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Background: Social anxiety disorder (SAD) is a serious and prevalent psychiatric 
condition that heavily impacts social functioning and quality of life. Though 
efficacious treatments exist for SAD, remission rates remain elevated and a 
significant portion of those affected do not access effective treatment, suggesting 
the need for additional evidence-based treatment options. This paper presents a 
protocol for an open-label pilot study of MDMA-assisted therapy (MDMA-AT) for 
social anxiety disorder. The study aims to assess preliminary treatment outcomes, 
feasibility and safety, and psychological and physiological processes of change in 
the treatment of SAD with MDMA-AT. A secondary aim includes the development 
of a treatment manual for MDMA-AT for SAD.

Method: The outlined protocol is a randomized, open-label delayed treatment 
study. We  will recruit 20 participants who meet criteria with moderate-to-
severe social anxiety disorder (SAD) of the generalized subtype. Participants will 
be  randomly assigned to an immediate treatment (n = 10) or delayed treatment 
condition (n = 10). Those in the immediate treatment condition will proceed 
immediately to active MDMA-AT consisting of three preparation sessions, two 
medicine sessions in which they receive oral doses of MDMA, and six integration 
sessions over approximately a 16-week period. The delayed treatment condition 
will receive the same intervention after a 16-week delay. Our primary outcome 
is SAD symptom reduction as measured by the Liebowitz Social Anxiety Scale 
administered by blinded raters at post-treatment and 6 month follow up. 
Secondary outcomes include changes in functional impairment, feasibility and 
safety measures, and novel therapeutic processes of change including shame and 
shame-related coping, belongingness, self-concealment, and self-compassion 
at post-treatment. Exploratory outcomes are also discussed.

Discussion: The results of this pilot trial advance the field’s understanding of the 
acceptability and potential effectiveness of MDMA-AT for social anxiety disorder 
and provide an overview of relevant therapeutic mechanisms unique to SAD. 
We hope findings from this protocol will inform the design of subsequent larger-
scale randomized controlled trials (RCT) examining the efficacy of MDMA-AT for 
SAD.

Clinical trial registration: https://clinicaltrials.gov/, NCT05138068.
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1. Introduction

Social anxiety disorder (SAD) is a prevalent and disabling 
psychiatric disorder that profoundly influences the lives of those 
affected. In the United States, recent estimates showed 7.4% of adults 
met criteria for SAD in the past year and approximately 13% will 
experience SAD at some point in their lives (1). SAD is characterized 
by intense fear of being negatively evaluated by others in social 
situations. People with SAD report strong feelings of distress in 
anticipation of and during social situations and this fear is often 
accompanied by inaccurate perceptions of others’ overly critical 
attitudes and high social standards for performance (2).

SAD commonly precedes the development of other psychiatric 
conditions. For instance, those diagnosed with SAD significantly 
increases one’s risk of developing major depressive disorder (3) and 
doubles their likelihood of developing an alcohol use disorder (4). 
People with SAD are also significantly more likely to experience 
suicidal ideation (SI) than those diagnosed with other anxiety 
disorders (5, 6). In addition to substantial psychological suffering, 
SAD is associated with marked functional impairment characterized 
by reports of reduced quality of life and lower socioeconomic status 
(7, 8) as well as significant public health costs including increased 
unemployment, workplace absenteeism, and lower worker 
productivity (9, 10).

People tend to develop SAD in adolescence and the disorder 
usually assumes a chronic course if it remains untreated (1, 11). A 
recent report of the World Health Organization World Mental Health 
Survey (7) gathered across 27 high- (n = 16) and low- and middle-
income countries (n = 11) from respondents with a lifetime diagnosis 
of SAD (n = 5,686; total respondents: N = 117,856) showed that only 
one in five had ever received treatment for their social anxiety, 
underscoring the scope of the global impact of untreated 
SAD. Furthermore, those who successfully access treatment may have 
to make several attempts before finding helpful treatments (7), which 
may present special challenges for those with SAD due to characteristic 
social avoidance.

Current evidence-based therapies for SAD include medications 
and psychotherapy, but a significant proportion of patients either 
do not respond or remain considerably symptomatic at the end of 
treatment (12, 13). In terms of psychotherapy, individual and 
group-based cognitive-behavioral therapy (CBT) that incorporates 
systematic exposure to social stimuli demonstrates the strongest 
outcomes (13). Meta-analytic evidence examining the efficacy of 
CBT for SAD suggests medium-large treatment effects for 
individual [Hedges g = 0.77, 95% CI (0.44, 1.11)–0.87, 95% CI 
(0.51–1.23) (14)] and group-based CBT [Hedges’ g = 0.84, 95% CI 
(0.72; 0.97) (15)] compared to control conditions following 
treatment. Effect sizes at long-term follow up appear attenuated, 
with small-moderate differences in SAD symptoms associated with 
CBT relative to control conditions at 1–6 month follow up [Hedges’ 
g = 0.60, 95% CI (0.36–0.85)] through follow up extending to 
12 months or more [Hedges’ g = 0.42, 95% CI (0.04–0.79) (16)]. 
Despite being an effective frontline treatment that results in 
symptom reduction for most clients, meta-analytic evidence shows 
that many who receive CBT do not achieve remission (17) and 
some estimates of group-based CBT for SAD suggest nontrivial 
dropout rates (18). Taken together, these findings suggest that CBT 

may not be a preferred or feasible treatment for everyone affected 
by SAD. For pharmacotherapy, meta-analytic evidence supports 
the conclusion that the broad drug class of SSRIs and SNRIs are 
superior to placebo [Standardize Mean Difference = 0.55, 95% CI 
(0.49, 0.60) (19)], but also that SSRIs are associated with higher 
treatment dropout than placebo over the treatment course (20) and 
ongoing treatment incurs side effects.

Thus, there is a need to develop innovative, durable, and brief 
interventions that could alleviate suffering and enhance the quality of 
life of those with SAD. To this end, there has been growing interest in 
the use of psychopharmacological interventions to enhance behavioral 
interventions for SAD. One potentially promising pharmacological 
intervention that may enhance psychotherapy outcomes is 
3,4-methylenedioxymethamphetamine (MDMA), which is explored 
in this paper.

1.1. Methylenedioxymethamphetamine and 
MDMA-assisted therapy

MDMA, or 3,4-methylenedioxymethamphetamine, was first 
synthesized by Merck in 1912 and was discovered by therapists as an 
adjunct to psychotherapy in the late 1970s (21). Early claims suggested 
that MDMA facilitated feelings of empathy, increased self-awareness, 
reduction in psychological defenses, and increased communication 
and connection with others (21, 22). Although MDMA showed 
potential as a tool in therapeutic treatment settings, it was banned in 
the United  States in 1985 after it became more widely used in 
recreational settings, and eventually became banned in most other 
countries as well (23). Following a period of dormancy, researchers 
began re-investigating the potential therapeutic application of MDMA 
with federal approval, and initial Phase 1 studies demonstrated safety 
and tolerability (24–26). A number of phase 2 pilot studies were 
conducted that showed MDMA could be  safely administered to 
participants with chronic PTSD and that established preliminary 
efficacy (27). Initial phase 3 results suggest that MDMA-assisted 
therapy (MDMA-AT) may be a highly efficacious treatment for PTSD 
compared to placebo (28).

MDMA-AT involves a combination of MDMA administration 
sessions and non-drug psychotherapy sessions delivered by a team of 
two therapists. Before the first medicine session, the therapists help 
establish a safe and trusting alliance, provide information about the 
effects of MDMA, and teach skills for how to best navigate an MDMA 
experience. During medicine sessions, therapists mostly adopt a 
non-directive approach that encourages a participant to focus on their 
inner experience with therapist-participant interaction primarily 
focused on providing support and reassurance in addition to 
maintaining safety. MDMA-AT has been posited as an effective 
treatment for PTSD due to MDMA’s capacity to engender feelings of 
trust and safety that then facilitate psychotherapeutic processes related 
to fear extinction and memory reconsolidation (29). In other words, 
MDMA is thought to promote a context in which participants can talk 
about and process traumatic memories that have been previously too 
painful to confront. Therefore, this combination of a drug-induced 
altered state of consciousness with psychotherapy may offer unique 
benefits compared to traditional psychotherapeutic or 
psychopharmacological interventions.
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1.1.1. Safety and tolerability of MDMA
MDMA increases activity related to serotonin, norepinephrine, 

and dopamine (30) as well as oxytocin, vasopressin, prolactin, and 
cortisol (31–33). Studies of nonhuman animals have demonstrated 
neurotoxic effects of MDMA, but most of these studies involved larger 
doses or increased frequencies that make them incomparable to 
typical human use (34). The recreational use of MDMA or “ecstasy” 
or “molly” has been linked to toxicity and adverse events including 
fatalities due to hyperpyrexia, cardiac arrhythmias, and 
cerebrovascular accidents (35). However, it is difficult to generalize 
side effects and outcomes from recreational to clinical use because 
recreational context increases the likelihood of uncontrolled factors 
like high rates of adulteration (36), combined use with alcohol and 
other drugs, and environmental factors such as late-night dancing and 
dehydration. Like other medications that impact the serotonergic 
system, use of MDMA may also be  related to mild or moderate 
valvular heart disease (37–39). While MDMA has a reputation for 
impairing cognitive functioning, a study comparing ecstasy users and 
non-users found no evidence of cognitive impacts associated with its 
use (40). Finally, while there is some evidence of addiction to MDMA 
in recreational settings (41), there has been no evidence of abuse in 
the context in clinical trials (28).

When used in MDMA clinical trials, serious adverse events 
have been rare (34). In the context of PTSD, common side effects 
reported on the day of medicine sessions appear relatively minor 
and included anxiety, jaw clenching, lack of appetite, headache, 
and fatigue (42). By day 5 following the medicine session, around 
20% of participants included mild–moderate anxiety and fatigue, 
with these symptoms resolving for most by the seventh day follow 
up. Similarly, in the trial of MDMA-AT for social anxiety among 
autistic adults (43), 50% of the sample reported mild–moderate 
AEs during the course of treatment and 75 % of participants 
reported brief increases in anxiety within the first hour following 
MDMA administration. MDMA has been shown to increase 
anxiety transiently among healthy controls and those included in 
clinical trials (44), but anxiety has generally been found to resolve 
quickly. We  anticipate transient increases in anxiety among 
participants in this study, particularly given the prevalence of 
pre-existing anxiety symptoms in our sample. Vitals and AEs will 
be  judiciously monitored to ensure participant safety and 
tolerability, as detailed in section 2.2.4.

1.2. MDMA-AT for SAD

The first published study testing MDMA-AT for social anxiety was 
a randomized, placebo-controlled double-blind pilot trial of MDMA-
assisted therapy for social anxiety in autistic adults (43). Participants 
(N = 12) were randomly assigned to receive MDMA-AT (n = 8) or an 
inactive placebo (n = 4). The structure of the therapy consisted of two 
experimental drug sessions (MDMA or placebo) spaced approximately 
1-month apart, with each experimental session preceded by three 
weekly 60 to 90-min non-drug preparation sessions and followed by 
three weekly 60 to 90-min non-drug integration sessions. Non-drug 
therapy sessions included standardized mindfulness-based approaches 
adapted from dialectical behavior therapy and aimed to support 
participants struggling with interpersonal relationships, emotion 
regulation, and distress tolerance. Changes in social anxiety were 

measured by assessing participants’ scores on the Liebowitz Social 
Anxiety Scale (45) at baseline, 1 month after the second medicine 
session, and at the six-month follow-up.

Results indicated that participants in the MDMA-AT group 
experienced significantly greater reductions in social anxiety symptom 
severity compared to the placebo group immediately following 
treatment [d = 1.4, 95% CI (0.07, 2.87)] with an enduring large effect 
at the six-month follow-up assessment [d = 1.1, 95% CI (0.31, 2.52)]. 
In addition, qualitative reports from participants who completed the 
full course of MDMA-AT (n = 7) suggested a range of positive 
interpersonal outcomes including increased confidence in school, 
work, and in relationships with friends, family, and romantic partners, 
initiating of dating for the first time (n = 2), and feeling freer to explore 
and express questions of gender identity (n = 2).

Although autism spectrum disorder appears to confer greater risk 
of developing SAD relative to the general population, clinically 
elevated levels of social anxiety are found only in the minority of 
autistic individuals, signifying that SAD is a problem distinct from 
autism itself despite having some features in common (46). As such, 
results reported by Danforth et al. (43) indicate the need for further 
study of the feasibility and effectiveness of MDMA-AT for the 
treatment of SAD in the absence of autism.

1.3. Possible advantages of MDMA-AT 
compared to treatment as usual for SAD

While data is lacking comparing MDMA-AT to treatment as usual 
(TAU) for social anxiety disorder, research on MDMA-AT in the 
context of PTSD may provide some useful guidance. The two 
FDA-approved pharmacotherapies for PTSD, paroxetine and 
sertraline, are also two of the three FDA-approved pharmacotherapies 
for SAD (along with extended-release venlafaxine). A recent review 
(44) comparing aggregated results from participants in six phase-two 
trials of MDMA-AT for PTSD with sponsor-initiated phase-three 
trials of the current FDA approved pharmacotherapies for PTSD, 
paroxetine and sertraline, registered in the FDA drug database, found 
that MDMA-AT was associated with larger reductions in PTSD 
symptom severity measured via the Clinician-Administered PTSD 
Scale (4th edition; MDMA-AT: d = 0.9) compared to either paroxetine 
(d = 0.45–0.56) or sertraline (d = 0.31–0.37). Participants receiving 
active MDMA-AT compared to active SSRI treatment also reported 
fewer adverse events from baseline to primary endpoints of the trials, 
and lower dropout rates (6.7% for MDMA-AT, 11.7% for paroxetine, 
and 28% for sertraline). Future research will be needed to see if these 
patterns related to treatment efficacy and tolerability replicate in the 
SAD population.

One explanation for potentially enhanced tolerability relative to 
SSRI treatment is the different treatment course and setting involved 
in MDMA-AT. With the administration of MDMA in single doses 
spaced 1 month apart in a controlled setting, adverse drug effects are 
more likely to occur on the day of the medicine session and dissipate 
over the next few days, while daily SSRI may be more likely to result 
in prolonged adverse drug effects due to chronic administration. 
Patient adherence to drug administration and tapering 
recommendations are also less of an issue in MDMA-AT than with 
SSRIs, as doses are not patient-administered. Though research is 
needed to examine whether efficacy outcomes extend to patients with 
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SAD, it is plausible that the safety and tolerability of MDMA-AT for 
PTSD relative to pharmacotherapy would translate.

Regarding psychotherapy for SAD, MDMA-AT may provide an 
effective and viable treatment option for those who do not respond or 
do not prefer existing psychotherapies. Though exposure-based CBT 
is largely effective in reducing social anxiety symptoms, results from 
a meta-analysis analyzing treatment outcome data for CBT for adult 
anxiety disorders found that only 40% of participants in social anxiety 
samples (k = 11) met criteria for remission of the disorder at post-
treatment (17).This suggests that although CBT helped significantly 
reduce social anxiety symptoms in these samples, a majority of 
participants still reported clinically significant distress or impairment 
following therapy, signifying room for greater benefit. Similarly, 
approximately 18% individuals drop out of exposure therapy for SAD 
(18), indicating a sizeable minority of clients do not receive the full 
intended dose of treatment. One possible benefit of MDMA in the 
context of psychotherapy is its potential to create feelings of safety that 
may allow people to approach difficult therapeutic material with more 
ease (29), potentially reducing dropout. If this were the case, 
MDMA-AT may be  a viable alternative to individuals who, for 
whatever reason, feel unable or do not prefer to engage in traditional 
exposure therapy. Research is needed to test these ideas.

1.4. Possible processes of change in 
MDMA-AT for SAD

Though research examining the effectiveness of MDMA-AT for 
various indications has grown rapidly in the last decade, few studies 
have measured therapeutic processes of change that account for the 
MDMA-AT’s effectiveness. As a result, our understanding of how 
MDMA-AT facilitates healing remains poorly understood. To date, 
one randomized controlled trial (RCT) of MDMA-AT for PTSD 
examined trait measures of openness to experience and neuroticism 
to examine whether MDMA-AT may account for enduring shifts in 
these personality traits as they were associated with treatment 
outcomes (47). Results indicated that MDMA-AT for PTSD resulted 
in larger changes in openness to experience, and that those who had 
the greatest increase in openness to experience reported greater 
decreases in PTSD symptoms. Authors argued that MDMA-AT may 
have facilitated an increase in the enduring personality change of the 
tendency to seek out new experiences and openly reflect on life 
experiences, which might have reduced PTSD symptoms.

The advancement of scientific progress in studying MDMA-AT 
depends on examining unique theory-driven processes of change 
hypothesized to occur during treatment. Understanding processes of 
change, and not just efficacy outcomes, can inform clinicians’ and 
researchers’ abilities to tailor the psychotherapy component of the 
intervention, thereby potentially improving clinical outcomes (48). As 
we are not aware of any published studies reporting quantitative data 
on psychological change processes of MDMA-AT for social anxiety 
disorder, we outline several theory-driven processes of change relating 
to MDMA-AT for SAD to advance this aim. The processes outlined in 
this section directly inform the assessments outlined in the trial 
protocol described below.

MDMA has been posited as a potentially potent treatment for 
psychological problems involving social dysfunction, such as social 
anxiety disorder, major depressive disorder, and autism, due to its 

effects on social perception and cognition, as well as on hormones 
implicated in interpersonal bonding such as oxytocin & prolactin (49). 
Though data available from clinical trials are lacking, we  have 
published two comprehensive reviews of correlational and 
experimental data that outline several psychological processes of 
change1 that may operate in MDMA-AT for SAD to facilitate healing 
and improve social functioning (51, 52). Though a detailed review is 
outside the scope of this paper, we briefly review relevant change 
processes to frame how these are measured in this clinical trial.

1.4.1. In-session processes of change
Based on research demonstrating that the effects of MDMA are 

dependent on the social environment in which it is taken (53, 54), 
theoretical analysis of processes of change relevant to MDMA-AT for 
SAD has been divided into processes occurring proximally within the 
medicine session itself (51) and enduring processes that could disrupt 
maintaining factors of SAD over the longer-term (52).2

Regarding processes that may occur in the medicine session itself,3 
Luoma and colleagues (51) put forth three interdependent processes 
of change posited to occur in medicine sessions of MDMA-AT for 
SAD: enhanced memory reconsolidation of core shame memories, a 
strengthened therapeutic relationship between the client and therapist 
that creates a safe context for rapid therapeutic change, and the 
promotion of self-transcendent experiences and emotions that serve 
to disrupt negative, self-referential process and dysfunctional 
interpersonal behaviors (2).

Memory reconsolidation has been asserted as a transdiagnostic 
mechanism of change common to many psychotherapy approaches 
(55) and has been proposed specifically in the context of MDMA-AT 
for PTSD (29). Memory reconsolidation refers to a process of 
neuroplasticity thought to occur when memory is activated and 
initiates a critical period in which the memory trace is susceptible to 
modification with new information prior to being consolidated again 
into long-term memory (55). In the context of SAD, MDMA-AT is 
hypothesized to facilitate memory reconsolidation of core memories 
of shame, ostracism, devaluation, or rejection frequently reported by 
people with SAD (2) that function to maintain the core fear in SAD: 
that the authentic self is flawed and revealing it to others will result in 
rejection. As MDMA frequently elicits experiences of authenticity (21, 
56), medicine sessions are hypothesized to activate the core fear and 
relevant shame memory traces and intensify prediction errors that 
could update the memory trace through facilitating experiences of 

1 Processes of change can be  studied at varying levels, ranging from 

molecular, neurological, to sociological (50). These theoretical analyses 

primarily focus on processes of change occurring at the psychological level 

due to their direct relevance in the development of the psychotherapy 

component of MDMA-AT for SAD.

2 Authors specify that theory-driven processes of change outlined across 

these review papers are likely interdependent, reciprocally reinforcing, and 

occur in potentially simultaneous and variable sequence. They are discussed 

as discrete processes and referred to in a temporal order (e.g., in the dosing 

session vs. long-term) for clarity and should not be interpreted as linear or 

mutually exclusive constructs.

3 Though the review focuses on events in the dosing session, the authors 

note that the content of the preparation and integration sessions are also likely 

to be central in guiding and reinforcing processes that occur in dosing sessions.
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peace, safety, and acceptance rather than shame and rejection (for a 
detailed discussion see (51).

The memory reconsolidation process, as well as other 
therapeutic interventions, may be strengthened by a therapeutic 
relationship between clients and their therapists facilitated by 
MDMA. MDMA is posited to strengthen the therapeutic alliance, 
particularly the therapist-patient bond, by increasing feelings of 
safety and acceptance (57) and reducing clients’ social threat 
sensitivity (56), thereby reducing the need for safety behaviors that 
normally disrupt or prolong the process of creating emotional 
intimacy for people with SAD. Through the lens of inhibitory 
learning theory, 8-h MDMA sessions where clients repeatedly 
behave authentically and are met with safety from the therapists, 
provide a prolonged context for expectancy violations to occur and 
new learning to solidify (58). This may be  augmented as a 
consequence of reduced amygdala activity during MDMA 
administration. Applied research has shown that MDMA acutely 
decreases activity in the amygdala (59), and there is some indication 
that MDMA may decrease reactivity to harsh faces (60) and increase 
responses to happy faces (59). This action is compatible with its 
reported reduction in fear or defensiveness, and is in contrast to the 
stimulation of the amygdala observed in animal models of 
conditioned fear (61, 62). MDMA also promotes playful, affiliative 
feelings toward others (63), increased use of social or relational 
words (64, 65) and may promote prosocial and warm expressions 
from clients toward their therapist thereby triggering greater 
reciprocal expression of affiliative emotions from the therapists 
(66). This reciprocal process could potentiate new, corrective 
interpersonal and emotional learning that could generalize to other 
relationships in the client’s life.

Finally, MDMA-AT may also help address problems related to 
the self that are characteristic of SAD (67–71). Though many 
conceptualizations of self-exist, one common distinction includes 
the separation between the self-as-content [or self-as-object (69); 
or conceptualized self (72); also referred to as “me” and the self- 
as-subject (69), or the observer self (72); also described as “I”]. 
Most models of social anxiety disorder focus on the content of the 
self, with literature indicating that self-related thoughts and 
images among people with SAD are overwhelmingly negative and 
rooted in shame. Research examining the subjective sense of self 
(“I”) in SAD is more limited, with the study of attentional 
processes as the notable exception. Research shows that attentional 
processes of people with SAD tend to be highly self-referential 
and are characterized by increased attention toward threat-related 
social cues (73) and difficulty attending to positive and affiliative 
cues from others (74). Taken together, these processes related to 
self-conceptualization are thought to serve as barriers to socially 
contingent responding that is necessary in forming warm, 
authentic relationships with others. MDMA may help address 
some of these self-related difficulties through fostering 
experiences with self-transcendence. MDMA administration may 
elicit strong self-transcendent positive emotions such as 
compassion, awe, gratitude, inspiration, and love, that have been 
shown to increase perceptions of social connectedness and 
increase prosocial behavior that could potentially decrease the 
rigid, self-critical and self-focused processing normally 
dominating the attention of individuals with SAD (for a detailed 
discussion, see (51).

1.4.2. Enduring processes of change
Randomized controlled trials of MDMA-AT for PTSD and social 

anxiety among Autistic adults have demonstrated maintained 
symptom reduction from two to 6 months following the primary 
outcome assessment (75), suggesting persistent, potentially trait-level 
changes among study participants who received MDMA-AT. Luoma 
and Lear (52) argued that MDMA-AT has strong potential for 
disrupting underlying affective, cognitive, behavioral, and neurological 
structures that maintain social anxiety and outlined four possible 
enduring processes of change that may result in long-term 
improvement in social functioning weeks or months following 
medicine sessions. Specifically, MDMA-AT may (1) reduce social 
anhedonia and enhance social reward sensitivity, (2) reduce 
heightened social threat sensitivity and foster an increased sense of 
safety in social situations, (3) foster acceptance of shame and reduction 
of self-criticism through the generation of self-transcendent emotions, 
and (4) decrease dysfunctional social behaviors, such as submissive 
behavior and expressive suppression, thereby increasing intimacy with 
others and improving social relationships (52).

1.4.2.1. Social anhedonia and social reward
Many people with SAD experience social anhedonia (76), a term 

used to describe the reduction in positive affect in response to social 
situations and infrequent social approach behaviors observed in 
SAD. SAD is characterized by low levels of positive affect and difficulty 
experiencing affiliative emotions in response to social situations 
paired with elevated levels of negative affect in response to social 
rejection and increased sensitivity to social punishment (76–78). 
Taken together, this pattern is thought to bias people with SAD away 
from social approach goals related to seeking connection and toward 
avoidance goals related to reducing social threat (69, 79). Shifting the 
relative balance of approach versus avoidance goals may promote 
recovery from SAD. MDMA-AT may help make social interactions 
more rewarding and less punishing both during and after the 
treatment course and thereby shift the balance of approach versus 
avoidance goals. MDMA has been shown across many studies to affect 
brain systems and hormones related to social bonding and positive 
social reinforcement (49, 81) and may increase motivation to connect 
with others even after the medicine session. Subjectively, ingestion of 
MDMA is associated with people reporting increased feelings of love, 
peace, and safety (81), and a subjective sense of wanting to be with 
others (82). A recent series of studies with mice indicate that the 
effects of MDMA on social behavior likely extend beyond the context 
of acute medicine, and crucially may re-open a critical window for 
social reinforcement among adult mice that otherwise disappears with 
age for more detail see (54). Another series of mouse studies also 
demonstrated that after multiple MDMA administrations, mice 
showed increased social behavior toward unfamiliar mice, with the 
effect being greater when they ingested MDMA in the presence of 
another mouse (83). Considered together, these findings suggest that 
MDMA may enhance motivation to connect with others, increase the 
likelihood that people will find social interactions with strangers’ 
rewarding rather than punishing, and that these effects may extend 
beyond medicine sessions into the person’s social context. It is possible 
that temporary increases in the reinforcement value of social 
interactions could initiate a new pattern of behavior in which 
individuals with SAD seek out previously avoided social situations and 
have more frequent positive social experiences, resulting in a positive 
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chain of events in which affiliative behaviors toward others elicits 
reciprocal affiliative behaviors toward oneself [e.g., (84)], thereby 
altering the ratio of approach- vs. avoidance-focused social goals that 
appear to maintain SAD.

1.4.2.2. Heightened social threat
A heightened tendency to experience social stimuli as threatening 

has been posited to be the central mechanism in the development and 
maintenance of SAD (2). People diagnosed with SAD show heightened 
amygdala activity to stimuli related to social evaluative threat, such as 
negative emotional expressions or critical comments about oneself 
(85–87). By contrast, MDMA administration among healthy 
volunteers is associated with decreased amygdala activity in response 
to social threat (59) and reduced self-reported negative reactions to 
social rejection (88), suggesting promise in its ability to therapeutically 
alter this process in people affected by SAD.

The ability to feel safe around others and respond to social 
interactions in a fluid and contingent manner appears to be mediated 
through the same neuroanatomical system corresponding with a felt 
sense of safety, termed the social engagement or social safety system. 
The social safety system refers to the functioning of the 
parasympathetic nervous system, more centrally the vagus nerve and 
ventral vagal complex, and is thought to be indexed by variation in 
high-frequency heart rate variability [HF-HRV; (89, 90)]. Research 
suggests chronic under activation of the vagal brake in individuals 
with SAD as demonstrated by lower HF-HRV (measured through 
respiratory sinus arrhythmia or RSA) at rest compared to healthy 
controls (91). Though it is unclear whether alterations in vagal 
pathways play a role in the development of SAD or are better 
conceptualized as SAD sequelae, people with social anxiety disorder 
display a rigid response style to social situations that involves the 
inability to inhibit threat-based responses in non-threatening 
situations (65). Thus, improvements in SAD are likely to be dependent 
upon the extent to which people experience a greater sense of safety 
in social encounters.

It has been hypothesized that the increased feelings of love 
and sociability often reported by individuals who have ingested 
MDMA may be  due to increased parasympathetic activity 
secondary to MDMA (88). Preliminary results have failed to find 
support that for this hypothesis, with two studies reporting that 
MDMA is associated with decreased activation of the 
parasympathetic nervous system, and inconsistent findings on the 
relation between subjective effectives and indices of 
parasympathetic activity (92, 93). However, it remains unclear 
how parasympathetic activity may change over time following 
MDMA ingestion, particularly when supplemented with therapy. 
Anecdotal reports of early therapists using MDMA with clients, 
posited that MDMA-AT may potentiate an enduring change in 
social threat perception in SAD by helping people feel safer with 
others and clients often reported greater ease in relating to others 
in both close and more distant relationships for weeks or months 
afterwards (21). MDMA may result in changes in social safety by 
facilitating a greater focus on cues related to affiliation and 
intimacy in social situations as MDMA has been shown to 
promote responding to positive social cues preferentially (60), 
suggesting MDMA-AT could bolster internally experienced safety 
by shifting clients’ focus toward affiliative aspects of social 
experiences (e.g., being accepted and feeling connected).

1.4.2.3. Shame and shame-related coping
Many clinical and etiological models of SAD point to the 

significance of shame in maintaining heightened social threat 
perception in SAD (94). Research shows that negative self-
representations, negative interpretation biases, negative self-imagery, 
and social evaluative thoughts characteristic of shame are observed at 
higher levels among individuals with SAD compared to healthy 
controls [see (2) for a review]. Some clinical models of SAD hold that 
the anxiety experienced by people with SAD is a secondary response 
to the anticipation of exposing the core shameful self to others (71, 
95). In this view, SAD is maintained because individuals with SAD 
develop a range of shame avoidance strategies that function to protect 
them from experiencing rejection, ostracism, and shame that may 
confirm predictions based on shame-based self-referential thinking 
(e.g., “I’m going to look stupid”).

Self-criticism is a key internal shame-avoidance strategy in SAD 
(96, 97) that appears to be applied frequently and inflexibly around 
social interactions (97). This inflexible pattern of self-criticism is 
thought to perpetuate anxiety in social situations by reinforcing 
beliefs of low social rank and inferiority (98) as well as triggering 
defensive arousal associated with a sense of social threat. MDMA-AT 
reduces shame in people with SAD by facilitating experiences of 
compassion or kindness toward the self through neurochemical 
changes, as well as through modeling from the therapist in medicine 
sessions. Regarding the former, two experimental studies with 
ecstasy (presumably containing MDMA in one study and tested to 
confirm MDMA in the other) demonstrated that ecstasy increases 
feelings of self-compassion and reduces self-criticism (99, 100). 
Regarding the relationship with the therapist, MDMA-AT also 
appears to strengthen the bond between therapist and client and 
boost feelings of safety in medicine sessions, potentially laying the 
foundation for replicating these types of safe interactions with others 
following participation in MDMA-AT (101, 102). Furthermore, the 
tendency for MDMA to strengthen emotional responses to positive 
social stimuli (82, 103) is likely to make therapists’ responses of 
compassion and warmth more salient at a visceral level. This may 
potentially enhance a prediction error when the person reveals their 
authentic (and seemingly flawed) self in the therapy session when it 
is met with acceptance and caring rather than the expected rejection 
or ridicule from their therapist. Ultimately, this could enhance 
memory reconsolidation of shameful memories contributing to the 
person’s core sense of shame (51).

1.4.2.4. Dysfunctional social behavior
People with social anxiety frequently rely on interpersonal 

behaviors that function to decrease their anxiety in social scenarios, 
yet simultaneously evoke discomfort in and desires for social 
distance from others (2). These behaviors, often called “safety 
behaviors” are hypothesized to maintain SAD by eliciting responses 
from other people that reinforce the person’s perceptions of social 
inadequacy, deficiency, and low social status [e.g., (104), and 
interfere with developing and maintaining close and secure 
relationships (105, 106) see (2) for a review]. These interpersonal 
responses also lead to subjective feelings of inauthenticity and 
perceptions from others that the person is not being genuine among 
people with SAD (107, 108). Authenticity refers to whether a person 
is behaving in a way that is true to what they really experience (109) 
and has been associated with higher personal (110–112) and 
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interpersonal well-being (113, 114). Several studies suggest that 
reductions in safety behaviors and increases in authentic 
interpersonal expression may play an important role in recovery 
from SAD [e.g., (115, 116)]. People taking MDMA often report 
feeling more authentic (56), while the increased perceptions of 
safety and reduced shame due to MDMA-AT could presumably 
result in a decrease in safety behaviors and improvements in social 
functioning. A qualitative study of people in MDMA-AT for PTSD 
(57) found that 12 out of 19 of the interviewees reported subjective 
improvements in relationships and social skills. Similarly, the novel 
social behavior previously described in Danforth et al.’s (43) study 
among some of the autistic adults who received MDMA, such as the 
initiation of dating and authentic exploration of gender identity, 
suggest notable shifts in social behavior as a consequence of 
MDMA-AT.

2. Study protocol: social anxiety 
MDMA-assisted therapy investigation

2.1. Overview

Below, we  describe the study protocol of the Social Anxiety 
MDMA-Assisted Therapy Investigation (SAMATI; clinicaltrials.gov/
show/NCT05138068), an investigator-initiated phase two, open-label, 
delayed treatment randomized controlled trial examining MDMA-AT 
for SAD. We chose this design to maximize our ability to obtain more 
data on MDMA-AT at lower cost than a placebo-controlled design. To 
our knowledge, this is the first proposed pilot trial of MDMA-AT for 
SAD as an indication outside the context of autism. The study aims to 
obtain an estimate of effect size for MDMA-AT for SAD on measures 
of social anxiety, functional outcomes, and potential therapeutic 
processes of change, as well as evaluate safety and feasibility. By 
evaluating the effectiveness and acceptability of the intervention 
among a small group of participants, we hope results from this study 
can inform the methods utilized and hypotheses studied in larger-
scale RCTs, thereby improving the resource efficiency and replicability 
of future studies. To that end, a secondary aim is to develop a theory-
driven manual for MDMA-AT for SAD that can be used in future 
clinical and research designs.

2.2. Methods and analysis

2.2.1. Recruitment and selection
Twenty participants with a DSM-5 diagnosis of SAD will 

be recruited for enrollment over a two-year period. Participants may 
be recruited via online and print advertising, social media campaigns, 
public awareness campaigns, flyers, and communication with local 
health care providers and centers. In the initial phase of recruitment, 
communication with local health care systems was focused on 
providers or organizations that represent or have contact with 
historically oppressed or marginalized populations to provide 
opportunities for enrollment by those more likely to be excluded from 
clinical trial research traditionally. People in these communities are 
also at elevated risk for internalizing negative self-referential beliefs 
characteristic of SAD as a consequence of experiencing stigmatization, 

prejudice, and discrimination due to structural racism and unjust 
dominant cultural systems (117).

Completion is defined as undergoing the final assessment visit 
during which the primary outcome is measured. Publicly available 
inclusion and exclusion criteria4 for the study can be found in Table 1.

2.2.2. Screening and consent
The screening process is divided into two stages: pre-screening 

and screening. The pre-screening stage features a variety of 
assessments and meetings with study team members, including 
multiple online surveys, phone calls, and video calls. If a participant 
meets eligibility criteria during these initial pre-screening steps, they 
are invited to an informed consent meeting to discuss the study in 
more detail and answer any remaining questions they may have before 
confirming their interest in proceeding to the next, more formal stage 
of the screening process.

The screening stage involves online surveys, structured clinical 
interviews with an independent assessor, a review of individual’s medical 
records, an examination by a study physician, and the completion of drug, 
pregnancy, electrocardiogram, and other laboratory tests. If an individual 
meets eligibility throughout both the prescreening and screening stages, 
the study team reviews all information gathered throughout the screening 
process to re-confirm enrollment eligibility before inviting the individual 
to an enrollment meeting. In this enrollment meeting, the person is 
formally offered the opportunity to confirm their interest in and 
availability to continue to the preparation period.

2.2.3. Overview of study visits
The timeline of study visits can be  found Figure  1. Following 

confirmation of enrollment eligibility, participants are randomized to 
either the immediate (n = 10) or delayed (n = 10) treatment condition, 
and medication tapering is initiated if applicable. Those assigned to 
the delayed condition engage in monthly phone check-ins with the 
study team before beginning study procedures after a 16-week delay. 
For both conditions, the screening and enrollment process is followed 
by a baseline assessment, preparation period, treatment period, 
follow-up period, and study termination. In total, the active treatment 
component includes three preparation sessions, two medicine 
sessions, and six integration sessions.

2.2.3.1. Assessment visits
Participants complete a series of remote and in-person assessment 

visits once they are enrolled. The baseline and primary outcome 
assessments are largely similar. Participants attend a meeting in person 
in which they complete surveys and participate in a behavioral task 
where heart rate variability is assessed. They also complete a remote 
meeting in which they participate in a clinical interview battery that 
includes measures of social anxiety symptom severity, functional 
impairment, and safety. Social anxiety symptom severity is also 
assessed following the second preparation session and at the 6-month 
follow-up visit.

4 Some inclusion criteria are not yet publicly available to protect the integrity 

of the recruitment process. Full inclusion and exclusion criteria will be reported 

with results when recruitment is complete.
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2.2.3.2. MDMA-AT visits
The general structure of the intervention is adapted from the 

MDMA-AT for PTSD treatment protocol developed by MAPS (118). 
Each participant is paired with a team of two therapists. The 
preparation phase of therapy consists of three 90-min, non-drug 
preparation sessions, some of which may be conducted remotely via 
telehealth. The aim of these sessions is to build therapeutic alliance(s), 
educate participants about social anxiety disorder and MDMA, obtain 
background information related to the participant’s social anxiety, 
train participants in relevant skills to use during medicine sessions, 
address any questions or concerns participants may have, and promote 
a positive set and setting for the medicine sessions.

Medicine sessions occur in-person and last about 8 h. Prior to 
drug administration, participants acclimate to the study 
environment, have additional drug and pregnancy urine testing, 
complete assessments, and have their vitals taken. In the first 
medicine session, the initial dose of MDMA is 80 mg. In the second 
medicine session, the initial dose of MDMA is increased to 120 mg 
unless contraindicated. In both medicine sessions, the participant 
is administered a supplemental dose of MDMA 40 mg about 1.5 to 
2 h after the initial dose is given unless contraindicated. After each 
medicine session, the participant returns to the study site the 
following morning to have their first of three integration sessions. 
Integration sessions are 90-min non-drug psychotherapy sessions 

TABLE 1 Inclusion and exclusion criteria.

Inclusion criteria

Between 18 and 65 years old

Fluent in speaking and reading English

Able to swallow pills

Agree to have study visits recorded, including Experimental Sessions, assessments, and non-drug psychotherapy sessions

Provide a contact (relative, spouse, close friend or other support person) who is willing and able to be reached by investigators in the event of a participant becoming suicidal 

or unreachable

Agree to inform investigators within 48 h of any medical conditions and procedures

If able to become pregnant, must have a negative pregnancy test at study entry and prior to each Experimental Session, and must agree to use adequate birth control through 

10 days after last Experimental Session

Agree to necessary lifestyle modifications

Able to identify support person who can stay with participant overnight after Experimental Sessions

Has a suitable home environment to allow completion of all study procedures, including sufficient privacy and access to computer or mobile device with internet access

At Screening, meet DSM-5 criteria for current Social Anxiety Disorder, generalized subtype

At Screening, may have well-controlled hypertension that has been successfully treated with anti-hypertensive medicines, if they pass additional screening to rule out 

underlying cardiovascular disease

At Screening, may have asymptomatic hepatitis C (HCV) that has previously undergone evaluation and treatment as needed

At Enrollment confirmation for those in delayed treatment group, continue to meet criteria for Social Anxiety Disorder, generalized subtype

Enrollment is allowed with glaucoma only with the approval of their ophthalmologist

Exclusion criteria

Are not able to give adequate informed consent

Are currently engaged in compensation litigation whereby financial gain would be achieved from prolonged symptoms of Social Anxiety Disorder or any other psychiatric 

disorder

Are likely, in the investigator’s opinion and via observation during the Preparatory Period, to lack social support or lack a stable living situation or supportive family/network

Have any current problem which, in the opinion of the investigator or study physician, might interfere with participation

Would present a serious risk to others as assessed by investigator, study physician, or study team

Require certain excluded medications

Have evidence or history of significant (controlled or uncontrolled) hematological, endocrine, cerebrovascular, cardiovascular, coronary, pulmonary, renal, gastrointestinal, 

immunocompromising, or neurological disease, including seizure disorder, or any other medical disorder judged by the investigator to significantly increase the risk of 

MDMA administration (participants with hypothyroidism who are on adequate and stable thyroid replacement will not be excluded)

Have uncontrolled hypertension using the standard criteria of the American Heart Association (values of 140/90 millimeters of Mercury [mmHg] or higher assessed on three 

separate occasions)

Have a marked baseline prolongation of QT/QTc interval

Have a history of additional risk factors for Torsade de pointes (e.g., heart failure, hypokalemia, family history of Long QT Syndrome)

Require use of concomitant medications that prolong the QT/QTc interval during Experimental Sessions

Have symptomatic liver disease

Have history of hyponatremia or hyperthermia

Weigh less than 48 kilograms (kg)

Are pregnant, nursing, or are able to become pregnant and are not practicing an effective means of birth control

Some eligibility criteria have been omitted to protect the integrity of the recruitment process. Full exclusion/inclusion criteria will be reported with results when recruitment is complete.
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that serve to assist the participant with processing their experience 
during the medicine session and other therapeutic tasks such as 
implementing behavioral change. The second integration session 
occurs within 2 weeks of the first, and the third integration session 
takes place within three to 5 weeks. The second medicine session 
is scheduled to take place about a month after the first medicine 
session and is followed by three more integration sessions. The 
primary endpoint assessment occurs 2 weeks after the last 
integration session and involves questionnaires and in-person 
tasks as well as the development of an exit plan. Lastly, the 
participant is offered the option to take part in a 24-month 
follow-up post-study.

2.2.4. Safety monitoring and support person 
involvement

Maintaining and monitoring safety is a primary objective 
throughout the study. Safety monitoring includes frequent 
assessments of participant suicidality and self-harm, measuring 
heart rate, blood pressure, and blood oxygenation during medicine 
sessions, 24-h on-call availability of study team physicians and 
therapists, the option of overnight stays if necessary, careful adverse 
event (AE) monitoring, medical screening, and proper drug storage 
and management procedures. Monitoring of AEs begins 
immediately following enrollment and continues throughout the 
duration of the study.

Additionally, each participant is asked to identify a support person 
who can provide transportation and stay with the participant 
overnight following medicine sessions. The therapy team meets with 
the participant and their support person during the preparation phase 
in order to assess suitability of the support person and provide basic 
information about MDMA-AT. The support person is informed that 
their role is to support the participant’s basic needs and safety by 
preparing the participant’s food, refraining from drugs or alcohol, 
being emotionally and physically present, and avoiding taking on a 
therapeutic role.

At the end of the medicine sessions, the study team and participant 
collaboratively decide whether it is in the participant’s best interest to 
leave the study site with their support person or if it would be best for 
the participant to remain at the study site overnight with a night 
attendant. Assessment of suicidality and self-harm as well as 
measurement of vitals toward the end of the session helps to inform 
this decision. If there is a medical or psychiatric emergency, the study 
team will evaluate whether the participant should be referred to the 
nearest emergency room.

2.2.5. Therapist training and supervision
All study therapists received a certificate of completion from the 

MAPS MDMA Therapy Training Program. This training provides 
instruction for conducting MDMA-AT for PTSD and totals over 100 h 
including attending retreats, presentations, discussion groups, as well 
as completing coursework and assignments. Supervision, including 
review of video recordings of sessions, will be ongoing throughout the 
study, some of which will be provided by a MAPS-approved supervisor.

2.2.6. Manual development
The therapist manual to guide preparation, medicine, and 

integration sessions is currently being developed by the study 
therapists and principal investigator. The therapist manual is informed 
by the MAPS MDMA-AT for PTSD treatment manual but includes 
significant modifications. First, the current treatment manual focuses 
on social anxiety disorder as the indication rather than PTSD. Second, 
the current treatment manual is more heavily rooted in evidence-
based psychotherapy methods including Acceptance and 
Commitment Therapy [ACT; (119) and Emotion-Focused Therapy 
(68)], rather than the more eclectic approach used in the MAPS PTSD 
trials. It also incorporates elements based on the hypothesized 
processes of change outlined earlier. Additionally, the treatment 
manual is more explicit in addressing diversity in identities of 
participants and how to deliver culturally appropriate care. Guidelines 
for the ethical and appropriate use of therapeutic touch are outlined, 

FIGURE 1

Overview of study timeline. Active treatment sessions (prep, medicine, and integration sessions) begin within 12 days of enrollment confirmation for 
immediate treatment condition and 16 weeks later for the delayed treatment condition Prep sessions and the first medicine session occur 
approximately 1-week apart. Integration sessions begin the morning after each medicine session and occur approximately week apart. The primary 
outcome occurs approximately 2 weeks after the final integration session.
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as well as guidelines for obtaining informed consent around touch. 
Modifications to the treatment manual are expected to occur as a 
result of supervision, video review, ongoing reflection, and feedback 
so as to have a more well developed, comprehensive treatment manual 
by the time the study is completed so it can be tested in future trials.

2.2.7. Study measures

2.2.7.1. Primary outcome

2.2.7.1.1. Liebowitz social anxiety scale
The primary outcome measure for the study is the clinician-

administered Liebowitz Social Anxiety Scale [LSAS; (120)]. The LSAS 
is a 24-item, semi-structured interview assessing social anxiety 
disorder symptoms that has been widely used in clinical studies, 
including in previous research on the use of MDMA-AT for social 
anxiety in autistic adults (43). The LSAS has been shown to have good 
internal consistency (score inter-correlations ranging from 0.81 to 
0.96), reliability, convergent validity, and sensitivity to treatment (120).

2.2.7.1.2. Blinding and minimization of bias
To minimize bias in measuring effect, the LSAS will 

be  administered by independent raters (IR) via live video 
interviews. The IRs are blinded to full study design, visit number, 
and any data from the treating therapy team after baseline. IR visits 
are assigned based on a combination of availability and attempts to 
maximize blinding by minimizing the number of assessments by 
the same IR.

2.2.7.2. Secondary outcomes
The Sheehan Disability Scale [SDS; (121)] is used to assess degree 

of impairment in domains of work/school, social life, and home life. 
The Internalized Shame Scale [ISS; (122)] is used to assess changes in 
shame as a result of the intervention. The Acceptance of Shame and 
Embarrassment Scale [ASES; (123)] is used to measure changes in 
shame-regulation, specifically participants’ acceptance and 
experiential avoidance of shame and embarrassment. Changes in 
perceptions of belonging as a result of treatment are examined using 
the Thwarted Belongingness subscale from the Interpersonal Needs 
Questionnaire [INQ; (124)]. The Hidden Self Scale [HSS; (125)] is a 
4-item subscale of the Core Extrusion Schema–Revised that is used to 
measure changes in self-concealment as a result of the intervention. 
Finally, the Self-Compassion Scale-Short Form [SCS-SF; (126)] will 
be used to investigate shifts in self-compassion.

2.2.7.3. Behavioral and other exploratory outcomes

2.2.7.3.1. Behavioral task
Research indicates that conversations involving greater self-

disclosure are associated with increased displays of dysfunctional 
social behavior compared to conversations requiring less self-
disclosure in SAD samples (127). Therefore, to assess social anxiety, 
participants will engage in a brief closeness-generating experimental 
task with a stranger [Fast Friends task; (128)] at baseline and primary 
outcome assessment points. Participants’ heart rate will be assessed 
during the task to examine changes in high-frequency heart rate 
variability (HF-HRV). HF-HRV is a measure of peripheral 
parasympathetic nervous system activity that has been shown to 

be associated with a wide range of positive health care and social 
outcomes (129, 130).

2.2.7.3.2. Memory interview
A modified version of the Waterloo Images and Memories 

Interview [WIMI; (131)] is being used to assess changes in 
SAD-related autobiographical memories. The WIMI has primarily 
been used in studies of memory rescripting interventions for social 
anxiety disorder, which utilize imagery to attempt to change the 
structure and function of autobiographical memories believed to 
be central in maintaining negative imagery typical of social anxiety 
disorder (132).

2.2.7.3.3. Daily diary assessments
Participants will complete brief daily diary surveys for the 7 days 

preceding and the 7 days following each medicine session to examine 
acute changes in process variables posited to be affected by MDMA 
administration. Participants complete one 5-min survey each evening. 
Daily diary items were piloted in a previous study conducted by the 
lab on Amazon’s Mechanical Turk (preregistered atosf.io/s6bwg/).

2.2.7.3.4. Reaction to touch measure
Touch between therapist and client commonly occurs in 

MDMA-AT and has been discussed as an important element of 
therapeutic benefit (118). Applied research has shown that MDMA 
enhances people’s perceptions of the pleasantness of social touch 
relative to other psychoactive stimulants, and this has been posited as 
one means through which MDMA may positively bias social 
interactions [e.g., (122)]. Examining reactions to social touch is also 
particularly relevant in the context of SAD. People with elevated social 
anxiety have been reported to experience greater avoidance of social 
touch and increases in anxiety, self-consciousness and embarrassment, 
and avoidance in response to touch compared to their less anxious 
counterparts (133, 134).

In addition, the use of touch is controversial and there is little data 
on how the use of touch in psychotherapy is related to treatment 
outcomes or experienced by clients. Since there are currently no 
established measures to gather data on reactions to physical touch in 
therapy and to better understand its role in MDMA-AT, an 18-item 
measure was created by the study team to assess participant’s perceived 
benefits, feelings of safety, control, and discomfort with touch during 
medicine sessions (measure and associated publications available at 
osf.io/qm7bk). This measure will be administered the day after each 
medicine session.

2.2.7.3.5. Post-medicine session interview
Participants will complete a semi-structured, qualitative interview 

after each medicine session to gather information about their 
experience. The interview will focus on gathering information about 
challenging, beneficial, and interfering or iatrogenic experiences.

2.2.8. General analysis strategy

2.2.8.1. Sample size estimation
Power analysis for this trial was based on the previously published 

trial of MDMA-assisted therapy for SAD in autistic adults (43). 
Danforth and colleagues (43) found a between-group placebo-
subtracted effect at the primary outcome point of d = 1.4. Based on 
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this effect, a sample of 20 participants is consistent with power of 0.88 
to detect a statistically significant between-group difference at the 
primary endpoint in this study. It is possible the use of a delayed 
treatment control in this study rather than a placebo control may yield 
larger between-group effect size compared to the previous trial.

2.2.8.2. Efficacy and process outcomes
Assessment time-points were chosen to prioritize measurement 

of the acute effects of the intervention (over the 12-week duration of 
the trial) and enduring changes in SAD symptoms attributable to the 
intervention. For the primary study outcome, social anxiety symptom 
severity assessed via the LSAS, treatment effects will be established 
using intent-to-treat (ITT) analyzes comparing mean LSAS scores at 
the primary outcome point in the immediate treatment condition 
(n =  10) and the 16-week re-assessment in the delayed treatment 
condition (n = 10). A participant is considered eligible for the ITT 
analyzes if they have completed at least one medicine session and at 
least one LSAS beyond the baseline assessment. Secondary analyzes 
using the LSAS will include means-based comparisons from baseline 
LSAS assessment to primary outcome, and baseline to 6-month follow 
up across all participants (N = 20) after participants in the delayed 
treatment group have received the MDMA-AT intervention. Analyzes 
assessing functioning via the SDS will be  conducted using the 
same methods.

Treatment effects for all other secondary psychological processes 
will be assessed for the entire sample (N = 20) using a series of paired 
samples t-tests by comparing scores at baseline, primary outcome, and 
6-month follow-up where relevant to assess immediate and sustained 
changes following the intervention. Pearson correlations between 
changes in LSAS scores from baseline to primary outcome and 
changes in secondary psychological process variables will be calculated 
to examine their relevance as putative therapeutic processes of change. 
Finally, descriptive statistics for all primary and secondary outcome 
variables will be reported at each time point.

2.2.8.3. Feasibility and safety outcomes
Recruitment and retention rates will be  reported as main 

indicators of feasibility. A consort diagram will be used to present 
participant retention at each phase. The rate and pattern of missing 
data in baseline and outcome measures will also be reported. Safety 
analyzes will present safety data including exposure to MDMA, 
adverse events (AEs), concomitant medications, suicidal ideation and 
behavior, and vital signs overall and by group.

2.2.9. Ethics and dissemination
This is an investigator-initiated and sponsored trial performed in 

collaboration with the Multidisciplinary Association for Psychedelic 
Sciences (MAPS) and the Oregon Research Institute Community and 
Evaluation Services (ORI CES). Study procedures have been reviewed 
and approved by the WCG Institutional Review Board, United States 
Food and Drug Administration, and MAPS. All participants in this 
study will provide their voluntary, written informed consent to 
participate. The study site, Portland Psychotherapy Clinic, Research, 
and Training Center, was audited and found in compliance with the 
United States Drug Enforcement Agency standards. All study staff 
have undergone Good Clinical Practice (GCP) training.

The results of this study will be published in academic journals 
and presented in academic and public domains, including at scientific 

conferences and in the media. Patient confidentiality will 
be maintained in all dissemination efforts.

3. Discussion

In this paper we have outlined the protocol for the first known 
pilot trial assessing MDMA-AT for social anxiety disorder. Beyond 
examining the safety and feasibility of MDMA-AT for SAD, we wish 
to highlight the examination of potential processes of change of 
MDMA-AT for SAD as a unique strength of this study design. 
We  encourage future researchers to go beyond primary efficacy 
outcomes and integrate measurements of change processes into future 
research designs of MDMA-AT. This is crucial in advancing our 
scientific understanding of how these medicines operate across 
individuals of varying backgrounds so that we can better adapt the 
psychotherapy components of these interventions to maximize 
effectiveness. We hope the knowledge gained from this study and the 
novel design aspects incorporated will provide a framework for more 
efficient, nuanced, and efficacious randomized controlled trials in 
the future.

Ethics statement

Study procedures have been reviewed and approved by the 
WCG Institutional Review Board, United  States Food and  
Drug Administration, and MAPS. All participants in this study 
will provide their voluntary, written informed consent to  
participate.

Author contributions

ML: writing original draft, writing review and editing, project 
administration, conceptualization, methodology, and supervision. SS: 
writing original draft, writing review and editing, project 
administration, and methodology. BP: conceptualization, resources, 
writing original draft, and writing review and editing. CS: 
conceptualization, methodology, writing review and editing, and 
supervision. JL: conceptualization, methodology, investigation, 
resources, writing review and editing, supervision, project 
administration, and funding acquisition. All authors contributed to 
the article and approved the submitted version.

Acknowledgments

The authors wish to express gratitude and appreciation to: 
Jenna LeJeune, PhD and Kyong Yi, LCSW of Portland 
Psychotherapy Clinic, Research, and Training Center for their 
contributions to developing the intervention manual and 
treatment approach; Ben Shahar, PhD of the Hebrew University 
of Jerusalem, Joanna Arch, PhD of University of Colorado at 
Boulder, Sunjeev Kamboj, PhD of University College London, 
and Luke Allen, PhD of University of Nevada, Las Vegas for their 
contributions to study design and conceptualization and 
consultation on the incorporation or development of study tasks 

https://doi.org/10.3389/fpsyt.2023.1083354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Lear et al. 10.3389/fpsyt.2023.1083354

Frontiers in Psychiatry 12 frontiersin.org

and measures; MAPS for their ongoing consultation and support 
in the development and initiation of the trial protocol; ORI-CES 
for their provision of ongoing organizational and data curation 
support; and Angelica Spata of Portland Psychotherapy Clinic, 
Research, and Training Center for her help in editing the 
manuscript and preparing it for publication.

Funding

This research is currently funded by revenue generated 
internally by the social enterprise model of Portland 
Psychotherapy Clinic, Research, and Training Center that serves 
to fund scientific research. 

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1. Kessler RC, Petukhova M, Sampson NA, Zaslavsky AM, Wittchen HU. Twelve-

month and lifetime prevalence and lifetime morbid risk of anxiety and mood 
disorders in the United States: anxiety and mood disorders in the United States. Int 
J Methods Psychiatr Res. (2012) 21:169–84. doi: 10.1002/mpr.1359

 2. Wong QJJ, Rapee RM. The aetiology and maintenance of social anxiety 
disorder: a synthesis of complimentary theoretical models and formulation of a new 
integrated model. J Affect Disord. (2016) 203:84–100. doi: 10.1016/j.jad.2016.05.069

 3. Adams GC, Balbuena L, Meng X, Asmundson GJG. When social anxiety and 
depression go together: a population study of comorbidity and associated 
consequences. J Affect Disord. (2016) 206:48–54. doi: 10.1016/j.jad.2016.07.031

 4. Magee WJ, Eaton WW, Wittchen HU, McGonagle KA, Kessler RC. Agoraphobia, 
simple phobia, and social phobia in the national comorbidity survey. Arch Gen 
Psychiatry. (1996) 53:159–68. doi: 10.1001/archpsyc.1996.01830020077009

 5. Cougle JR, Keough ME, Riccardi CJ, Sachs-Ericsson N. Anxiety disorders and 
suicidality in the national comorbidity survey-replication. J Psychiatr Res. (2009) 
43:825–9. doi: 10.1016/j.jpsychires.2008.12.004

 6. De La Vega D, Giner L, Courtet P. Suicidality in subjects with anxiety or 
obsessive-compulsive and related disorders: recent advances. Curr Psychiatry Rep. 
(2018) 20:26. doi: 10.1007/s11920-018-0885-z

 7. Bruffaerts R, Harris MG, Kazdin AE, Vigo DV, Sampson NA, Chiu WT, et al. 
Perceived helpfulness of treatment for social anxiety disorder: findings from the 
WHO world mental health surveys. Soc Psychiatry Psychiatr Epidemiol. (2022) 
9:2079–95. doi: 10.1007/s00127-022-02249-3

 8. Patel A, Knapp M, Henderson J, Baldwin D. The economic consequences of 
social phobiaq. J Affect Disord. (2002) 13:221–33. doi: 10.1016/
s0165-0327(00)00323-2

 9. APA. Diagnostic and statistical manual of mental disorders. DSM-5. Washington, 
DC: American psychiatric association (2013).

 10. Stuhldreher N, Leibing E, Leichsenring F, Beutel ME, Herpertz S, Hoyer J, et al. 
The costs of social anxiety disorder: the role of symptom severity and comorbidities. 
J Affect Disord. (2014) 165:87–94. doi: 10.1016/j.jad.2014.04.039

 11. Morris EP, Stewart SH, Ham LS. The relationship between social anxiety 
disorder and alcohol use disorders: a critical review. Clin Psychol Rev. (2005) 
25:734–60. doi: 10.1016/j.cpr.2005.05.004

 12. Loerinc AG, Meuret AE, Twohig MP, Rosenfield D, Bluett EJ, Craske MG. 
Response rates for CBT for anxiety disorders: need for standardized criteria. Clin 
Psychol Rev. (2015) 42:72–82. doi: 10.1016/j.cpr.2015.08.004

 13. Mayo-Wilson E, Dias S, Mavranezouli I, Kew K, Clark DM, Ades AE, et al. 
Psychological and pharmacological interventions for social anxiety disorder in 
adults: a systematic review and network meta-analysis. Lancet Psychiatry. (2014) 
1:368–76. doi: 10.1016/S2215-0366(14)70329-3

 14. Powers MB, Sigmarsson SR, Emmelkamp PMG. A meta–analytic review of 
psychological treatments for social anxiety disorder. Int J Cogn Ther. (2008) 
1:94–113. doi: 10.1521/ijct.2008.1.2.94

 15. Barkowski S, Schwartze D, Strauss B, Burlingame GM, Barth J, Rosendahl J. 
Efficacy of group psychotherapy for social anxiety disorder: a meta-analysis of 
randomized-controlled trials. J Anxiety Disord. (2016) 39:44–64. doi: 10.1016/j.
janxdis.2016.02.005

 16. van Dis EAM, van Veen SC, Hagenaars MA, Batelaan NM, Bockting CLH, van 
den Heuvel RM, et al. Long-term outcomes of cognitive behavioral therapy for 
anxiety-related disorders: a systematic review and Meta-analysis. JAMA Psychiat. 
(2020) 77:265. doi: 10.1001/jamapsychiatry.2019.3986

 17. Springer KS, Levy HC, Tolin DF. Remission in CBT for adult anxiety disorders: a 
meta-analysis. Clin Psychol Rev. (2018) 61:1–8. doi: 10.1016/j.cpr.2018.03.002

 18. McEvoy PM, Nathan P, Rapee RM, Campbell BNC. Cognitive behavioural group 
therapy for social phobia: evidence of transportability to community clinics. Behav Res 
Ther. (2012) 50:258–65. doi: 10.1016/j.brat.2012.01.009

 19. Huhn M, Tardy M, Spineli LM, Kissling W, Förstl H, Pitschel-Walz G, et al. Efficacy 
of pharmacotherapy and psychotherapy for adult psychiatric disorders: a systematic 
overview of Meta-analyses. JAMA Psychiat. (2014) 71:706. doi: 10.1001/
jamapsychiatry.2014.112

 20. Williams T, Hattingh CJ, Kariuki CM, Tromp SA, Van Balkom AJ, Ipser JC, et al. 
Pharmacotherapy for social anxiety disorder (SAnD). Cochrane common mental 
disorders group, editor. Cochrane Database Syst Rev. (2017) 2019:CD001206. doi: 
10.1002/14651858.CD001206.pub3

 21. Passie T. The early use of MDMA (‘ecstasy’) in psychotherapy (1977–1985). Drug 
Sci Policy Law. (2018) 4:205032451876744. doi: 10.1177/2050324518767442

 22. Greer GR, Tolbert R. A method of conducting therapeutic sessions with MDMA. 
J Psychoactive Drugs. (1998) 30:371–9. doi: 10.1080/02791072.1998.10399713

 23. Nutt DJ, King LA, Nichols DE. Effects of schedule I drug laws on neuroscience 
research and treatment innovation. Nat Rev Neurosci. (2013) 14:577–85. doi: 10.1038/
nrn3530

 24. Camí J, Farré M, Mas M, Roset PN, Poudevida S, Mas A, et al. Human 
pharmacology of 3,4-Methylenedioxymeth-amphetamine (“ecstasy”): psychomotor 
performance and subjective effects. J Clin Psychopharmacol. (2000) 20:455–66. doi: 
10.1097/00004714-200008000-00010

 25. Harris DS, Baggott M, Mendelson JH, Mendelson JE, Jones RT. Subjective and 
hormonal effects of 3,4-methylenedioxymethamphetamine (MDMA) in humans. 
Psychopharmacology. (2002) 162:396–405. doi: 10.1007/s00213-002-1131-1

 26. Vollenweider FX, Gamma A, Liechti M, Huber T. Psychological and cardiovascular 
effects and short-term sequelae of MDMA (“ecstasy”) in MDMA-Naïve healthy 
volunteers. Neuropsychopharmacology. (1998) 19:241–51. doi: 10.1038/sj.npp.1395197

 27. 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) 
237:2485–97. doi: 10.1007/s00213-020-05548-2

 28. Mitchell JM, Bogenschutz M, Lilienstein A, Harrison C, Kleiman S, Parker-
guilbert K, et al. Phase 3 MDMA-assisted therapy for severe PTSD: a randomized, 
double-blind, placebo-controlled phase 3 study. Nat Med. (2021) 27:1025–33. doi: 
10.1038/s41591-021-01336-3

 29. Feduccia AA, Mithoefer MC. MDMA-assisted psychotherapy for PTSD: are 
memory reconsolidation and fear extinction underlying mechanisms? Prog Neuro-
Psychopharmacol Biol Psychiatry. (2018) 84:221–8. doi: 10.1016/j.pnpbp.2018.03.003

 30. Liechti ME, Vollenweider FX. Which neuroreceptors mediate the subjective effects 
of MDMA in humans? A summary of mechanistic studies. Hum Psychopharmacol. 
(2001) 16:589–98. doi: 10.1002/hup.348

 31. Emanuele E, Arra M, Pesenti S. Vasopressin and oxytocin as neurohormonal 
mediators of MDMA (ecstasy) sociosexual behavioural effects. Med Hypotheses. (2006) 
67:1250–1. doi: 10.1016/j.mehy.2006.05.021

 32. Mas M, Farré M, De la Torre R, Roset PN, Jordi SJO, Camí J. Cardiovascular and 
neuroendocrine effects and pharmacokinetics of 3,4-Methylenedioxymethamphetamine 
in humans. J Pharmacol Exp Ther. (1999) 290:136–45.

 33. Passie T, Hartmann U, Schneider U, Emrich HM, Krüger THC. Ecstasy (MDMA) 
mimics the post-orgasmic state: impairment of sexual drive and function during acute 

https://doi.org/10.3389/fpsyt.2023.1083354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1002/mpr.1359
https://doi.org/10.1016/j.jad.2016.05.069
https://doi.org/10.1016/j.jad.2016.07.031
https://doi.org/10.1001/archpsyc.1996.01830020077009
https://doi.org/10.1016/j.jpsychires.2008.12.004
https://doi.org/10.1007/s11920-018-0885-z
https://doi.org/10.1007/s00127-022-02249-3
https://doi.org/10.1016/s0165-0327(00)00323-2
https://doi.org/10.1016/s0165-0327(00)00323-2
https://doi.org/10.1016/j.jad.2014.04.039
https://doi.org/10.1016/j.cpr.2005.05.004
https://doi.org/10.1016/j.cpr.2015.08.004
https://doi.org/10.1016/S2215-0366(14)70329-3
https://doi.org/10.1521/ijct.2008.1.2.94
https://doi.org/10.1016/j.janxdis.2016.02.005
https://doi.org/10.1016/j.janxdis.2016.02.005
https://doi.org/10.1001/jamapsychiatry.2019.3986
https://doi.org/10.1016/j.cpr.2018.03.002
https://doi.org/10.1016/j.brat.2012.01.009
https://doi.org/10.1001/jamapsychiatry.2014.112
https://doi.org/10.1001/jamapsychiatry.2014.112
https://doi.org/10.1002/14651858.CD001206.pub3
https://doi.org/10.1177/2050324518767442
https://doi.org/10.1080/02791072.1998.10399713
https://doi.org/10.1038/nrn3530
https://doi.org/10.1038/nrn3530
https://doi.org/10.1097/00004714-200008000-00010
https://doi.org/10.1007/s00213-002-1131-1
https://doi.org/10.1038/sj.npp.1395197
https://doi.org/10.1007/s00213-020-05548-2
https://doi.org/10.1038/s41591-021-01336-3
https://doi.org/10.1016/j.pnpbp.2018.03.003
https://doi.org/10.1002/hup.348
https://doi.org/10.1016/j.mehy.2006.05.021


Lear et al. 10.3389/fpsyt.2023.1083354

Frontiers in Psychiatry 13 frontiersin.org

MDMA-effects may be due to increased prolactin secretion. Med Hypotheses. (2005) 
64:899–903. doi: 10.1016/j.mehy.2004.11.044

 34. Multidisciplinary Association for Psychedelic Studies, Investigator’s brochure. 
(2022). Available at: https://maps.org/wp-content/uploads/2022/03/MDMA-IB-14th-
Edition-FINAL-18MAR2022.pdf.

 35. Kalant H. The pharmacology and toxicology of “ecstasy” (MDMA) and related 
drugs. CMAJ. (2001) 165:917–28.

 36. Saleemi S, Pennybaker SJ, Wooldridge M, Johnson MW. Who is ‘Molly’? MDMA 
adulterants by product name and the impact of harm-reduction services at raves. J 
Psychopharmacol (Oxf). (2017) 31:1056–60. doi: 10.1177/0269881117715596

 37. Droogmans S, Cosyns B, D’haenen H, Creeten E, Weytjens C, Franken PR, et al. 
Possible association between 3,4-Methylenedioxymethamphetamine abuse and Valvular 
heart disease. Am J Cardiol. (2007) 100:1442–5. doi: 10.1016/j.amjcard.2007.06.045

 38. Fortier JH, Pizzarotti B, Shaw RE, Levy RJ, Ferrari G, Grau J. Drug-associated 
valvular heart diseases and serotonin-related pathways: a meta-analysis. Heart. 
(2019):314403. doi: 10.1136/heartjnl-2018-314403

 39. Montastruc F, Montastruc G, Vigreux P, Bruneval P, Guilbeau-Frugier C, Cron C, 
et al. Valvular heart disease in a patient taking 3,4-methylenedioxymethamphetamine 
(MDMA, ‘ecstasy’): letter to the editors. Br J Clin Pharmacol. (2012) 74:547–8. doi: 
10.1111/j.1365-2125.2012.04252.x

 40. Halpern JH, Sherwood AR, Hudson JI, Gruber S, Kozin D, Pope HG Jr. Residual 
neurocognitive features of long-term ecstasy users with minimal exposure to other 
drugs: neurocognitive features of long-term ecstasy users. Addiction. (2011) 106:777–86. 
doi: 10.1111/j.1360-0443.2010.03252.x

 41. Cottler LB, Leung KS, Abdallah AB. Test-re-test reliability of DSM-IV 
adopted criteria for 3,4-methylenedioxymethamphetamine (MDMA) abuse and 
dependence: a cross-national study. Addiction. (2009) 104:1679–90. doi: 10.1111/j.
1360-0443.2009.02649.x

 42. Mithoefer MC, Feduccia AA, Jerome L, Mithoefer A, Wagner M, Walsh Z, et al. 
MDMA-assisted psychotherapy for treatment of PTSD: study design and rationale for 
phase 3 trials based on pooled analysis of six phase 2 randomized controlled trials. 
Psychopharmacology. (2019) 236:2735–45. doi: 10.1007/s00213-019-05249-5

 43. Danforth AL, Grob CS, Struble C, Feduccia AA, Walker N, Jerome L, et al. 
Reduction in social anxiety after MDMA-assisted psychotherapy with autistic adults: a 
randomized, double-blind, placebo-controlled pilot study. Psychopharmacology. (2018) 
235:3137–48. doi: 10.1007/s00213-018-5010-9

 44. Feduccia AA, Jerome L, Yazar-Klosinski B, Emerson A, Mithoefer MC, Doblin R. 
Breakthrough for trauma treatment: safety and efficacy of MDMA-assisted 
psychotherapy compared to paroxetine and sertraline. Front Psych. (2019) 10:650. doi: 
10.3389/fpsyt.2019.00650

 45. Liebowitz MR. Social phobia: review of a neglected anxiety disorder. Arch Gen 
Psychiatry. (1985) 42:729. doi: 10.1001/archpsyc.1985.01790300097013

 46. Bejerot S, Eriksson JM, Mörtberg E. Social anxiety in adult autism spectrum 
disorder. Psychiatry Res. (2014) 220:705–7. doi: 10.1016/j.psychres.2014.08.030

 47. Wagner MT, Mithoefer MC, Mithoefer AT, MacAulay RK, Jerome L, Yazar-
Klosinski B, et al. Therapeutic effect of increased openness: investigating mechanism of 
action in MDMA-assisted psychotherapy. J Psychopharmacol (Oxf). (2017) 31:967–74. 
doi: 10.1177/0269881117711712

 48. Bogenschutz M. Does subjective experience mediate the putative therapeutic effects 
of psychedelics? Paper presentation presented at: Psychedelics as therapeutics; gaps, 
challenges and opportunities. National Institutes of Health Workshop (2022).

 49. Heifets BD, Malenka RC. MDMA as a probe and treatment for social behaviors. 
Cells. (2016) 166:269–72. doi: 10.1016/j.cell.2016.06.045

 50. Hofmann SG, Curtiss JE, Hayes SC. Beyond linear mediation: toward a dynamic 
network approach to study treatment processes. Clin Psychol Rev. (2020) 76:101824. doi: 
10.1016/j.cpr.2020.101824

 51. Luoma JB, Shahar B, Kati Lear M, Pilecki B, Wagner A. Potential processes of 
change in MDMA-assisted therapy for social anxiety disorder: enhanced memory 
reconsolidation, self-transcendence, and therapeutic relationships. Hum 
Psychopharmacol Clin Exp. (2021) 37:e2824. doi: 10.1002/hup.2824

 52. Luoma J, Lear MK. MDMA-assisted therapy as a means to Alter affective, 
cognitive, behavioral, and neurological systems underlying social dysfunction in social 
anxiety disorder. Front Psych. (2021) 12:733893. doi: 10.3389/fpsyt.2021.733893

 53. Hake HS, Davis JKP, Wood RR, Tanner MK, Loetz EC, Sanchez A, et al. 
3,4-methylenedioxymethamphetamine (MDMA) impairs the extinction and 
reconsolidation of fear memory in rats. Physiol Behav. 199:343–50. doi: 10.1016/j.
physbeh.2018.12.007

 54. Nardou R, Lewis EM, Rothhaas R, Xu R, Yang A, Boyden E, et al. Oxytocin-
dependent reopening of a social reward learning critical period with MDMA. Nature. 
(2019) 569:116–20. doi: 10.1038/s41586-019-1075-9

 55. Lane RD, Ryan L, Nadel L, Greenberg L. Memory reconsolidation, emotional 
arousal, and the process of change in psychotherapy: new insights from brain science. 
Behav Brain Sci. (2015) 38:e1. doi: 10.1017/S0140525X14000041

 56. Baggott MJ, Coyle JR, Siegrist JD, Garrison KJ, Galloway GP, Mendelson JE. Effects 
of 3,4-methylenedioxymethamphetamine on socioemotional feelings, authenticity, and 

autobiographical disclosure in healthy volunteers in a controlled setting. J 
Psychopharmacol (Oxf). (2016) 30:378–87. doi: 10.1177/0269881115626348

 57. Barone W, Beck J, Mitsunaga-Whitten M, Perl P. Perceived benefits of MDMA-
assisted psychotherapy beyond symptom reduction: qualitative follow-up study of a 
clinical trial for individuals with treatment-resistant PTSD. J Psychoactive Drugs. (2019) 
51:199–208. doi: 10.1080/02791072.2019.1580805

 58. Craske MG, Treanor M, Conway CC, Zbozinek T, Vervliet B. Maximizing exposure 
therapy: an inhibitory learning approach. Behav Res Ther. (2014) 58:10–23. doi: 
10.1016/j.brat.2014.04.006

 59. Bedi G, Phan KL, Angstadt M, De Wit H. Effects of MDMA on sociability and 
neural response to social threat and social reward. Psychopharmacology. (2009) 
207:73–83. doi: 10.1007/s00213-009-1635-z

 60. Bershad AK, Miller MA, Baggott MJ, De Wit H. The effects of MDMA on socio-
emotional processing: does MDMA differ from other stimulants? J Psychopharmacol 
(Oxf). (2016) 30:1248–58. doi: 10.1177/0269881116663120

 61. Davis M, Shi C. The extended amygdala: are the central nucleus of the amygdala 
and the bed nucleus of the Stria terminalis differentially involved in fear versus anxiety? 
Ann N Y Acad Sci. (1999) 877:281–91. doi: 10.1111/j.1749-6632.1999.tb09273.x

 62. Rasmusson AM, Charney DS. Animal models of relevance to PTSD. Ann N Y Acad 
Sci. (1997) 821:332–51. doi: 10.1111/j.1749-6632.1997.tb48290.x

 63. Borissova A, Ferguson B, Wall MB, Morgan CJ, Carhart-Harris RL, Bolstridge M, 
et al. Acute effects of MDMA on trust, cooperative behaviour and empathy: a double-
blind, placebo-controlled experiment. J Psychopharmacol (Oxf). (2021) 35:547–55. doi: 
10.1177/0269881120926673

 64. Bedi G, Cecchi GA, Slezak DF, Carrillo F, Sigman M, de Wit H. A window into the 
intoxicated mind? Speech as an index of psychoactive drug effects. 
Neuropsychopharmacology. (2014) 39:2340–8. doi: 10.1038/npp.2014.80

 65. Baggott MJ, Kirkpatrick MG, Bedi G, De Wit H. Intimate insight: MDMA changes 
how people talk about significant others. J Psychopharmacol (Oxf). (2015) 29:669–77. 
doi: 10.1177/0269881115581962

 66. Jeon H, Lee SH. From neurons to social beings: short review of the mirror neuron 
system research and its socio-psychological and psychiatric implications. Clin 
Psychopharmacol Neurosci. (2018) 16:18–31. doi: 10.9758/cpn.2018.16.1.18

 67. Clark DM, Wells A. A cognitive model of social phobia In: DA Hope and FR 
Schneier, editors. Social phobia: Diagnosis, assessment and treatment. New York: Guilford 
Press (1995). 69–93.

 68. Elliott R, Shahar B. Emotion-focused therapy for social anxiety In: LS Greenberg 
and RN Goldman, editors. Clinical handbook of emotion-focused therapy. Washington, 
DC: American Psychological Association (2019). 337–60.

 69. Gilboa-Schechtman E, Keshet H, Peschard V, Azoulay R. Self and identity in social 
anxiety disorder. J Pers. (2020) 88:106–21. doi: 10.1111/jopy.12455

 70. Hofmann SG. Self-focused attention before and after treatment of social phobia. 
Behav Res Ther. (2000) 38:717–25. doi: 10.1016/S0005-7967(99)00105-9

 71. Moscovitch DA. What is the Core fear in social phobia? A new model to facilitate 
individualized case conceptualization and treatment. Cogn Behav Pract. (2009) 
16:123–34. doi: 10.1016/j.cbpra.2008.04.002

 72. Luoma JB, Hayes SC, Walser RD. Learning ACT: an acceptance and commitment 
therapy skills training manual for therapists. Oakland, CA: New Harbinger (2017).

 73. Bar-Haim Y, Lamy D, Pergamin L, Bakermans-Kranenburg MJ, Van Ijzendoorn 
MH. Threat-related attentional bias in anxious and nonanxious individuals: a meta-
analytic study. Psychol Bull. (2007) 133:1–24. doi: 10.1037/0033-2909.133.1.1

 74. Taylor CT, Bomyea J, Amir N. Malleability of attentional Bias for positive 
emotional information and anxiety vulnerability. Emotion. (2011) 11:127–38. doi: 
10.1037/a0021301

 75. Luoma JB, Chwyl C, Bathje GJ, Davis AK, Lancelotta R. A meta-analysis of 
placebo-controlled trials of psychedelic-assisted therapy. J Psychoactive Drugs. (2020) 
12:1–11. doi: 10.1080/02791072.2020.1769878

 76. Richey JA, Brewer JA, Sullivan-Toole H, Strege MV, Kim-Spoon J, White SW, et al. 
Sensitivity shift theory: a developmental model of positive affect and motivational 
deficits in social anxiety disorder. Clin Psychol Rev. (2019) 72:101756. doi: 10.1016/j.
cpr.2019.101756

 77. Amir N, Prouvost C, Kuckertz JM. Lack of a benign interpretation Bias in social 
anxiety disorder. Cogn Behav Ther. (2012) 41:119–29. doi: 10.1080/16506073.2012.662655

 78. Gilboa-Schechtman E, Shachar I, Sahar Y. Positivity impairment as a broad-based 
feature of social anxiety In: JW Weeks, editor. The Wiley Blackwell handbook of social 
anxiety disorder. Hoboken, NJ: Wiley Blackwell (2014). 409–32.

 79. Gable SL, Gosnell CL. Approach and avoidance behavior in interpersonal 
relationships. Emot Rev. (2013) 5:269–74. doi: 10.1177/1754073913477513

 80. Bershad AK, Mayo LM, Van Hedger K, McGlone F, Walker SC, de Wit H. Effects 
of MDMA on attention to positive social cues and pleasantness of affective touch. 
Neuropsychopharmacology. (2019) 44:1698–705. doi: 10.1038/s41386-019-0402-z

 81. Studerus E, Gamma A, Vollenweider FX. Psychometric evaluation of the altered 
states of consciousness rating scale (OAV). PLoS One. (2010) 5:e12412. doi: 10.1371/
journal.pone.0012412

https://doi.org/10.3389/fpsyt.2023.1083354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.mehy.2004.11.044
https://maps.org/wp-content/uploads/2022/03/MDMA-IB-14th-Edition-FINAL-18MAR2022.pdf
https://maps.org/wp-content/uploads/2022/03/MDMA-IB-14th-Edition-FINAL-18MAR2022.pdf
https://doi.org/10.1177/0269881117715596
https://doi.org/10.1016/j.amjcard.2007.06.045
https://doi.org/10.1136/heartjnl-2018-314403
https://doi.org/10.1111/j.1365-2125.2012.04252.x
https://doi.org/10.1111/j.1360-0443.2010.03252.x
https://doi.org/10.1111/j.1360-0443.2009.02649.x
https://doi.org/10.1111/j.1360-0443.2009.02649.x
https://doi.org/10.1007/s00213-019-05249-5
https://doi.org/10.1007/s00213-018-5010-9
https://doi.org/10.3389/fpsyt.2019.00650
https://doi.org/10.1001/archpsyc.1985.01790300097013
https://doi.org/10.1016/j.psychres.2014.08.030
https://doi.org/10.1177/0269881117711712
https://doi.org/10.1016/j.cell.2016.06.045
https://doi.org/10.1016/j.cpr.2020.101824
https://doi.org/10.1002/hup.2824
https://doi.org/10.3389/fpsyt.2021.733893
https://doi.org/10.1016/j.physbeh.2018.12.007
https://doi.org/10.1016/j.physbeh.2018.12.007
https://doi.org/10.1038/s41586-019-1075-9
https://doi.org/10.1017/S0140525X14000041
https://doi.org/10.1177/0269881115626348
https://doi.org/10.1080/02791072.2019.1580805
https://doi.org/10.1016/j.brat.2014.04.006
https://doi.org/10.1007/s00213-009-1635-z
https://doi.org/10.1177/0269881116663120
https://doi.org/10.1111/j.1749-6632.1999.tb09273.x
https://doi.org/10.1111/j.1749-6632.1997.tb48290.x
https://doi.org/10.1177/0269881120926673
https://doi.org/10.1038/npp.2014.80
https://doi.org/10.1177/0269881115581962
https://doi.org/10.9758/cpn.2018.16.1.18
https://doi.org/10.1111/jopy.12455
https://doi.org/10.1016/S0005-7967(99)00105-9
https://doi.org/10.1016/j.cbpra.2008.04.002
https://doi.org/10.1037/0033-2909.133.1.1
https://doi.org/10.1037/a0021301
https://doi.org/10.1080/02791072.2020.1769878
https://doi.org/10.1016/j.cpr.2019.101756
https://doi.org/10.1016/j.cpr.2019.101756
https://doi.org/10.1080/16506073.2012.662655
https://doi.org/10.1177/1754073913477513
https://doi.org/10.1038/s41386-019-0402-z
https://doi.org/10.1371/journal.pone.0012412
https://doi.org/10.1371/journal.pone.0012412


Lear et al. 10.3389/fpsyt.2023.1083354

Frontiers in Psychiatry 14 frontiersin.org

 82. Jungaberle H, Thal S, Zeuch A, Rougemont-Bücking A, von Heyden M, Aicher H, 
et al. Positive psychology in the investigation of psychedelics and entactogens: a critical 
review. Neuropharmacology. (2018) 142:179–99. doi: 10.1016/j.neuropharm.2018.06.034

 83. Curry DW, Berro LF, Belkoff AR, Sulima A, Rice KC, Howell LL. Sensitization 
to the prosocial effects of 3,4-methylenedioxymethamphetamine (MDMA). 
Neuropharmacology. (2019) 151:13–20. doi: 10.1016/j.neuropharm.2019.03.017

 84. Tiedens LZ, Fragale AR. Power moves: complementarity in dominant and 
submissive nonverbal behavior. J Pers Soc Psychol. (2003) 84:558–68. doi: 
10.1037/0022-3514.84.3.558

 85. Blair K, Geraci M, Devido J, McCaffrey D, Chen G, Vythilingam M, et al. 
Neural response to self- and other referential praise and criticism in generalized 
social phobia. Arch Gen Psychiatry. (2008) 65:1176–84. doi: 10.1001/
archpsyc.65.10.1176

 86. Lorberbaum JP, Kose S, Johnson MR, Arana GW, Sullivan LK, Hamner MB, 
et al. Neural correlates of speech anticipatory anxiety in generalized social phobia. 
Neuroreport. (2004) 15:2701–5.

 87. Phan KL, Fitzgerald DA, Nathan PJ, Tancer ME. Association between amygdala 
hyperactivity to harsh faces and severity of social anxiety in generalized social 
phobia. Biol Psychiatry. (2006) 59:424–9. doi: 10.1016/j.biopsych.2005.08.012

 88. Frye CG, Wardle MC, Norman GJ, De Wit H. MDMA decreases the effects of 
simulated social rejection. Pharmacol Biochem Behav. (2014) 117:1–6. doi: 10.1016/j.
pbb.2013.11.030

 89. Carter C, Grippo A, Pournajafinazarloo H, Ruscio M, Porges S. Oxytocin, 
vasopressin and sociality. Prog Brain Res. (2008) 170:331–6. doi: 10.1016/
S0079-6123(08)00427-5

 90. Kemp AH, Quintana DS, Kuhnert RL, Griffiths K, Hickie IB, Guastella AJ. 
Oxytocin increases heart rate variability in humans at rest: implications for social 
approach-related motivation and capacity for social engagement. Hashimoto K, 
editor. PLoS One. (2012) 7:e44014. doi: 10.1371/journal.pone.0044014

 91. Pittig A, Arch JJ, Lam CWR, Craske MG. Heart rate and heart rate variability 
in panic, social anxiety, obsessive-compulsive, and generalized anxiety disorders at 
baseline and in response to relaxation and hyperventilation. Int J Psychophysiol. 
(2013) 87:19–27. doi: 10.1016/j.ijpsycho.2012.10.012

 92. Hysek CM, Liechti ME. Effects of MDMA alone and after pretreatment with 
reboxetine, duloxetine, clonidine, carvedilol, and doxazosin on pupillary light reflex. 
Psychopharmacology. (2012) 224:363–76. doi: 10.1007/s00213-012-2761-6

 93. Clark CM, Frye CG, Wardle MC, Norman GJ, De Wit H. Acute effects  
of MDMA on autonomic cardiac activity and their relation to subjective prosocial 
and stimulant effects. Psychophysiology. (2015) 52:429–35. doi: 10.1111/psyp. 
12327

 94. Swee MB, Hudson CC, Heimberg RG. Examining the relationship between 
shame and social anxiety disorder: a systematic review. Clin Psychol Rev. (2021) 
90:102088. doi: 10.1016/j.cpr.2021.102088

 95. Haberman A, Shahar B, Bar-Kalifa E, Zilcha-Mano S, Diamond GM. Exploring 
the process of change in emotion-focused therapy for social anxiety. Psychother Res. 
(2019) 29:908–18. doi: 10.1080/10503307.2018.1426896

 96. Lazarus G, Shahar B. The role of shame and self-criticism in social anxiety: a 
daily-diary study in a nonclinical sample. J Soc Clin Psychol. (2018) 37:107–27. doi: 
10.1521/jscp.2018.37.2.107

 97. Shahar B. Emotion-focused therapy for the treatment of social anxiety: an 
overview of the model and a case description. Clin Psychol Psychother. (2013). doi: 
10.1002/cpp.1853

 98. Gilbert P. The relationship of shame, social anxiety and depression: the role of 
the evaluation of social rank. Clin Psychol Psychother. (2000) 7:174–89. doi: 
10.1002/1099-0879(200007)7:3<174::AID-CPP236>3.0.CO;2-U

 99. Kamboj SK, Kilford EJ, Minchin S, Moss A, Lawn W, Das RK, et al. Recreational 
3,4-methylenedioxy-N-methylamphetamine (MDMA) or ecstasy and self-focused 
compassion: preliminary steps in the development of a therapeutic 
psychopharmacology of contemplative practices. J Psychopharmacol (Oxf). (2015) 
29:961–70. doi: 10.1177/0269881115587143

 100. Kamboj SK, Walldén YSE, Falconer CJ, Alotaibi MR, Blagbrough IS, 
Husbands SM, et al. Additive effects of 3,4-Methylenedioxymethamphetamine 
(MDMA) and compassionate imagery on self-compassion in recreational users of 
ecstasy. Mindfulness. (2018) 9:1134–45. doi: 10.1007/s12671-017-0849-0

 101. Markey PM, Funder DG, Ozer DJ. Complementarity of interpersonal 
behaviors in dyadic interactions. Personal Soc Psychol Bull. (2003) 29:1082–90. doi: 
10.1177/0146167203253474

 102. Sadler P, Ethier N, Gunn GR, Duong D, Woody E. Are we  on the same 
wavelength? Interpersonal complementarity as shared cyclical patterns during 
interactions. J Pers Soc Psychol. (2009) 97:1005–20. doi: 10.1037/a0016232

 103. Hysek CM, Schmid Y, Simmler LD, Domes G, Heinrichs M, Eisenegger C, 
et al. MDMA enhances emotional empathy and prosocial behavior. Soc Cogn Affect 
Neurosci. (2014) 9:1645–52. doi: 10.1093/scan/nst161

 104. Voncken MJ, Bögels SM. Social performance deficits in social anxiety 
disorder: reality during conversation and biased perception during speech. J Anxiety 
Disord. (2008) 22:1384–92. doi: 10.1016/j.janxdis.2008.02.001

 105. Pearlstein SL, Taylor CT, Stein MB. Facial affect and interpersonal affiliation: 
displays of emotion during relationship formation in social anxiety disorder. Clin 
Psychol Sci. (2019) 7:826–39. doi: 10.1177/2167702619825857

 106. Srivastava S, Tamir M, McGonigal KM, John OP, Gross JJ. The social costs of 
emotional suppression: a prospective study of the transition to college. J Pers Soc Psychol. 
(2009) 96:883–97. doi: 10.1037/a0014755

 107. Asher M, Aderka IM. How real do you feel? Self- and partner-authenticity 
in social anxiety disorder. J Abnorm Psychol. (2021) 130:166–76. doi: 10.1037/
abn0000622

 108. Orr EMJ, Moscovitch DA. Blending in at the cost of losing oneself: dishonest 
self-disclosure erodes self-concept clarity in social anxiety. J Exp Psychopathol. (2015) 
6:278–96. doi: 10.5127/jep.044914

 109. Ryan WS, Ryan RM. Toward a social psychology of authenticity: exploring 
within-person variation in autonomy, congruence, and genuineness using  
self-determination theory. Rev Gen Psychol. (2019) 23:99–112. doi: 10.1037/
gpr0000162

 110. Lakey CE, Kernis MH, Heppner WL, Lance CE. Individual differences in 
authenticity and mindfulness as predictors of verbal defensiveness. J Res Personal. (2008) 
42:230–8. doi: 10.1016/j.jrp.2007.05.002

 111. Schlegel RJ, Hicks JA. The true self and psychological health: emerging evidence 
and future directions: the true self. Soc Personal Psychol Compass. (2011) 5:989–1003. 
doi: 10.1111/j.1751-9004.2011.00401.x

 112. Wood AM, Linley PA, Maltby J, Baliousis M, Joseph S. The authentic 
personality: a theoretical and empirical conceptualization and the development of 
the authenticity scale. J Couns Psychol. (2008) 55:385–99. doi: 10.1037/0022-0167. 
55.3.385

 113. Baker ZG, Tou RYW, Bryan JL, Knee CR. Authenticity and well-being: exploring 
positivity and negativity in interactions as a mediator. Personal Individ Differ. (2017) 
113:235–9. doi: 10.1016/j.paid.2017.03.018

 114. Brunell AB, Kernis MH, Goldman BM, Heppner W, Davis P, Cascio EV, et al. 
Dispositional authenticity and romantic relationship functioning. Personal Individ 
Differ. (2010) 48:900–5. doi: 10.1016/j.paid.2010.02.018

 115. Alden LE, Taylor CT. Relational treatment strategies increase social approach 
behaviors in patients with generalized social anxiety disorder. J Anxiety Disord. (2011) 
25:309–18. doi: 10.1016/j.janxdis.2010.10.003

 116. Plasencia ML, Taylor CT, Alden LE. Unmasking One’s true self facilitates positive 
relational outcomes: authenticity promotes social approach processes in social anxiety 
disorder. Clin Psychol Sci. (2016) 4:1002–14. doi: 10.1177/2167702615622204

 117. MacIntyre MM, Zare M, Williams MT. Anxiety-related disorders in the context 
of racism. Curr Psychiatry Rep. (2023) 25:31–43. doi: 10.1007/s11920-022-01408-2

 118. Mithoefer M A manual for MDMA-assisted psychotherapy in the treatment of 
posttraumatic stress disorder. Multidisciplinary Association for Psychedelic Studies 
(2015). Available at: https://maps.org/research-archive/mdma/MDMA-Assisted-
Psychotherapy-Treatment-Manual-Version7-19Aug15-FINAL.pdf.

 119. Luoma JB, Sabucedo P, Eriksson J, Gates N, Pilecki BC. Toward a contextual 
psychedelic-assisted therapy: perspectives from acceptance and commitment therapy 
and contextual behavioral science. J Context Behav Sci. (2019) 14:136–45. doi: 10.1016/j.
jcbs.2019.10.003

 120. Heimberg RG, Horner KJ, Juster HR, Safren SA, Brown EJ, Schneier FR, et al. 
Psychometric properties of the Liebowitz social anxiety scale. Psychol Med. (1999) 
29:199–212. doi: 10.1017/S0033291798007879

 121. Sheehan KH, Sheehan DV. Assessing treatment effects in clinical trials with the 
Discan metric of the Sheehan disability scale. Int Clin Psychopharmacol. (2008) 23:70–83. 
doi: 10.1097/YIC.0b013e3282f2b4d6

 122. Cook DR. Measuring shame: the internalized shame scale. Treat Shame Guilt 
Alcohol Couns. (1989) 4:197–215. doi: 10.1300/J020v04n02_12

 123. Sedighimornani N, Rimes K, Verplanken B, Gauntlett-Gilbert J. Acceptance of 
shame and embarrassment: scale development and initial findings in a clinical sample. 
J Context Behav Sci. (2019) 12:13–21. doi: 10.1016/j.jcbs.2019.01.001

 124. Freedenthal S, Lamis DA, Osman A, Kahlo D, Gutierrez PM. Evaluation of the 
psychometric properties of the interpersonal needs Questionnaire-12 in samples of men 
and women. J Clin Psychol. (2011) 67:609–23. doi: 10.1002/jclp.20782

 125. Levinson CA, Rodebaugh TL, Lim MH, Fernandez KC. The Core extrusion 
Schema–revised: hiding oneself predicts severity of social interaction anxiety. 
Assessment. (2015) 24:83–94. doi: 10.1177/1073191115596568

 126. Raes F, Pommier E, Neff KD, Van Gucht D. Construction and factorial validation 
of a short form of the self-compassion scale. Clin Psychol Psychother. (2010) 18:250–5. 
doi: 10.1002/cpp.702

 127. Kashdan TB, Goodman FR, Machell KA, Kleiman EM, Monfort SS, Ciarrochi J, 
et al. A contextual approach to experiential avoidance and social anxiety: Evidence from 
an experimental interaction and daily interactions of people with social anxiety disorder. 
Emotion. (2014) 14:769–81. doi: 10.1037/a0035935

 128. Aron A, Melinat E, Aron EN, Vallone RD, Bator RJ. The experimental generation 
of interpersonal closeness: a procedure and some preliminary findings. Personal Soc 
Psychol Bull. (1997) 23:363–77. doi: 10.1177/0146167297234003

https://doi.org/10.3389/fpsyt.2023.1083354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/j.neuropharm.2018.06.034
https://doi.org/10.1016/j.neuropharm.2019.03.017
https://doi.org/10.1037/0022-3514.84.3.558
https://doi.org/10.1001/archpsyc.65.10.1176
https://doi.org/10.1001/archpsyc.65.10.1176
https://doi.org/10.1016/j.biopsych.2005.08.012
https://doi.org/10.1016/j.pbb.2013.11.030
https://doi.org/10.1016/j.pbb.2013.11.030
https://doi.org/10.1016/S0079-6123(08)00427-5
https://doi.org/10.1016/S0079-6123(08)00427-5
https://doi.org/10.1371/journal.pone.0044014
https://doi.org/10.1016/j.ijpsycho.2012.10.012
https://doi.org/10.1007/s00213-012-2761-6
https://doi.org/10.1111/psyp.12327
https://doi.org/10.1111/psyp.12327
https://doi.org/10.1016/j.cpr.2021.102088
https://doi.org/10.1080/10503307.2018.1426896
https://doi.org/10.1521/jscp.2018.37.2.107
https://doi.org/10.1002/cpp.1853
https://doi.org/10.1002/1099-0879(200007)7:3<174::AID-CPP236>3.0.CO;2-U
https://doi.org/10.1177/0269881115587143
https://doi.org/10.1007/s12671-017-0849-0
https://doi.org/10.1177/0146167203253474
https://doi.org/10.1037/a0016232
https://doi.org/10.1093/scan/nst161
https://doi.org/10.1016/j.janxdis.2008.02.001
https://doi.org/10.1177/2167702619825857
https://doi.org/10.1037/a0014755
https://doi.org/10.1037/abn0000622
https://doi.org/10.1037/abn0000622
https://doi.org/10.5127/jep.044914
https://doi.org/10.1037/gpr0000162
https://doi.org/10.1037/gpr0000162
https://doi.org/10.1016/j.jrp.2007.05.002
https://doi.org/10.1111/j.1751-9004.2011.00401.x
https://doi.org/10.1037/0022-0167.55.3.385
https://doi.org/10.1037/0022-0167.55.3.385
https://doi.org/10.1016/j.paid.2017.03.018
https://doi.org/10.1016/j.paid.2010.02.018
https://doi.org/10.1016/j.janxdis.2010.10.003
https://doi.org/10.1177/2167702615622204
https://doi.org/10.1007/s11920-022-01408-2
https://maps.org/research-archive/mdma/MDMA-Assisted-Psychotherapy-Treatment-Manual-Version7-19Aug15-FINAL.pdf
https://maps.org/research-archive/mdma/MDMA-Assisted-Psychotherapy-Treatment-Manual-Version7-19Aug15-FINAL.pdf
https://doi.org/10.1016/j.jcbs.2019.10.003
https://doi.org/10.1016/j.jcbs.2019.10.003
https://doi.org/10.1017/S0033291798007879
https://doi.org/10.1097/YIC.0b013e3282f2b4d6
https://doi.org/10.1300/J020v04n02_12
https://doi.org/10.1016/j.jcbs.2019.01.001
https://doi.org/10.1002/jclp.20782
https://doi.org/10.1177/1073191115596568
https://doi.org/10.1002/cpp.702
https://doi.org/10.1037/a0035935
https://doi.org/10.1177/0146167297234003


Lear et al. 10.3389/fpsyt.2023.1083354

Frontiers in Psychiatry 15 frontiersin.org

 129. Goessl VC, Curtiss JE, Hofmann SG. The effect of heart rate variability 
biofeedback training on stress and anxiety: a meta-analysis. Psychol Med. (2017) 
47:2578–86. doi: 10.1017/S0033291717001003

 130. Schwerdtfeger AR, Schwarz G, Pfurtscheller K, Thayer JF, Jarczok MN, Pfurtscheller 
G. Heart rate variability (HRV): from brain death to resonance breathing at 6 breaths per 
minute. Clin Neurophysiol. (2020) 131:676–93. doi: 10.1016/j.clinph.2019.11.013

 131. Moscovitch DA, Gavric DL, Merrifield C, Bielak T, Moscovitch M. Retrieval 
properties of negative vs. positive mental images and autobiographical memories in 
social anxiety: outcomes with a new measure. Behav Res Ther. (2011) 49:505–17. doi: 
10.1016/j.brat.2011.05.009

 132. Romano M, Moscovitch DA, Huppert JD, Reimer SG, Moscovitch M. The effects 
of imagery rescripting on memory outcomes in social anxiety disorder. J Anxiety Disord. 
69:102169. doi: 10.1016/j.janxdis.2019.102169

 133. Wilhelm FH, Kochar AS, Roth WT, Gross JJ. Social anxiety and response to 
touch: incongruence between self-evaluative and physiological reactions. Biol 
Psychol. (2001) 58:181–202. doi: 10.1016/S0301-0511(01)00113-2

 134. Kashdan TB, Doorley J, Stiksma MC, Hertenstein MJ. Discomfort and avoidance 
of touch: new insights on the emotional deficits of social anxiety. Cogn Emot. (2017) 
31:1638–46. doi: 10.1080/02699931.2016.1256867

https://doi.org/10.3389/fpsyt.2023.1083354
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1017/S0033291717001003
https://doi.org/10.1016/j.clinph.2019.11.013
https://doi.org/10.1016/j.brat.2011.05.009
https://doi.org/10.1016/j.janxdis.2019.102169
https://doi.org/10.1016/S0301-0511(01)00113-2
https://doi.org/10.1080/02699931.2016.1256867

	Social anxiety and MDMA-assisted therapy investigation: a novel clinical trial protocol
	1. Introduction
	1.1. Methylenedioxymethamphetamine and MDMA-assisted therapy
	1.1.1. Safety and tolerability of MDMA
	1.2. MDMA-AT for SAD
	1.3. Possible advantages of MDMA-AT compared to treatment as usual for SAD
	1.4. Possible processes of change in MDMA-AT for SAD
	1.4.1. In-session processes of change
	1.4.2. Enduring processes of change
	1.4.2.1. Social anhedonia and social reward
	1.4.2.2. Heightened social threat
	1.4.2.3. Shame and shame-related coping
	1.4.2.4. Dysfunctional social behavior

	2. Study protocol: social anxiety MDMA-assisted therapy investigation
	2.1. Overview
	2.2. Methods and analysis
	2.2.1. Recruitment and selection
	2.2.2. Screening and consent
	2.2.3. Overview of study visits
	2.2.3.1. Assessment visits
	2.2.3.2. MDMA-AT visits
	2.2.4. Safety monitoring and support person involvement
	2.2.5. Therapist training and supervision
	2.2.6. Manual development
	2.2.7. Study measures
	2.2.7.1. Primary outcome
	2.2.7.1.1. Liebowitz social anxiety scale
	2.2.7.1.2. Blinding and minimization of bias
	2.2.7.2. Secondary outcomes
	2.2.7.3. Behavioral and other exploratory outcomes
	2.2.7.3.1. Behavioral task
	2.2.7.3.2. Memory interview
	2.2.7.3.3. Daily diary assessments
	2.2.7.3.4. Reaction to touch measure
	2.2.7.3.5. Post-medicine session interview
	2.2.8. General analysis strategy
	2.2.8.1. Sample size estimation
	2.2.8.2. Efficacy and process outcomes
	2.2.8.3. Feasibility and safety outcomes
	2.2.9. Ethics and dissemination

	3. Discussion
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

