further, but potential

shifts in somatic self-experience are hypothesized to be of considerable interest for future

MDMA-assisted therapy research.

This study was a secondary analysis of exploratory outcome measures and did not control

for age and nature of trauma exposure and may not reflect an epidemiologically representative

PTSD population. Some of this disparity can be attributed to a lower percentage of non-White

participants seeking treatment [80], which warrants systematic changes to reduce cultural bar-

riers to increase engagement in clinical research [81]. A total of 8 participants were missing fol-

low-up data for TAS-20, SCS, and IASC. As stated in the results section, all available data were

used; no imputations were carried out. We used sample medians to set cutoff scores for base-

line IASC factors since there were no referenced categories from the published literature; and

this binary threshold could have missed to capture any statistically significant results. More

studies are needed to examine the capacity of MDMA to ameliorate post-traumatic symptom-

atology in a variety of trauma populations, including whether MDMA-assisted therapy is capa-

ble of permanently altering a host of psychological processes associated with having been

traumatized, including shame, self-blame, the capacity for emotional intimacy, executive func-

tioning and affect regulation.

Supporting information

S1 Checklist. CONSORT checklist. The CONSORT Checklist confirms where in the publica-

tion CONSORT components can be found.

(DOC)

S1 Fig. CONSORT diagram. The CONSORT flow for this analysis aligns with the primary

publication for this study [4].

(PDF)

S1 Protocol. MAPP1 study protocol. The MAPP1 Study Protocol summarizes the rationale

and study design for the MAPP1 study.

(PDF)

S1 File. MAPP1 statistical analysis plan. The MAPP1 Statistical Analysis Plan summarizes

the statistical analyses used to evaluate the MAPP1 study findings.

(PDF)

PLOS ONE MDMA-assisted therapy for PTSD

PLOS ONE | https://doi.org/10.1371/journal.pone.0295926 January 10, 2024 15 / 21

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0295926.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0295926.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0295926.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0295926.s004
https://doi.org/10.1371/journal.pone.0295926


Acknowledgments

The authors would like to thank Stephanie Kimble for her help in organizing this manuscript;

and MAPS PBC staff members Glen Robinson, Chelsea Pamplin, Christina Faulk, and Ilsa

Jerome for their assistance with quality checks on tables and figures and Ilsa Jerome on

references.

Author Contributions

Conceptualization: Bessel A. van der Kolk, Rachel Yehuda, Michael Mithoefer, Berra Yazar-

Klosinki.

Data curation: Bessel A. van der Kolk, Julie B. Wang, Rachel Yehuda, Leah Bedrosian, Allison

R. Coker, Charlotte Harrison, Amy Emerson.

Formal analysis: Bessel A. van der Kolk, Julie B. Wang, Rachel Yehuda, Allison R. Coker.

Funding acquisition: Rick Doblin.

Investigation: Charlotte Harrison, Berra Yazar-Klosinki, Rick Doblin.

Methodology: Bessel A. van der Kolk, Julie B. Wang, Leah Bedrosian, Michael Mithoefer,

Amy Emerson, Rick Doblin.

Project administration: Bessel A. van der Kolk, Charlotte Harrison, Rick Doblin.

Resources: Berra Yazar-Klosinki.

Supervision: Bessel A. van der Kolk.

Validation: Julie B. Wang, Rachel Yehuda.

Writing – original draft: Bessel A. van der Kolk, Julie B. Wang.

Writing – review & editing: Bessel A. van der Kolk, Julie B. Wang, Rachel Yehuda, Allison R.

Coker, Michael Mithoefer, Rick Doblin.

References

1. Krystal JH, Kelmendi B, Petrakis IL. Psychotherapy-supported MDMA treatment for PTSD. Cell Rep

Med. 2021; 2(8):100378. Epub 20210817. https://doi.org/10.1016/j.xcrm.2021.100378 PMID:

34467253; PubMed Central PMCID: PMC8385322.

2. Oehen P, Traber R, Widmer V, Schnyder U. A randomized, controlled pilot study of MDMA (+/- 3,4-

Methylenedioxymethamphetamine)-assisted psychotherapy for treatment of resistant, chronic Post-

Traumatic Stress Disorder (PTSD). Journal of psychopharmacology (Oxford, England). 2013; 27

(1):40–52. Epub 2012/11/03. https://doi.org/10.1177/0269881112464827 PMID: 23118021.

3. Jerome L, Feduccia AA, Wang JB, Hamilton S, Yazar-Klosinski B, Emerson A, et al. Long-term follow-

up outcomes of MDMA-assisted psychotherapy for treatment of PTSD: a longitudinal pooled analysis of

six phase 2 trials. Psychopharmacology. 2020; 237(8):2485–97. Epub 2020/06/06. https://doi.org/10.

1007/s00213-020-05548-2 PMID: 32500209.

4. Mitchell JM, Bogenschutz M, Lilienstein A, Harrison C, Kleiman S, Parker-Guilbert K, et al. MDMA-

assisted therapy for severe PTSD: a randomized, double-blind, placebo-controlled phase 3 study. Nat

Med. 2021; 27(6):1025–33. Epub 2021/05/12. https://doi.org/10.1038/s41591-021-01336-3 PMID:

33972795.

5. Steenkamp MM, Litz BT, Marmar CR. First-line Psychotherapies for Military-Related PTSD. JAMA.

2020; 323(7):656–7. https://doi.org/10.1001/jama.2019.20825 PMID: 31999301.

6. Bradley R, Greene J, Russ E, Dutra L, Westen D. A multidimensional meta-analysis of psychotherapy

for PTSD. The American journal of psychiatry. 2005; 162(2):214–27. Epub 2005/01/29. https://doi.org/

10.1176/appi.ajp.162.2.214 PMID: 15677582.

7. McDonald WM, van Rooij SJH. Targeting PTSD. The American journal of psychiatry. 2019; 176

(11):894–6. https://doi.org/10.1176/appi.ajp.2019.19080895 PMID: 31672041.

PLOS ONE MDMA-assisted therapy for PTSD

PLOS ONE | https://doi.org/10.1371/journal.pone.0295926 January 10, 2024 16 / 21

https://doi.org/10.1016/j.xcrm.2021.100378
http://www.ncbi.nlm.nih.gov/pubmed/34467253
https://doi.org/10.1177/0269881112464827
http://www.ncbi.nlm.nih.gov/pubmed/23118021
https://doi.org/10.1007/s00213-020-05548-2
https://doi.org/10.1007/s00213-020-05548-2
http://www.ncbi.nlm.nih.gov/pubmed/32500209
https://doi.org/10.1038/s41591-021-01336-3
http://www.ncbi.nlm.nih.gov/pubmed/33972795
https://doi.org/10.1001/jama.2019.20825
http://www.ncbi.nlm.nih.gov/pubmed/31999301
https://doi.org/10.1176/appi.ajp.162.2.214
https://doi.org/10.1176/appi.ajp.162.2.214
http://www.ncbi.nlm.nih.gov/pubmed/15677582
https://doi.org/10.1176/appi.ajp.2019.19080895
http://www.ncbi.nlm.nih.gov/pubmed/31672041
https://doi.org/10.1371/journal.pone.0295926


8. Powers A, Cross D, Fani N, Bradley B. PTSD, emotion dysregulation, and dissociative symptoms in a

highly traumatized sample. J Psychiatr Res. 2015; 61:174–9. Epub 20141223. https://doi.org/10.1016/j.

jpsychires.2014.12.011 PMID: 25573648; PubMed Central PMCID: PMC4308496.

9. Schnurr PP, Chard KM, Ruzek JI, Chow BK, Resick PA, Foa EB, et al. Comparison of Prolonged Expo-

sure vs Cognitive Processing Therapy for Treatment of Posttraumatic Stress Disorder Among US Vet-

erans: A Randomized Clinical Trial. JAMA Netw Open. 2022; 5(1):e2136921. Epub 20220104. https://

doi.org/10.1001/jamanetworkopen.2021.36921 PMID: 35044471; PubMed Central PMCID:

PMC8771295.

10. Bardeen JR, Daniel TA, Gordon RD, Hinnant JB, Weathers FW. Individual differences in attentional

control explain the differential expression of threat-related attentional bias among those with posttrau-

matic stress symptomatology and predict symptom maintenance up to one year later. Behav Res Ther.

2020; 133:103709. Epub 20200810. https://doi.org/10.1016/j.brat.2020.103709 PMID: 32805616;

PubMed Central PMCID: PMC7873153.

11. Conway CC, Raposa EB, Hammen C, Brennan PA. Transdiagnostic pathways from early social stress

to psychopathology: a 20-year prospective study. J Child Psychol Psychiatry. 2018; 59(8):855–62.

Epub 20180108. https://doi.org/10.1111/jcpp.12862 PMID: 29315560.

12. McFarlane AC. The long-term costs of traumatic stress: intertwined physical and psychological conse-

quences. World Psychiatry. 2010; 9(1):3–10. https://doi.org/10.1002/j.2051-5545.2010.tb00254.x

PMID: 20148146; PubMed Central PMCID: PMC2816923.

13. Koenen KC, Ratanatharathorn A, Ng L, McLaughlin KA, Bromet EJ, Stein DJ, et al. Posttraumatic stress

disorder in the World Mental Health Surveys. Psychological medicine. 2017; 47(13):2260–74. Epub

2017/04/08. https://doi.org/10.1017/S0033291717000708 PMID: 28385165; PubMed Central PMCID:

PMC6034513.

14. Lonergan M. Cognitive behavioral therapy for PTSD: The role of complex PTSD on treatment outcome.

Journal of Aggression, Maltreatment & Trauma. 2014; 23(5):494–512.

15. Briere J, Rickards S. Self-awareness, affect regulation, and relatedness: differential sequels of child-

hood versus adult victimization experiences. The Journal of nervous and mental disease. 2007; 195

(6):497–503. https://doi.org/10.1097/NMD.0b013e31803044e2 PMID: 17568298.

16. Schmid M, Petermann F, Fegert JM. Developmental trauma disorder: pros and cons of including formal

criteria in the psychiatric diagnostic systems. BMC Psychiatry. 2013; 13:3. Epub 20130103. https://doi.

org/10.1186/1471-244X-13-3 PMID: 23286319; PubMed Central PMCID: PMC3541245.

17. Ford JD, Spinazzola J, van der Kolk B. Psychiatric comorbidity of developmental trauma disorder and

posttraumatic Stress disorder: findings from the DTD field trial replication (DTDFT-R). European journal

of psychotraumatology. 2021; 12(1):1929028. Epub 20210628. https://doi.org/10.1080/20008198.

2021.1929028 PMID: 34249242; PubMed Central PMCID: PMC8245086.

18. Spinazzola J, Van der Kolk B, Ford JD. When nowhere is safe: Interpersonal trauma and attachment

adversity as antecedents of posttraumatic stress disorder and developmental trauma disorder. Journal

of traumatic stress. 2018; 31(5):631–42. https://doi.org/10.1002/jts.22320 PMID: 30338544

19. Aupperle RL, Melrose AJ, Stein MB, Paulus MP. Executive function and PTSD: disengaging from

trauma. Neuropharmacology. 2012; 62(2):686–94. Epub 20110222. https://doi.org/10.1016/j.

neuropharm.2011.02.008 PMID: 21349277; PubMed Central PMCID: PMC4719148.

20. DePrince AP, Chu AT, Pineda AS. Links between specific posttrauma appraisals and three forms of

trauma-related distress. Psychological Trauma: Theory, Research, Practice, and Policy. 2011; 3

(4):430.

21. Pineles SL, Shipherd JC, Mostoufi SM, Abramovitz SM, Yovel I. Attentional biases in PTSD: More evi-

dence for interference. Behav Res Ther. 2009; 47(12):1050–7. Epub 20090814. https://doi.org/10.

1016/j.brat.2009.08.001 PMID: 19716122.

22. Bagby RM, Parker JDA, Taylor GJ. Twenty-five years with the 20-item Toronto Alexithymia Scale. J

Psychosom Res. 2020; 131:109940. Epub 20200123. https://doi.org/10.1016/j.jpsychores.2020.

109940 PMID: 32007790.

23. Frewen PA, Dozois DJ, Neufeld RW, Lanius RA. Meta-analysis of alexithymia in posttraumatic stress

disorder. Journal of traumatic stress. 2008; 21(2):243–6. https://doi.org/10.1002/jts.20320 PMID:

18404647.

24. Reyno SM, Simmons M, Kinley J. A meta-analytic study examining the relationship between alexithymia

and dissociation in psychiatric and nonclinical populations. Res Psychother. 2020; 23(1):439. Epub

20200521. https://doi.org/10.4081/ripppo.2020.439 PMID: 32913826; PubMed Central PMCID:

PMC7451292.

25. Gaher RM, Hofman NL, Simons JS, Hunsaker R. Emotion regulation deficits as mediators between

trauma exposure and borderline symptoms. Cognitive therapy and research. 2013; 37:466–75.

PLOS ONE MDMA-assisted therapy for PTSD

PLOS ONE | https://doi.org/10.1371/journal.pone.0295926 January 10, 2024 17 / 21

https://doi.org/10.1016/j.jpsychires.2014.12.011
https://doi.org/10.1016/j.jpsychires.2014.12.011
http://www.ncbi.nlm.nih.gov/pubmed/25573648
https://doi.org/10.1001/jamanetworkopen.2021.36921
https://doi.org/10.1001/jamanetworkopen.2021.36921
http://www.ncbi.nlm.nih.gov/pubmed/35044471
https://doi.org/10.1016/j.brat.2020.103709
http://www.ncbi.nlm.nih.gov/pubmed/32805616
https://doi.org/10.1111/jcpp.12862
http://www.ncbi.nlm.nih.gov/pubmed/29315560
https://doi.org/10.1002/j.2051-5545.2010.tb00254.x
http://www.ncbi.nlm.nih.gov/pubmed/20148146
https://doi.org/10.1017/S0033291717000708
http://www.ncbi.nlm.nih.gov/pubmed/28385165
https://doi.org/10.1097/NMD.0b013e31803044e2
http://www.ncbi.nlm.nih.gov/pubmed/17568298
https://doi.org/10.1186/1471-244X-13-3
https://doi.org/10.1186/1471-244X-13-3
http://www.ncbi.nlm.nih.gov/pubmed/23286319
https://doi.org/10.1080/20008198.2021.1929028
https://doi.org/10.1080/20008198.2021.1929028
http://www.ncbi.nlm.nih.gov/pubmed/34249242
https://doi.org/10.1002/jts.22320
http://www.ncbi.nlm.nih.gov/pubmed/30338544
https://doi.org/10.1016/j.neuropharm.2011.02.008
https://doi.org/10.1016/j.neuropharm.2011.02.008
http://www.ncbi.nlm.nih.gov/pubmed/21349277
https://doi.org/10.1016/j.brat.2009.08.001
https://doi.org/10.1016/j.brat.2009.08.001
http://www.ncbi.nlm.nih.gov/pubmed/19716122
https://doi.org/10.1016/j.jpsychores.2020.109940
https://doi.org/10.1016/j.jpsychores.2020.109940
http://www.ncbi.nlm.nih.gov/pubmed/32007790
https://doi.org/10.1002/jts.20320
http://www.ncbi.nlm.nih.gov/pubmed/18404647
https://doi.org/10.4081/ripppo.2020.439
http://www.ncbi.nlm.nih.gov/pubmed/32913826
https://doi.org/10.1371/journal.pone.0295926


26. Eastabrook JM, Lanteigne DM, Hollenstein T. Decoupling between physiological, self-reported, and

expressed emotional responses in alexithymia. Personality and Individual Differences. 2013; 55

(8):978–82.

27. MacBeth A, Gumley A. Exploring compassion: a meta-analysis of the association between self-com-

passion and psychopathology. Clin Psychol Rev. 2012; 32(6):545–52. Epub 20120623. https://doi.org/

10.1016/j.cpr.2012.06.003 PMID: 22796446.

28. Jativa R, Cerezo MA. The mediating role of self-compassion in the relationship between victimization

and psychological maladjustment in a sample of adolescents. Child Abuse Negl. 2014; 38(7):1180–90.

Epub 20140505. https://doi.org/10.1016/j.chiabu.2014.04.005 PMID: 24811571.

29. Zeller M, Yuval K, Nitzan-Assayag Y, Bernstein A. Self-compassion in recovery following potentially

traumatic stress: longitudinal study of at-risk youth. J Abnorm Child Psychol. 2015; 43(4):645–53.

https://doi.org/10.1007/s10802-014-9937-y PMID: 25234347.

30. Tull MT, Gratz KL, Salters K, Roemer L. The role of experiential avoidance in posttraumatic stress

symptoms and symptoms of depression, anxiety, and somatization. The Journal of nervous and mental

disease. 2004; 192(11):754–61. https://doi.org/10.1097/01.nmd.0000144694.30121.89 PMID:

15505519.

31. Frye CG, Wardle MC, Norman GJ, de Wit H. MDMA decreases the effects of simulated social rejection.

Pharmacology, biochemistry, and behavior. 2014; 117:1–6. Epub 2013/12/10. https://doi.org/10.1016/j.

pbb.2013.11.030 [pii]. PMID: 24316346; PubMed Central PMCID: PMC3910346.

32. Tedesco S, Gajaram G, Chida S, Ahmad A, Pentak M, Kelada M, et al. The Efficacy of MDMA (3,4-

Methylenedioxymethamphetamine) for Post-traumatic Stress Disorder in Humans: A Systematic

Review and Meta-Analysis. Cureus. 2021; 13(5):e15070. Epub 20210517. https://doi.org/10.7759/

cureus.15070 PMID: 34150406; PubMed Central PMCID: PMC8207489.

33. Diedrich A, Grant M, Hofmann SG, Hiller W, Berking M. Self-compassion as an emotion regulation strat-

egy in major depressive disorder. Behav Res Ther. 2014; 58:43–51. Epub 20140527. https://doi.org/10.

1016/j.brat.2014.05.006 PMID: 24929927.

34. Tracy A, Jopling E, LeMoult J. The effects of inducing self-compassion on affective and physiological

recovery from a psychosocial stressor in depression. Behav Res Ther. 2021; 146:103965. Epub

20210911. https://doi.org/10.1016/j.brat.2021.103965 PMID: 34530317.

35. Hysek CM, Domes G, Liechti ME. MDMA enhances "mind reading" of positive emotions and impairs

"mind reading" of negative emotions. Psychopharmacology. 2012; 222(2):293–302. Epub 2012/01/27.

https://doi.org/10.1007/s00213-012-2645-9 PMID: 22277989.

36. Weathers FW, Bovin MJ, Lee DJ, Sloan DM, Schnurr PP, Kaloupek DG, et al. The Clinician-Adminis-

tered PTSD Scale for DSM–5 (CAPS-5): Development and initial psychometric evaluation in military

veterans. Psychological assessment. 2018; 30(3):383. https://doi.org/10.1037/pas0000486 PMID:

28493729

37. Felitti VJ, Anda RF, Nordenberg D, Williamson DF, Spitz AM, Edwards V, et al. Relationship of child-

hood abuse and household dysfunction to many of the leading causes of death in adults. The Adverse

Childhood Experiences (ACE) Study. Am J Prev Med. 1998; 14(4):245–58. https://doi.org/10.1016/

s0749-3797(98)00017-8 PMID: 9635069.

38. Beck AT, Steer RA, Brown GK. Manual for the beck depression inventory-II. San Antonio, TX: Psycho-

logical Corporation. 1996; 1:82.

39. Posner K, Oquendo MA, Gould M, Stanley B, Davies M. Columbia Classification Algorithm of Suicide

Assessment (C-CASA): classification of suicidal events in the FDA’s pediatric suicidal risk analysis of

antidepressants. The American journal of psychiatry. 2007; 164(7):1035–43. https://doi.org/10.1176/

ajp.2007.164.7.1035 PMID: 17606655.

40. Niles BL, Mori DL, Polizzi C, Pless Kaiser A, Weinstein ES, Gershkovich M, et al. A systematic review of

randomized trials of mind-body interventions for PTSD. Journal of clinical psychology. 2018; 74

(9):1485–508. Epub 20180510. https://doi.org/10.1002/jclp.22634 PMID: 29745422; PubMed Central

PMCID: PMC6508087.

41. van der Kolk BA, Hodgdon H, Gapen M, Musicaro R, Suvak MK, Hamlin E, et al. A Randomized Con-

trolled Study of Neurofeedback for Chronic PTSD. PLoS One. 2016; 11(12):e0166752. Epub

20161216. https://doi.org/10.1371/journal.pone.0166752 PMID: 27992435; PubMed Central PMCID:

PMC5161315.

42. Briere J, Runtz M. The Inventory of Altered Self-Capacities (IASC): a standardized measure of identity,

affect regulation, and relationship disturbance. Assessment. 2002; 9(3):230–9. https://doi.org/10.1177/

1073191102009003002 PMID: 12216780.

43. Schroeders U, Kubera F, Gnambs T. The Structure of the Toronto Alexithymia Scale (TAS-20): A Meta-

Analytic Confirmatory Factor Analysis. Assessment. 2022; 29(8):1806–23. Epub 20210726. https://doi.

org/10.1177/10731911211033894 PMID: 34311556; PubMed Central PMCID: PMC9597132.

PLOS ONE MDMA-assisted therapy for PTSD

PLOS ONE | https://doi.org/10.1371/journal.pone.0295926 January 10, 2024 18 / 21

https://doi.org/10.1016/j.cpr.2012.06.003
https://doi.org/10.1016/j.cpr.2012.06.003
http://www.ncbi.nlm.nih.gov/pubmed/22796446
https://doi.org/10.1016/j.chiabu.2014.04.005
http://www.ncbi.nlm.nih.gov/pubmed/24811571
https://doi.org/10.1007/s10802-014-9937-y
http://www.ncbi.nlm.nih.gov/pubmed/25234347
https://doi.org/10.1097/01.nmd.0000144694.30121.89
http://www.ncbi.nlm.nih.gov/pubmed/15505519
https://doi.org/10.1016/j.pbb.2013.11.030
https://doi.org/10.1016/j.pbb.2013.11.030
http://www.ncbi.nlm.nih.gov/pubmed/24316346
https://doi.org/10.7759/cureus.15070
https://doi.org/10.7759/cureus.15070
http://www.ncbi.nlm.nih.gov/pubmed/34150406
https://doi.org/10.1016/j.brat.2014.05.006
https://doi.org/10.1016/j.brat.2014.05.006
http://www.ncbi.nlm.nih.gov/pubmed/24929927
https://doi.org/10.1016/j.brat.2021.103965
http://www.ncbi.nlm.nih.gov/pubmed/34530317
https://doi.org/10.1007/s00213-012-2645-9
http://www.ncbi.nlm.nih.gov/pubmed/22277989
https://doi.org/10.1037/pas0000486
http://www.ncbi.nlm.nih.gov/pubmed/28493729
https://doi.org/10.1016/s0749-3797%2898%2900017-8
https://doi.org/10.1016/s0749-3797%2898%2900017-8
http://www.ncbi.nlm.nih.gov/pubmed/9635069
https://doi.org/10.1176/ajp.2007.164.7.1035
https://doi.org/10.1176/ajp.2007.164.7.1035
http://www.ncbi.nlm.nih.gov/pubmed/17606655
https://doi.org/10.1002/jclp.22634
http://www.ncbi.nlm.nih.gov/pubmed/29745422
https://doi.org/10.1371/journal.pone.0166752
http://www.ncbi.nlm.nih.gov/pubmed/27992435
https://doi.org/10.1177/1073191102009003002
https://doi.org/10.1177/1073191102009003002
http://www.ncbi.nlm.nih.gov/pubmed/12216780
https://doi.org/10.1177/10731911211033894
https://doi.org/10.1177/10731911211033894
http://www.ncbi.nlm.nih.gov/pubmed/34311556
https://doi.org/10.1371/journal.pone.0295926


44. Neff KD. The self-compassion scale is a valid and theoretically coherent measure of self-compassion.

Mindfulness. 2016; 7(1):264–74.

45. Neff KD. Self-Compassion: Theory, Method, Research, and Intervention. Annu Rev Psychol. 2023;

74:193–218. Epub 20220812. https://doi.org/10.1146/annurev-psych-032420-031047 PMID:

35961039.

46. Pekár S, Brabec M. Generalized estimating equations: A pragmatic and flexible approach to the mar-

ginal GLM modelling of correlated data in the behavioural sciences. Ethology. 2018; 124(2):86–93.

https://doi.org/10.1111/eth.12713

47. Bagby RM, Taylor GJ, Parker JD. The Twenty-item Toronto Alexithymia Scale—II. Convergent, dis-

criminant, and concurrent validity. J Psychosom Res. 1994; 38(1):33–40. Epub 1994/01/01. https://doi.

org/10.1016/0022-3999(94)90006-x PMID: 8126688.

48. Neff K. The Development and validation of a scale to measure self-compassion. Self and Identity. 2003;

2:223–50.

49. Carhart-Harris RL, Erritzoe D, Haijen E, Kaelen M, Watts R. Psychedelics and connectedness. Psycho-

pharmacology. 2018; 235(2):547–50. Epub 20170810. https://doi.org/10.1007/s00213-017-4701-y

PMID: 28795211.

50. Andrews B, Brewin CR, Rose S, Kirk M. Predicting PTSD symptoms in victims of violent crime: the role

of shame, anger, and childhood abuse. J Abnorm Psychol. 2000; 109(1):69–73. https://doi.org/10.

1037//0021-843x.109.1.69 PMID: 10740937.

51. Carhart-Harris RL, Wall MB, Erritzoe D, Kaelen M, Ferguson B, De Meer I, et al. The effect of acutely

administered MDMA on subjective and BOLD-fMRI responses to favourite and worst autobiographical

memories. Int J Neuropsychopharmacol. 2014; 17(4):527–40. Epub 2013/12/19. https://doi.org/10.

1017/S1461145713001405 PMID: 24345398.

52. Bedi G, Hyman D, de Wit H. Is ecstasy an "empathogen"? Effects of +/-3,4-methylenedioxymetham-

phetamine on prosocial feelings and identification of emotional states in others. Biological psychiatry.

2010; 68(12):1134–40. Epub 2010/10/16. https://doi.org/S0006-3223(10)00817-6 [pii] PMID:

20947066; PubMed Central PMCID: PMC2997873.

53. Hysek CM, Schmid Y, Simmler LD, Domes G, Heinrichs M, Eisenegger C, et al. MDMA enhances emo-

tional empathy and prosocial behavior. Social cognitive and affective neuroscience. 2014; 9(11):1645–

52. https://doi.org/10.1093/scan/nst161 PMID: 24097374; PubMed Central PMCID: PMC4221206.

54. Gillies D, Maiocchi L, Bhandari AP, Taylor F, Gray C, O’Brien L. Psychological therapies for children

and adolescents exposed to trauma. Cochrane Database Syst Rev. 2016; 10(10):CD012371. Epub

20161011. https://doi.org/10.1002/14651858.CD012371 PMID: 27726123; PubMed Central PMCID:

PMC6457979.

55. Russotti J, Warmingham JM, Duprey EB, Handley ED, Manly JT, Rogosch FA, et al. Child maltreatment

and the development of psychopathology: The role of developmental timing and chronicity. Child Abuse

Negl. 2021; 120:105215. Epub 20210720. https://doi.org/10.1016/j.chiabu.2021.105215 PMID:

34293550; PubMed Central PMCID: PMC8384692.

56. Arntz A, Stupar-Rutenfrans S, Bloo J, van Dyck R, Spinhoven P. Prediction of treatment discontinuation

and recovery from Borderline Personality Disorder: Results from an RCT comparing Schema Therapy

and Transference Focused Psychotherapy. Behav Res Ther. 2015; 74:60–71. Epub 20150921. https://

doi.org/10.1016/j.brat.2015.09.002 PMID: 26432172.

57. Groves SJ, Douglas KM, Porter RJ. A Systematic Review of Cognitive Predictors of Treatment Out-

come in Major Depression. Front Psychiatry. 2018; 9:382. Epub 20180828. https://doi.org/10.3389/

fpsyt.2018.00382 PMID: 30210368; PubMed Central PMCID: PMC6121150.

58. Putica A, O’Donnell ML, Felmingham KL, Van Dam NT. Emotion response disconcordance among

trauma-exposed adults: the impact of alexithymia. Psychological medicine. 2022:1–7. Epub 20220817.

https://doi.org/10.1017/S0033291722002586 PMID: 35975360.
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