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Abstract

Background: The empathogen and psychostimulant 3,4-methylenedioxymethamphetamine (MDMA) is thought to boost both subjective well-being
and social connection. Although MDMA is considered to enhance social connection to a greater extent than other stimulant drugs, few studies have
compared MDMA to other stimulants. In addition, previous studies have focused on social positivity effects (e.g., increased trust) for specific in-lab
interaction partners without considering more generalized social positivity effects (e.g., trust in one’s community).

Aims: We tested the effects of MDMA on subjective ratings of well-being and global social connection, including feelings of trust toward one’s
community and society. The effects of MDMA were compared to a prototypic stimulant, methamphetamine (MA).

Methods: Across two studies, we examined differences in subjective well-being and global social well-being 90 minutes after a conversation on MDMA
(study 1; N=15; 100 mg) and after a conversation on MA (study 2; N=20; 20 mg) compared to a placebo.

Results: After MDMA, participants reported significantly higher global trust, t(14)=-2.583, p=0.022, and marginally higher self-worth, t(14)=-2.000,
p=0.065, compared with after the placebo. Furthermore, MA did not alter scores of subjective well-being and social connection.

Conclusions: Our findings extend previous research by demonstrating that MDMA increases feelings of trust in the social world beyond lab-specific
interaction partners. These findings are consistent with user reports of generalized social well-being effects and support the idea that MDMA may have

clinical value from a social psychological perspective.
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Introduction

Psychedelic social psychology presents a new frontier of psy-
chological inquiry. Psychedelic substances, or substances that
markedly alter perception, mood, and consciousness (including
hallucinogenic experiences), offer a unique opportunity to
study ways to improve social connection and, consequently,
subjective well-being (Carhart-Harris and Goodwin, 2017).
Specifically, 3,4-methylenedioxymethamphetamine (MDMA;
colloquially called “ecstasy”) is one psychoactive substance
that has been forwarded as a strong candidate for use in build-
ing social connection through social psychological interven-
tions (Lyubomirsky, 2022). Although MDMA also has receptor
actions and behavioral effects that resemble those of psyche-
delics (Pentney, 2001), MDMA is chemically most similar to
stimulant drugs. Accordingly, researchers have used the
descriptors “empathogen” and “entactogen” (as opposed to
“psychedelic”) to highlight MDMA’s distinctive effects on self-
insight and social connection. In support of MDMA’s role in
enhancing social connection, meta-analytic evidence reveals
that MDMA has a moderately large effect on feelings of socia-
bility (e.g., feeling loving and friendly; d=0.86; Regan et al.,
2021).

Notably, research establishing the effects of MDMA on social
connection primarily tests acute social effects during

experimental tasks (Bershad et al., 2019; Kirkpatrick and de Wit,
2015; Molla et al., 2023). However, theoretical perspectives sug-
gest that the positive emotional and social experiences induced
by MDMA may produce shifts in perspective that can carry for-
ward to other social relationships and promote a global sense of
connectedness (Lyubomirsky, 2022). Accordingly, further work
is needed to determine whether MDMA's social effects general-
ize to broader interpersonal relationships—especially if MDMA
is to be considered a tool for boosting subjective and social well-
being in the long term.

Importantly, much of the existing evidence on the generaliz-
ability of MDMA's social effects remains anecdotal. While such
accounts have fueled public interest through popular media
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coverage (e.g., ABC News, as reviewed by Lyubomirsky, 2022),
rigorous empirical research is critically needed to test whether
MDMA-induced social positivity extends beyond the immedi-
ate interaction partner(s) and beyond the context of the
MDMA -facilitated social experience. Establishing the broader
impact of MDMA on social positivity—spanning interpersonal
relationships, social groups, and society at large—could pro-
vide a foundation from which to test its potential role in allevi-
ating more enduring social challenges, such as loneliness and
social anxiety.

MDMA may be uniquely suited to bolster social well-being,
as it purportedly enhances social well-being to a greater extent
than other psychoactive substances (for a review, see Bershad
et al., 2016). However, little research to date has compared the
social effects of MDMA to other psychoactive substances, and
the research that does exist provides mixed results. A handful of
studies speak to the unique social benefits of MDMA. For
instance, in one study, MDMA, but not methylphenidate (a com-
mon treatment for attention-deficit/hyperactivity disorder),
enhanced liking, closeness, openness, and trust in a facial recog-
nition task (Schmid et al., 2014). In line with other research indi-
cating that MDMA’s prosocial effects are mediated by the release
of oxytocin (a hormone that enhances social bonding), MDMA
increased oxytocin levels in this experiment, but methylpheni-
date did not (Schmid et al., 2014). In addition, another study
reported that MDMA, but not methamphetamine (MA), increased
attentional bias to positive social stimuli (images of faces with
positive expressions) and self-related pleasantness of physical
touch (soft brushing on the forearm; Bershad et al., 2019).

Other studies, however, have reported mixed findings vis-a-
vis the social benefits of MDMA or revealed other psychoactive
substances to confer comparable social benefits. For example,
one study found that MDMA significantly increased self-reported
feelings of closeness to others, but did not significantly increase
trust, empathy, and cooperation in computer-based behavioral
tasks (Borissova et al., 2020). Another recent study (Molla et al.,
2023) examined the effects of MDMA and MA in dyadic conver-
sations between participants and found that both MDMA and MA
increased feelings of social connection and oxytocin levels, but
that oxytocin levels were only significantly correlated with
increased self-ratings of social connection after MDMA and not
MA. These results support the idea that MDMA’s positive effects
on social outcomes are partially mediated by oxytocin (e.g.,
Schmid et al., 2014), but also raise questions about the pharma-
cological specificity of the social effect of MDMA.

The present research

In the present research, we adopt a social psychological perspec-
tive when interpreting the prospective social and well-being ben-
efits of MDMA. To this end, we aim to address the following
question: Do either MDMA or MA increase subjective well-
being and global social well-being (i.e., greater social positivity
toward broad interpersonal relationships) following a lab-based
conversation task? The current research elaborates on previously
published findings focused on positive social effects (e.g., feeling
trusting, connected, and friendly) toward one’s conversation part-
ner measured during and immediately after these social interac-
tions (Molla et al., 2023). Specifically, the current paper presents
pre-registered analyses (https://aspredicted.org/h2xs-wr62.pdf;

see hypotheses and analyses related to “thriving”) examining
broad aspects of subjective well-being (e.g., sense of self-worth,
meaning, and life satisfaction), as well as more global social
well-being outcomes (e.g., feelings of trust and belonging among
others, the community, and society).

To address these questions, we conducted two studies, each
using a two-session within-subjects design examining the effects
of a drug on subjective well-being and global social well-being
1.5 hours following a 45-minute conversation. Study 1 compared
MDMA (100mg) with placebo, and Study 2 compared MA
(20mg) with placebo. Specifically, ratings on the following 9
subscales (of 18 total subscales) from the Comprehensive
Inventory of Thriving (CIT; Su et al., 2014) were compared after
conversations on drug and placebo (Study 1: MDMA; Study 2:
MA): support, trust, respect, belonging, engagement, self-worth,
meaning, optimism, and life satisfaction. The CIT was adminis-
tered at orientation and 1.5 hours after each conversation session.
We hypothesized the following:

1. Participants will report higher subjective and global
social well-being (as indexed by support, trust, respect,
belonging, engagement, self-worth, meaning, optimism,
and life satisfaction) after a conversation under the influ-
ence of MDMA, compared with placebo.

2. Participants will report higher subjective and global
social well-being (as indexed by support, trust, respect,
belonging, engagement, self-worth, meaning, optimism,
and life satisfaction) after a conversation under the influ-
ence of MA, compared with placebo.

Materials and methods

Study design

Participants in both studies completed three laboratory visits and
a follow-up. They attended an orientation session to explain the
study (T),), two in-lab conversation sessions separated by at least
4days (T, and T;), and a 1-week online follow-up (T,). They
received a drug or a placebo in the two in-lab sessions (T, and Tj)
under double-blind conditions. After the drug reached its peak
effect, participants engaged in a 45-minute conversation (Aron
et al., 1997) with a same-sex confederate who was not under the
influence of a substance. Survey measures on subjective well-
being and social connection, indicated by nine subscales on the
CIT, were obtained at orientation and immediately after each
study session.

Participants

Participants were recruited through posters and internet adver-
tisements on social media. Healthy male and female volunteers
aged 18-35years were eligible for participation. Extensive
screening procedures included a physical exam, psychiatric inter-
view, medical history review, electrocardiogram, and assessment
of drug use history. Exclusion criteria included having a medical
condition requiring regularly prescribed medication; a current
diagnosis of substance dependence, mood, anxiety, or psychotic
disorders (per the DSM-5); a history of treatment for alcohol or
drug use; abnormal electrocardiogram readings; high blood pres-
sure; or current pregnancy. Participants also completed the
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Table 1. Cronbach’s alpha coefficients (internal consistency reliability).
Study 1 (MDMA) Study 2 (MA)

Measure Orientation Session 1 Session 2 Orientation Session 1 Session 2
Support 0.867 0.834 0.861 0.873 0.940 0.850
Trust 0.629 0.857 0.564 0.800 0.889 0.874
Respect 0.641 0.776 0.800 0.755 0.684 0.800
Belonging 0.688 0.566 0.586 0.699 0.769 0.856
Engagement 0.762 0.806 0.909 0.306 0.827 0.876
Self-worth 0.698 0.951 0.922 0.758 0.865 0.793
Meaning 0.908 0.888 0.848 0.869 0.902 0.927
Optimism 0.790 0.867 0.690 0.682 0.855 0.772
Life satisfaction 0.703 0.818 0.827 0.836 0.825 0.843

MDMA: 3,4-methylenedioxymethamphetamine; MA: methamphetamine.

Symptom Check List-90-Revised (Derogatis and Savitz, 1999).
Additional screening ensured self-reported fluency in English, a
body mass index (BMI) between 19 and 30 (considered normal
BMI), high school completion, and the consumption of fewer
than four alcoholic or caffeinated beverages daily. In Study 1,
participants needed to have consumed MDMA between 1 and 40
times with no adverse effects (e.g., very high blood pressure or
“bad trips”) to ensure participant safety and familiarity with the
substance, but no habitual use. Participants provided written
informed consent prior to the beginning of each study. The con-
sent form was approved by the Institutional Review Board of the
Biological Sciences Division at the University of Chicago.
Methods were performed in accordance with the Declaration of
Helsinki.

Drugs

Participants in Study 1 received 100 mg of MDMA in powdered
form (Organix Inc., Woburn, MA, USA), placed in opaque size
00 capsules with lactose filler. Participants in Study 2 received
20mg of MA (Desoxyn; Lundbeck Inc., Deerfield, IL, USA) in
an opaque size 00 capsule with dextrose filler. Placebo capsules
contained only lactose or dextrose. The doses were selected
based on prior research that produced reliable subjective effects
without adverse side effects (Hysek et al., 2014; Mayo et al.,
2013; Wardle and de Wit, 2014).

Subjective and social well-being

Subjective well-being and social well-being outcomes were
assessed using the CIT, which consists of 18 subscales related to
various aspects of psychological well-being. For the current pro-
ject, we selected and administered nine subscales thought most
relevant to social and subjective well-being: support (e.g., “There
are people I can depend on to help me”), trust (e.g., “I can trust
people in my society”), respect (e.g., “I am treated with the same
amount of respect as others”), belonging (e.g., “I feel a sense of
belonging in my community”), engagement (e.g., “I get fully
absorbed in the activities I do”), self-worth (e.g., “What I do in
life is valuable and worthwhile”), meaning (e.g., “My life has a
clear sense of purpose”), optimism (e.g., “I have a positive out-
look on life”), and life satisfaction (e.g., “In most ways my life is

close to ideal”). Each subscale comprised three items, with scores
ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”). A
mean value was computed for each subscale for each participant,
and these mean values were used in subsequent analyses.
Cronbach’s alpha coefficients, as indicators of internal consist-
ency reliability, are provided for each subscale at each time point
(orientation, session 1, session 2) in Table 1.

Procedure

Orientation. During the orientation session, participants com-
pleted personality and baseline questionnaires (including the
CIT), were instructed on procedures, and provided informed con-
sent. To reduce expectancy effects, participants were told they
might receive a stimulant, a sedative, a placebo, or a hallucino-
genic drug. Participants were instructed to fast for at least 8 hours
before each session, abstain from use of any drug for at least
2 days before each session (except for cannabis, which required a
7-day abstinence period), and abstain from alcohol for 24 hours
before each session. To ensure compliance, participants were
informed that drug and alcohol testing would occur at each study
session and that noncompliance would disqualify them from
completing the study.

Study sessions. The two sessions lasting 4.5 hours were sched-
uled from 9 a.m. to 1:30 p.m., separated by a minimum of 4 days
(for study 1) or 3days (for Study 2). Each session began with
testing adherence to drug and alcohol abstinence via urinalysis
(CLIAwaived Instant Drug Test Cup) and a breathalyzer (Alco-
Sensor III; Intoximeters, St. Louis, MO, USA), respectively, as
well as pregnancy testing for women. At 9:30 a.m., participants
ingested a capsule of either a drug (Study 1: MDMA; Study 2:
MA) or a placebo. Participants then relaxed in a room for 1 hour
to allow for drug absorption. At 10:40 a.m., they were led to a
separate room in which they engaged in a 45-minute conversa-
tion with a same-sex stranger (confederate). Confederates were
trained in the conversational procedure (Aron et al., 1997) but
were unaware of which drug was administered to participants. At
1:30 p.m., after the conversation’s conclusion, participants com-
pleted measures relating to their conversational experience and
the CIT. For procedures and measures not reported in this paper,
see Molla et al. (2023).
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Conversation task during study sessions. For the structured
small-talk conversation (Aron et al., 1997), a different set of eight
questions was provided every 15minutes for the dyad to use as
prompts (e.g., “What is your favorite holiday? Why?”). Different
questions were presented for the two separate study sessions to
minimize order effects. Participants could choose to skip any
questions they did not wish to discuss. The conversations were
audiotaped (data not reported here).

Analytic strategy

Our analyses involved two sets of two-tailed dependent means
t-tests at the 0.05 alpha level (p <0.05). First, we tested signifi-
cant mean differences in subjective well-being and social con-
nection outcomes between post-drug and post-placebo session
ratings. That is, we compared within-subject post-drug scores on
MDMA with post-placebo scores for Study 1, and compared
within-subject post-drug scores on MA with post-placebo scores
for Study 2. Our second set of z-test analyses involved testing
significant differences in gain scores from orientation to post-
placebo session and from orientation to post-drug session
(MDMA for Study 1; MA for Study 2).

As specified in our pre-registration, we also intended to assess
growth trajectories with multilevel models or residualized change
models. However, given the limited sample size (Maas and Hox,
2005) and our counter-balanced design of drug administration,
multilevel models could not be estimated. Specifically, the coun-
ter-balanced design of our study entailed that a variable repre-
senting time could not be modeled, as some participants received
a placebo for their first conversation session, and some received
a drug. Accordingly, this also means that the time difference
between the orientation session and the post-drug session for
some participants was about 1 week, and for other participants
(those who received the placebo for their first session), the time
difference was about 1.5-2weeks. Thus, the time difference
between orientation and the post-drug session is a confound that
is not represented in our dependent means #-tests, but could be
addressed in future studies without a counter-balanced design.
Despite the limitation counter-balancing places on testing change
over time, we opted to use counter-balancing in the present stud-
ies to minimize participant expectancies about drug effects at
each study session.

Exclusions. Two participants from Study 1 were excluded from
analyses. One participant was excluded because both confeder-
ates rated them very negatively and felt the participant did not
adhere to the intended structure of the conversation. The second
participant was excluded for socializing with one of the conver-
sation partners outside of the study sessions (before the follow-
up), raising concerns about potential confounding factors such as
a heightened sense of closeness to their study partner. No partici-
pants from Study 2 were excluded.

Results
Demographics

Participants in Study 1 had a mean age of 26.7 years (range: 20—
31years ), with 53% identifying as male and 87% having

graduated from college or completed master’s level education.
Participants in Study 2 had a mean age of 22.8 years (range: 19—
30years old), with 45% identifying as male and 45% having
graduated from college or completed a master’s. In addition, the
majority reported low-to-moderate drug use, with participants in
Study 1 reporting higher lifetime drug use compared with partici-
pants in Study 2 (see Supplemental Table S1).

Comprehensive inventory of thriving

Study 1: MDMA versus placebo. According to a dependent
means t-test, participants reported significantly higher trust
immediately after the MDMA session relative to after the pla-
cebo session, #(14)=-2.583, p=0.022. Furthermore, we observed
a significant increase in trust ratings from orientation to post-
MDMA conversation compared with from orientation to post-
placebo conversation, #(14)=-2.582, p=0.022. That is, trust, on
average, increased from before to after the MDMA session (Mo,
moma = T0.18, standard deviation (SD)=0.45), but decreased
from before to after the placebo session (M, —-0.07,
SD=0.41).

Self-worth scores were marginally higher after MDMA
compared with placebo, #(14)=-2.000, p=0.065. We also
observed a marginally significant difference between gain
scores from orientation to post-MDMA conversation and orien-
tation to post-placebo conversation, #(14)=-2.00, p=0.065,
such that participants reported gains in self-worth, on average,
from orientation to the post-MDMA session (M, vpma = +0.20,
SD=0.57), but they reported slight declines in self-worth, on
average, from orientation to the post-placebo session (M
placebo = —0.02, SD=0.54).

When comparing post-MDMA conversation scores and post-
placebo conversation scores, as well as gain scores from orienta-
tion to post-MDMA conversation and from orientation to
post-placebo conversation, no significant differences emerged
for life satisfaction, optimism, meaning, belonging, support, or
engagement. See Table 2 for means and standard deviations.

ost-placebo =

post-

Study 2: MA versus placebo. Participants did not report higher
subjective or social well-being post-MA conversation relative to
post-placebo conversation, nor did they report significant
increases in these measures from orientation to post-MA conver-
sation. These measures included trust, worth, life satisfaction,
optimism, meaning, belonging, support, respect, and engage-
ment. See Table 3 for means and standard deviations.

Discussion

MDMA, but not MA, significantly increased feelings of global
trust after a conversation with a stranger, and marginally increased
feelings of self-worth (or feeling valuable and worthwhile). These
results extend our knowledge of the social effects of MDMA and
support previous research indicating that MDMA increases trust
(Bershad et al., 2016; Schmid et al., 2014; Stewart et al., 2014).
Our results are also consistent with previous reports that MDMA
reduces neural responses to social threat (angry faces; Bedi et al.,
2009), decreases concerns about negative evaluations from others
in instances of personal disclosure (Baggott et al., 2016), and
enhances the patient—therapist alliance via increased trust in the
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Table 2. Study 1 subjective and social well-being gain scores.

MDMA Placebo
Measure M (SD) n M (SD) n t(14) p
Trust +0.18 (0.52) 15 -0.07 (0.40) 15 -2.582 0.022
Self-worth +0.20 (0.57) 15 -0.02 (0.54) 15 -2.000 0.065
Life satisfaction +0.18 (0.40) 15 -0.04 (0.42) 15 -1.625 0.216
Optimism +0.16 (0.45) 15 +0.02 (0.41) 15 1.146 0.271
Meaning +0.13 (0.37) 15 +0.00 (0.00) 15 -0.727 0.480
Belonging +0.33 (0.50) 15 +0.31 (0.51) 15 -0.235 0.818
Support -0.02 (0.44) 15 +0.04 (0.35) 15 0.823 0.424
Respect +0.09 (0.46) 15 +0.04 (0.49) 15 -0.564 0.582
Engagement -0.18 (0.59) 15 -0.29 (0.70) 15 -0.598 0.560
MDMA: 3,4-methylenedioxymethamphetamine; SD: standard deviation.
Table 3. Study 2 subjective and social well-being gain scores.

MA Placebo

Measure M (SD) n M (SD) n t(19) p
Trust -0.08 (0.58) 20 -0.12 (0.55) 20 -0.370 0.716
Self-worth -0.07 (0.58) 20 -0.13 (0.63) 20 1.073 0.297
Life satisfaction -0.07 (0.57) 20 +0.12 (0.49) 20 1.373 0.186
Optimism -0.18 (0.38) 20 -0.20 (0.49) 20 -0.165 0.871
Meaning -0.07 (0.70) 20 -0.05 (0.58) 20 0.145 0.886
Belonging +0.03 (0.46) 20 +0.05 (0.59) 20 0.131 0.897
Support -0.10 (0.38) 20 -0.22 (0.44) 20 1.046 0.309
Respect -0.02 (0.38) 20 -0.05 (0.36) 20 -0.418 0.681
Engagement +0.02 (0.45) 20 +0.07 (0.60) 20 0.616 0.545

MA: methamphetamine; SD: standard deviation.

context of psychotherapy (Heifets and Malenka, 2016). Taken
together, the present findings suggest that MDMA may be espe-
cially helpful for building a sense of social safety.

On a more novel basis, our findings elaborate on the more
well-documented acute effects of MDMA on trust and social
positivity toward one’s immediate social interaction partner,
including results from the present study published elsewhere
(Molla et al., 2023). More precisely, Molla et al. (2023) reported
on data from the current studies focused on connection and
enjoyment during each conversation with complementary physi-
ological data on oxytocin (a socially bonding hormone). The
researchers found that both MDMA and MA significantly
increased conversational enjoyment and sense of connection to
their conversation partners. MDMA and MA also increased feel-
ings of feeling stimulated, insightful, sociable, loving, friendly,
and a sense of vigor relative to placebo. In addition, MDMA
uniquely increased ratings of feeling trusting, appreciated, grate-
ful, anxious, and confused, while MA uniquely increased ratings
of feeling understood and decreased ratings of fatigue. Last,
while both MDMA and MA increased oxytocin levels in these
studies, oxytocin was only significantly correlated to feeling
closer to one’s conversation partner after MDMA.

While other analyses from these studies highlight many
shared positive benefits of MDMA and MA on social connection
for specific interaction partners (Molla et al., 2023), the present

analyses indicate only MDMA significantly increased a sense of
global trust beyond one’s immediate interaction partner that
extends to one’s “neighborhood,” “society,” and “most people”
(per the language of the CIT) 1.5hours after a conversation on
MDMA. To a lesser extent, MDMA also uniquely improved
sense of self-worth, or feeling valuable, worthwhile, and that one
is important and contributes to society—feelings that are comple-
mentary to trust and a sense of social safety. The particular effects
of MDMA on global trust also parallel previous findings from the
current studies, indicating that oxytocin is only significantly
related to perceived partner connection after MDMA, not MA
(Molla et al., 2023). The unique relationship between oxytocin
and perceived partner connection after MDMA implicates unique
pathways driving increased social connection between MDMA -
and MA-influenced interactions, and in the case of MDMA, these
unique effects may more readily enable generalization of social
positivity toward the broader social world. Importantly, however,
additional research is needed to test these preliminary specula-
tions about drug mechanisms. The present studies provide direct
support for the idea that MDMA uniquely increases feelings of
global trust compared with MA. The observed effects of MDMA
on global trust in the present analyses also complement the previ-
ously published finding that only MDMA, and not MA, signifi-
cantly increased trust for specific, in-lab interaction partners
(Molla et al., 2023).
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The fact that MDMA, but not MA, was found to be beneficial
for global social well-being further highlights its intervention
promise—especially in light of its better safety record compared
with MA and other substances (Nutt et al., 2010). Notably,
although MA appears to encourage feelings of social connection
in conversation and boosts sociability in the short term (Homer
et al., 2008; Molla et al., 2023), chronic MA use is associated
with impaired social functioning, such as increased social isola-
tion and aggressiveness (Homer et al., 2008). MA also ranks as
the fourth most harmful drug among 20 commonly-used drugs
and substances (including alcohol, heroin, cocaine, and cannabis)
when considering factors such as mortality, costs to physical
health, risk of dependency, and costs to relationships and family;
MDMA, by contrast, ranks as the fourth /east harmful (Nutt
etal., 2010). Accordingly, when comparing the benefits of differ-
ent substances, it is critical to weigh their short-lived benefits
against the backdrop of their long-term prospects for adjustment
(or maladjustment).

Importantly, our results also represent a valuable advance
within the MDMA experimental literature, given our use of natu-
ralistic social contexts (conversations with strangers) to test its
social effects. The call for social and positive psychologists to
consider the value of developing and testing biointerventions
invites additional psychedelic research from a social psychologi-
cal perspective to supplement neural and pharmacological find-
ings (Lyubomirsky, 2022). In this spirit, we encourage future
MDMA researchers to continue using ecologically valid social
stimuli and social situations, as well as to leverage social psycho-
logical theory and methods when designing and interpreting psy-
chedelic intervention research. Additional research is also needed
to replicate the present findings that feelings of social positivity
experienced for immediate interaction partners can extend to
other social relationships. Finally, ongoing research will be
essential to establish whether these feelings of generalized social
positivity endure beyond 1.5hours following an MDMA-
facilitated social interaction. If such findings hold, MDMA may
be one pharmacological tool to mitigate enduring negative cogni-
tions associated with loneliness and social anxiety.

The current project had notable limitations. First, our sample
sizes were small (Ny,q, 1=15; Nyyay 2=20). The procedural
involvement, time-intensive effort, and ethical considerations
render it difficult to administer a drug-assisted subjective and
social well-being intervention at scale. Yet, larger sample sizes
are needed in the future to increase confidence in these effects.
Second, the differential recruitment criteria across our two stud-
ies (requiring experience with prior use of MDMA, but not for
MA) may have produced different expectancies regarding the
drug experience and self-selected different types of participants.
Future comparative psychedelic research could maintain consist-
ent inclusion criteria for the psychoactive substances assessed.
Third, our study design entailed separately comparing the rela-
tive effects of MDMA versus placebo and MA versus placebo,
but it would be useful in future studies to use designs that enable
direct comparisons between the effects of MDMA and MA.

Fourth, our counterbalanced design prevented us from carry-
ing out more sophisticated regression analyses that would enable
us to model growth in our outcomes over time, rendering the time
between the orientation session and the first drug session a con-
found that cannot be accounted for in our dependent means
t-tests. Although we intentionally chose to counterbalance drug

and placebo sessions in the current studies in favor of minimizing
participant expectancies, future studies might prioritize study
designs enabling more precise estimates of change over time.

The fifth limitation also concerns studying changes to out-
comes over time. Additional research could examine the duration
of subjective and global social well-being effects beyond
1.5hours following a drug-facilitated interaction. Notably, the
self-reported social positivity we observed 1.5hours after peak
drug effects may still reflect residual effects of the administered
drug (albeit at decreased concentrations). Future research could
test the duration of improvements to global social well-being
after the acute influence of MDMA diminishes—for example,
using additional follow-up periods, from immediate return to
baseline (e.g., 4-6hours after drug administration) to 1day fol-
lowing drug administration, and so on (de la Torre et al., 2000).
The present research offers novel, foundational evidence that
MDMA bolsters trust for the broader social world (beyond spe-
cific interaction partners in the lab), including one’s neighbor-
hood, society, and “most people.” Although demonstrating the
generalizability of MDMA-induced social positivity to other
social actors is a key first step in assessing the potential utility of
MDMA in promoting social well-being in the long term, more
research is needed to establish whether and how long these
effects endure beyond the acute phase, and how these benefits
might be integrated in everyday life.

In conclusion, we found that MDMA, but not MA, increased
feelings of trust—and to a lesser extent, self-worth—in dyadic
conversations. A sense of trust and safety is foundational for expe-
riencing and actively engaging in caring and fulfilling social inter-
actions, from physical intimacy to doctor—patient bonds (Gilbert,
2009). More broadly, positive emotions are functionally adaptive
and signal safety and permission to play and explore, including in
the context of interpersonal relationships (Fredrickson, 2005).
Our studies provide preliminary support that the empathogen
MDMA is uniquely consequential for positive social outcomes
like a sense of trust and worth—potential building blocks of fur-
ther psychological and interpersonal flourishing.

ORCID iDs
Ramona L. Martinez https://orcid.org/0000-0001-9922-4327

Harriet de Wit https://orcid.org/0000-0002-7211-8994

Funding

The author(s) received no financial support for the research, authorship,
and/or publication of this article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Supplemental material

Supplemental material for this article is available online.

References

Aron A, Melinat E, Aron EN, et al. (1997) The experimental generation
of interpersonal closeness: A procedure and some preliminary find-
ings. Personality and Social Psychology Bulletin 23(4): 363-377.
DOI: 10.1177/0146167297234003.


https://orcid.org/0000-0001-9922-4327
https://orcid.org/0000-0002-7211-8994

Martinez et al.

Baggott MJ, Coyle JR, Siegrist JD, et al. (2016) Effects of 3,4-methy-
lenedioxymethamphetamine on socioemotional feelings, authen-
ticity, and autobiographical disclosure in healthy volunteers in a
controlled setting. Journal of Psychopharmacology 30(4): 378-387.
DOLI: 10.1177/0269881115626348.

Bedi G, Phan KL, Angstadt M, et al. (2009) Effects of MDMA on socia-
bility and neural response to social threat and social reward. Psycho-
pharmacology 207(1): 73-83. DOI: 10.1007/s00213-009-1635-z.

Bershad AK, Mayo LH, Van Hedger K, et al. (2019) Effects of MDMA
on attention to positive social cues and pleasantness of affective
touch. Neuropsychopharmacology 44: 1698-1705. DOI: 10.1038/
s41386-019-0402-z.

Bershad AK, Miller MA, Baggott MJ, et al. (2016) The effects of MDMA
on socio-emotional processing: Does MDMA differ from other stim-
ulants? Journal of Psychopharmacology 30(12): 1248—1258. DOI:
10.1177/0269881116663120.

Borissova A, Ferguson B, Wall MB, et al. (2020) Acute effects of
MDMA on trust, cooperative behavior and empathy: A double-blind,
placebo-controlled experiment. Journal of Psychopharmacology
35(5): 547-555. DOLI: 10.1177/0269881120926673.

Carhart-Harris RL and Goodwin GM (2017) The therapeutic potential of
psychedelic drugs: Past, present, and future. Neuropsychopharma-
cology 42: 2105-2113. DOI: 10.1038/npp.2017.84.

de la Torre R, Farré M, Roset PN, et al. (2000) Pharmacology of MDMA
in humans. 4nnals of the New York Academy of Sciences 914(1):
225-237. DOL: 10.1111/1.1749-6632.2000.tb05199.x.

Derogatis LR and Savitz KL (1999) The SCL-90-R, Brief Symptom
Inventory, and Matching Clinical Rating Scales. In: Maruish ME
(ed), The Use of Psychological Testing for Treatment Planning and
Outcomes Assessment. Lawrence Erlbaum Associates Publishers,
pp.679-724.

Fredrickson BL (2005) The broaden-and-build theory of positive emo-

tions. In Huppert FA, Baylis N and Keverne B (eds) The Science of

Well-Being. Oxford University Press, pp.217-238.

Gilbert P (2009) The Compassionate Mind: Robinson.

Heifets BD and Malenka RC (2016) MDMA as a probe and treat-
ment for social behaviors. Cell 166(2): 269-272. DOI: 10.1016/j.
cell.2016.06.045.

Homer BD, Solomon TM, Moeller RW, et al. (2008) Methamphet-
amine abuse and impairment of social functioning: A review of
the underlying neurophysiological causes and behavioral implica-
tions. Psychological Bulletin 134(2): 301-310. DOI: 10.1037/0033-
2909.134.2.301.

Hysek CM, Schmid Y, Simmler LD, et al. (2014) MDMA enhances emo-
tional empathy and prosocial behavior. Social Cognitive and Affec-
tive Neuroscience 9(11): 1645-1652. DOI: 10.1093/scan/nst161.

Kirkpatrick MG and de Wit H (2015) MDMA: A social drug in a social
context. Psychopharmacology 232(6): 1155-1163. DOI: 10.1007/
s00213-014-3752-6.

Lyubomirsky S (2022) Toward a new science of psychedelic social
psychology: The effects of MDMA (ecstasy) on social connection.
Perspectives in Psychological Science 17(5): 1234-1257. DOI:
10.1177/17456916211055369.

Maas CJM and Hox JJ (2005) Sufficient sample sizes for multilevel mod-
eling. Methodology 1(3): 86-92. DOI: 10.1027/1614-2241.1.3.86.

Mayo LM, Fraser D, Childs E, et al. (2013) Conditioned preference to a
methamphetamine-associated contextual cue in humans. Neuropsy-
chopharmacology 38(6): 921-929. DOI: 10.1038/npp.2013.3.

Molla H, Lee R, Lyubomirsky S, et al. (2023) Drug-induced social con-
nection: Both MDMA and methamphetamine increase feelings of
connectedness during controlled dyadic conversations. Scientific
Reports 13(1): 15846. DOI: 10.1038/541598-023-43156-0.

Nutt DJ, King LA and Phillips LD (2010) Drug harms in the UK: A mul-
ticriteria decision analysis. The Lancet 376(9752): 1558-1565. DOI:
10.1016/S0140-6736(10)61462-6.

Pentney AR (2001) An exploration of the history and controversies sur-
rounding MDMA and MDA. Journal of Psychoactive Drugs 33(3):
213-221. DOI: 10.1080/02791072.2001.10400568.

Regan A, Margolis S, de Wit H, et al. (2021) Does *3, 4-methylene-
dioxymethamphetamine (ecstasy) induce subjective feelings of
social connection in humans? A multilevel meta-analysis. PLoS One
16(10): €0258849. DOI: 10.1371/journal.pone.0258849.

Schmid Y, Hysek CM, Simmler LD, et al. (2014) Differential effects of
MDMA and methylphenidate on social cognition. Journal of Psycho-
pharmacology 28(9): 847-856. DOI: 10.1177/0269881114542454.

Stewart LH, Ferguson B, Morgan CJA, et al. (2014) Effects of ecstasy
on cooperative behaviour and perception of trustworthiness: A natu-
ralistic study. Journal of Psychopharmacology 28(11): 1001-1008.
DOI: 10.1177/0269881114544775.

Su R, Tay L and Diener E (2014) The development and validation of the
Comprehensive Inventory of Thriving (CIT) and the Brief Inventory
of Thriving (BIT). Applied Psychology: Health and Well-Being 6(3):
251-279. DOI: 10.1111/aphw.12027.

Wardle MC and de Wit H (2014). MDMA alters emotional process-
ing and facilitates positive social interaction. Psychopharmacology
231(21): 4219-4229. DOI: 10.1007/s00213-014-3570-x.



