Is Ecstasy an “Empathogen”? Effects of
+3,4-Methylenedioxymethamphetamine on
Prosocial Feelings and Identification of Emotional
States in Others
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Background: Users of *3,4-methylenedioxymethamphetamine (MDMA), “ecstasy,” report that the drug produces unusual psychological
effects, including increased empathy and prosocial feelings. These “empathogenic” effects are cited as reasons for recreational ecstasy use
and also form the basis for the proposed use of MDMA in psychotherapy. However, they have yet to be characterized in controlled studies.
Here, we investigate effects of MDMA on an important social cognitive capacity, the identification of emotional expression in others, and on
socially relevant mood states.

Methods: Over four sessions, healthy ecstasy-using volunteers (n = 21) received MDMA (.75, 1.5 mg/kg), methamphetamine (METH) (20
mg), and placebo under double-blind, randomized conditions. They completed self-report ratings of relevant affective states and undertook
tasks in which they identified emotions from images of faces, pictures of eyes, and vocal cues.

Results: MDMA (1.5 mg/kg) significantly increased ratings of feeling “loving” and “friendly”, and MDMA (.75 mg/kg) increased “loneliness”.
Both MDMA (1.5 mg/kg) and METH increased “playfulness”; only METH increased “sociability”. MDMA (1.5 mg/kg) robustly decreased
accuracy of facial fear recognition relative to placebo.

Conclusions: The drug MDMA increased “empathogenic” feelings but reduced accurate identification of threat-related facial emotional
signals in others, findings consistent with increased social approach behavior rather than empathy. This effect of MDMA on social cognition
has implications for both recreational and therapeutic use. In recreational users, acute drug effects might alter social risk-taking while
intoxicated. Socioemotional processing alterations such as those documented here might underlie possible psychotherapeutic benefits of
this drug; further investigation of such mechanisms could inform treatment design to maximize active components of MDMA-assisted

psychotherapy.
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stasy,” is reported to have unusual, so-called “empathogenic”

effects, such as increased empathy and prosocial feelings (1).
Such effects are cited as a motivation to use ecstasy recreationally (2-3)
and might contribute to its reinforcing capacity (4). The apparent em-
pathogenic effects of MDMA are also central to the rationale for the use
of the drug as a psychotherapeutic adjunct (1,5,6). Thus, the social
behavioral profile of MDMA is relevant to understanding both recre-
ational use and possible therapeutic effects of this drug.

To date, only a small number of controlled laboratory studies
have assessed relevant subjective experiences after MDMA. These
studies indicate that MDMA increases feelings related to empathy
and sociability, including self-rated friendliness (7,8), extroversion
(9,10), closeness to others (11), sociability (7,12), talkativeness (7,8),
amicability, and gregariousness (13), although some of these ef-
fects are inconsistent (14-16). Despite these reports on subjective
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effects of the drug, there have been no published reports in hu-
mans of the effect of controlled administration of MDMA on behav-
iors related to empathy and sociability. Using functional magnetic
resonance imaging, we recently reported effects of MDMA on neu-
ral processing of social material (12), but in that study the drug did
not alter the behavioral response to the stimuli (i.e., accuracy of
identification of emotions from pictures of facial effect). Identifica-
tion of the emotions of others on the basis of facial, vocal, or pos-
tural cues is a critical social cognitive capacity and an important
“first step” in empathy (17) and thus might be an information pro-
cessing domain that is useful for studying a purportedly empatho-
genic drug. The altered brain response in our imaging study sug-
gested that emotion recognition might play a role in the effects of
the drug, but the methods we used were not optimal to detect a
behavioral effect. The emotional expressions shown were not sub-
tle (18); they were presented for a long period (4 sec) (17), and we
selected a relatively narrow range of basic emotions (e.g., fear,
anger, and happiness) (19), excluding more complex, culturally de-
termined affective states, such as shame and jealousy (20).

The present study was designed to further investigate the be-
havioral effects of MDMA on social cognition using emotional iden-
tification paradigms. We employed more sensitive methods than in
our imaging study (12) to investigate the effect of MDMA on iden-
tification of basic emotions from facial cues. Other behavioral mea-
sures included a test of recognition of complex emotions on the
basis of cues from the eye region (21) and a test of emotion identi-
fication from vocal cues (22). We also assessed a range of relevant
subjective effects of MDMA and included a comparison drug, meth-
amphetamine (METH), to determine the specificity of these effects
to MDMA.
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We hypothesized that, in addition to increasing feelings related
to sociability and empathy, MDMA would alter emotion recognition
on the basis of pictures of faces, pictures of eyes, and voices. Nota-
bly, either increases or decreases in emotional identification could
resultin apparent empathogenic effects. Improved identification of
emotions would be consistent with increased empathy (17),
whereas decreased sensitivity to threat-related emotions such as
fear and anger might reduce social avoidance (19) and hence in-
crease social approach behavior (sociability). We further hypothe-
sized that effects of MDMA on social cognition and relevant affec-
tive states would be specific to MDMA rather than generalizing to a
prototypic psychostimulant, METH.

Methods and Materials

Participants

Healthy volunteers, aged 18-38, who reported using MDMA or
ecstasy on at least two occasions were recruited with Internet ad-
vertisements and word-of-mouth. Candidates underwent exten-
sive screening and were excluded on the basis of: psychiatric disor-
der (DSM-IV Axis 1 diagnosis including substance dependence)
(23); signs of medical or neurological illness assessed with medical
examination, electrocardiogram, and structured clinical interview;
body mass index outside healthy range (18.5-30); cardiovascular
iliness in first-degree relative; prior adverse response to ecstasy; and
pregnancy or lactation. All participants provided written informed
consent after receiving protocol descriptions and were fully de-
briefed at study completion as approved by the University of Chi-
cago Institutional Review Board.

Experimental Protocol

A four-session, within-participants, double-blind design was
employed. At each session participants received a capsule contain-
ing: MDMA (.75 mg/kg [MDMA.75] or 1.5 mg/kg [MDMA1.5]1), METH
(20 mq), or placebo (PBO); capsules were administered in random-
ized order. Sessions were scheduled at least 5 days apart to allow for
drug elimination. Participants were asked not to eat for 2 h before
sessions. They were required to abstain from cannabis for 7 days,
alcohol and medications for 24 h, and all other recreational drugs
(e.g., ecstasy) for 48 h before sessions. Compliance was verified with
urine (QuickTox Drug Screen Dipcard, Branan Medical Corporation,
Irvine, California), saliva (Oratect lll, Branan Medical Corporation),
and Breathalyzer (Alco-sensor lll, Intoximeters, St. Louis, Missouri)
screens. Female participants were required to test negative for
pregnancy at each session (Aimstrip, Craig Medical, Vista, Califor-
nia).

Drug doses were selected on the basis of previous research;
MDMA doses in this low-to-moderate range have been safely ad-
ministered to humans previously and produce modest to robust
alterations in mood state (24). We have previously shown MDMA
(1.5 mg/kg) to increase sociability (12); it is also within recreational
dose ranges (25). Three prior studies have employed d-amphet-
amine as a reference compound for MDMA (7,15,26). Tancer and
Johanson (7) used d-amphetamine (10 and 20 mg) and reported
overlapping reinforcing and subjective effects of MDMA (2 mg/kg)
and 20-mg amphetamine, although in many cases MDMA (2 mg)
produced higher ratings. Johanson et al. (15) employed 20-mg d-
amphetamine in a discriminative stimulus procedure and reported
that 50% of participants discriminated MDMA (1, 1.5 mg/kg) as
d-amphetamine (20 mg). Cami et al. (26) used a higher dose of
amphetamine (40 mg) but only tested subjects with histories of
amphetamine use. For the current study, we selected a METH dose
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(20 mg) that is safe and induces robust stimulant and euphoric
effects in amphetamine-naive volunteers (27).

Drug sessions commenced at noon. After baseline measures
(cardiovascular and subjective state; see following text), partici-
pants ingested an opaque gelatin capsule (size 00) containing
MDMA or METH with lactose or dextrose or PBO (filler only). For at
least 4.5 h after capsule ingestion, participants remained in a com-
fortable laboratory environment undergoing regular cardiovascu-
lar checks and subjective state questionnaires. Participants were
alone in testing rooms; their only social contact was with a research
assistant, who was instructed not to interact with participants out-
side of the requirements of the protocol. Participants did not have
access to telephones or the Internet. They remained in the labora-
tory until they no longer showed noticeable drug effects. Partici-
pants started cognitive tasks (e.g., emotional recognition) 65 min
after capsule administration, to coincide with peak drug effect on-
set (26).

Assessment Measures

Subjective measures included Visual Analogue Scales (VAS) (28)
and the Profile of Mood States (POMS) (29). The VAS comprised the
following adjectives: stimulated, bored, sedated, anxious, insightful,
nauseated, loving, dizzy, sociable, confused, lonely, elated, playful,
blank, and restless. The POMS is a 72-item adjective checklistrated on a
5-point Likert scale from 0 (“not at all”) to 4 (“extremely”). The POMS
yields eight subscores, including a friendliness scale. The VAS was ad-
ministered at 0, 30,60, 90, 120, 150, 210, and 240 min after capsule. The
POMS was administered at 0, 90, and 240 min after capsule, with the
middle time point designed to occur during peak drug effects (26). On
the basis of the study hypotheses, subjective outcome measures were:
1) VAS Sociable, Playful, Loving, and Lonely; and 2) POMS Friendliness.
The VAS outcome measures were single items. The POMS Friendliness
subscale is the mean of scores for the following items: “friendly,”
“agreeable,” “helpful,” “forgiving,” “good-natured,” “warm-hearted,”
“good-tempered,” and “kindly.”

Cognitive measures included two facial affect identification
tasks and a vocal affect task. Each cognitive task was completed
once in each session, during the period of anticipated peak drug
effects (26). The Facial Emotion Recognition task (FER) is sensitive to
serotonin and norepinephrine reuptake inhibition (30). Stimuli con-
sist of facial pictures from the Ekman and Friesen series (31). The
version of the task employed includes four basic emotions (anger,
fear, happiness, and sadness), with pictures morphed between neu-
tral (0%) and prototype emotion (100%) in 10% increments (32). For
each emotion, four different actors (two of each gender) were em-
ployed, resulting in 40 stimuli for each of four emotions (10 incre-
mentally morphed pictures/actor/emotion). In addition, 10 neutral
stimuli were added, for a total of 170 pictures. Faces were presented
in randomized order for 500 msec and replaced by a rating screen.
Participants rated each face by selecting the emotion depicted,
from the four emotions and neutral. The main outcome measure
was accuracy (proportion correct).

The Reading the Mind in the Eyes—Revised (Eyes) test was used
to assess identification of complex emotions (21). This task consists
of 36 images of the eye region of men and women presented in
randomized order. Each pair of eyes is taken from a face expressing
a complex emotional state, such as “reflective” or “ashamed.” Par-
ticipants choose between four options to describe the emotion
depicted; after selection, the next image is presented. This task
employs only the eye region, because this area carries subtle yet
critical information about emotional state (21). The Eyes test is
sensitive to oxytocin administration (33). The outcome measure
was accuracy.

www.sobp.org/journal



1136 BIOL PSYCHIATRY 2010;68:1134-1140

The vocal affect recognition task was the Diagnostic Analysis of
Nonverbal Accuracy (DANVA-2) (22) Adult Paralanguage test. This
task comprises 24 audio clips of professional actors saying a single
neutral phrase (“I'm going out of the room now and I'll be back
later”) in a happy, sad, angry, or fearful tone. Within each emotion
category, there are three high emotional intensity and three low
emotional intensity items. After hearing each sentence, partici-
pants choose which emotion was expressed from the four previ-
ously described emotions. The outcome measure was accuracy.

Statistical Analyses

For subjective outcomes, repeated measures analyses of vari-
ance (ANOVAs) were used to assess the effects of drug on peak
change from baseline scores. Significant omnibus F tests were fol-
lowed with post hoc pairwise comparisons with full Bonferroni
adjustment of the significance threshold. For the FER and DANVA-2
scores, two-way repeated measures ANOVAs assessed for main
effects of drug and interactions between drug and emotion type. In
the case that a significant interaction was identified, simple main
effects analysis assessed for effects of drug on identification of each
emotion. The significance threshold was set at .05 for the omnibus
ANOVA, with Bonferroni-adjusted thresholds employed for each of
the simple main effects analyses (p = .05/number of emotions).
Significant simple main effects were followed with post hoc pair-
wise comparisons with full Bonferroni adjustment for the total
number of analyses undertaken (i.e., .05 corrected for simple main
effects analyses as well as pairwise comparisons). An ANOVA as-
sessed the effect of drug on total Eyes score. The a was setat p < .05
(adjusted as described in the preceding text). In the case that
Mauchley’s test of sphericity indicated significant departure from
sphericity (p < .05), Greenhouse-Geisser corrected degrees of free-
dom and significance levels were interpreted. Where the assump-
tion of sphericity was met, we conservatively interpreted Huynh-
Feldt corrected significance levels (34). Session order did not have a
significant effect in any of the analyses and was therefore not re-
tained in the models. We assessed for normality of the data and
univariate outliers before analysis. Data for four outcome measures
were non-normal (VAS Loving, VAS Lonely, POMS Friendly, and
DANVA scores). In these cases, we conducted nonparametric anal-
ysis (Friedman’s ANOVA followed by Wilcoxon signed rank tests). In
all cases except VAS Lonely, the nonparametric approach yielded
the same results; therefore parametric statistics are reported. For
VAS Lonely, nonparametric statistics yielded slight alterations to
the outcome; therefore nonparametric statistics are reported. Trun-
cation of two outlying data points (both in DANVA scores) did not
alter results, and original data were retained. Effect sizes are pre-
sented as m” for parametric analyses and r values for nonparametric
analysis. All analyses were conducted with SPSS 17.0 (SPSS, Chi-
cago, lllinois).

Results

Mean age of participants was 24.4 years (SD = 4.9 years), and 9 of
the 21 were women. Seventeen participants identified as Cauca-
sian, 2 were Asian, 1 was African-American, and 1 was of mixed race.
Participants reported first use of ecstasy at amean age of 19.8 (SD =
2.7) years and lifetime ecstasy use on a mean of 15.0 (SD = 23.1)
occasions; 13 participants had used the drug < 10 times. In the month
before participation, 12 reported smoking cigarettes at least weekly, all
had consumed alcohol, and 16 had consumed cannabis. All partici-
pants had used cannabis at some time in their lives, all but two re-
ported lifetime use of stimulants such as cocaine, and all but one had
used hallucinogens.
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Figure 1. Drug effects on self-reported loving, friendly, and lonely feelings. Top:
Visual Analogue Scale (VAS) Loving. Middle: Profile of Mood states (POMS) Friendly.
Bottom: VAS Lonely. Data are mean change from predrug baseline (= SEM) as a
function of minutes after capsule. n = 20 due to missing data. *Difference (peak
change from baseline) from placebo (p < .05, with Bonferroni correction). *Differ-
ence from =3 4-methylenedioxymethamphetamine (VDMA) (.75 mg/kg; p < .05,
with Bonferroni correction). IDifference from methamphetamine (20 mg; p < .05,
with Bonferroni correction).
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The drugsincreased ratings on all five subjective state measures.
The MDMA1.5 significantly increased loving and friendliness rat-
ings, whereas MDMA.75 increased loneliness. Both MDMA1.5 and
METH increased playfulness, whereas only METH significantly in-
creased sociability.

Drug condition affected ratings on the VAS Loving scale [F(3,57) =
504, p = .004; n*> = .21]. Follow-up analyses indicated that
MDMA1.5 increased loving feelings relative to PBO. There was an
effect of drug on POMS Friendliness [F(2.7,51) = 6.81,
p = .001; n? = .26]. The MDMA1.5 increased friendliness ratings
compared with both PBO and MDMA.75. Drug condition affected
ratings on VAS Loneliness [x*(3) = 11.94, p = .008; r = .54]. Post hoc
analysis showed that MDMA.75 increased loneliness ratings relative
to METH and PBO (Figure 1). Drug condition affected VAS Playful-
ness [F(3,57) = 8.57, p < .001, n* = .31], with MDMA1.5 increasing
playfulness relative to PBO and MDMA.75 and METH increasing
playfulness compared with PBO. There was a drug effect on VAS
Sociability [F(2.5,47.7) = 3.06,p < .05,m> = .14]. Methamphetamine
increased sociability relative to PBO (Figure 2).

There was a significant interaction between drug condition and
emotion on the FER accuracy of emotion identification [F(5.2,104.6) =
3.23, p = .008]. After Bonferroni correction of the Type 1 error rate,
simple main effects analysis did not yield significant effects of drug
on identification of angry, happy, neutral, or sad faces. However,
drug condition affected identification of fearful facial expressions
[F(2.8,56.0) = 4.45, p = .008, n* = .18], indicating that MDMA1.5
decreased accuracy of fear recognition relative to PBO (Table 1).

MDMA did not affect accuracy on the Eyes or the DANVA-2 tests
(Table 1). There was no interaction between drug condition and
emotion type on DANVA-2 scores.

To explore possible mechanisms of the effect of MDMAT1.5 on
facial fear recognition, we conducted exploratory analysis on incor-
rectly identified emotional expressions. MDMA1.5 increased the
tendency to misclassify emotional expressions as neutral, com-
pared with PBO (p < .05, uncorrected; Table 1). We also attempted
to determine whether subjects’ apparent expectancies of receiving
MDMA affected their responses during sessions. Data were reana-
lyzed according to the subjects’ classification of what drug they
thought they had received in each session. There was no significant
relationship between drug identification and any of the measures
that were sensitive to drug effects.

Discussion

We found that MDMA (1.5 mg/kg only) altered a behavioral
indicator of social cognition. Specifically, it robustly reduced recog-
nition of fearful faces, without changing recognition of other emo-
tions from facial or vocal cues. Although previous studies have
confirmed that the drug induces subjective feelings related to so-
ciability and empathy, this is the first published demonstration of
an overt behavioral effect of MDMA in humans.

The pattern of findings in our study might be more consistent
with increased social approach behavior (i.e., sociability) than in-
creased empathy. Anecdotal reports indicate that ecstasy increases
interpersonal connection (3), which might suggest increased sensi-
tivity to emotions in others. In the present study, MDMA produced
self-reports of loving feelings and friendliness but decreased the
accuracy of participants in identifying fear in others. A decreased
ability to identify negative emotions, particularly threat-related sig-
nals such as fear, might facilitate social approach behavior (12,35).
Thus, MDMA might facilitate social interactions because it reduces
the impact of the negative emotions of others rather than enhanc-
ing recognition of and sensitivity to the emotions of others.
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Unexpectedly, some subjective effects measured were in-
creased by METH as well as MDMA. Indeed, only METH significantly
increased self-rated sociability. Moreover, whereas MDMA (1.5 mg/
kg) significantly increased loving feelings and friendliness com-
pared with PBO, these ratings were not significantly different from
ratings during METH sessions. These similarities were unexpected,
because of the different pharmacological profile and anecdotal
reports of the effects of amphetamine and MDMA (36,37). It is
possible that the expectation of receiving MDMA influenced sub-
jects' reports of empathogenic feelings. Although expectancies
were minimized with double-blind conditions and a range of pos-
sible drugs to be administered, it was difficult to completely control
expectancies. Indeed, 6 of 21 participants guessed that they had
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Figure 2. Drug effects on self-reported playfulness and sociability. Top:
Visual Analogue Scale (VAS) Playful. Bottom: VAS Sociable. Data are mean
change from predrug baseline (= SEM) as a function of minutes after cap-
sule. n = 20 due to missing data. *Difference (peak change from baseline)
from placebo (p < .05, with Bonferroni correction). *Difference from =*3,4-
methylenedioxymethamphetamine (MDMA) (.75 mg/kg; p < .05, with Bon-
ferroni correction).
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PBO, placebo; MDMA.75, .75-mg/kg *3,4-methylenedioxymethamphetamine (MVDMA); MDMAT1.5, 1.5-mg/kg MDMA; METH, 20-mg methamphetamine; FER, Facial Emotion Recognition task; Eyes,
Reading the Mind in the Eyes-Revised; DANVA2, Diagnostic Assessment of Nonverbal Accuracy 2 Adult Paralanguage test. 1 vs. 2, PBO vs. MDMA.75; 1 vs. 3, PBO vs. MDMAT1.5; 1 vs. 4, PBO vs. METH; 2 vs.

3, MDMA.75 vs. MDMAT1.5; 2 vs. 4, MDMA.75 vs. METH; 3 vs. 4, MDMAT1.5 vs. METH.

“Proportion correct.

bp < .05, with Bonferroni adjustment for multiple comparisons.

°p < .05, uncorrected.

9FER number of misclassifications of emotions as neutral.
€N = 20, missing data due to equipment malfunction.
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consumed ecstasy when they had received METH. However, fol-
low-up analyses revealed that the guesses of participants about the
drug received were not significantly related to outcome measures,
suggesting that expectancies play a minor role in these results. A
more likely alternative is that METH might have a more prosocial
profile than previously thought. Psychostimulants have been
shown to enhance the rewarding value of social interactions in
rodents (38) and humans (39), and METH is associated with social
and particularly sexual enhancement in some subcultures (40).
Thus, the prosocial effects of MDMA might be less selective than
believed.

The effect of MDMA on social cognition was limited to identifi-
cation of emotions from facial expressions, with no apparent effect
on recognition of affective cues from the eye region or from voices.
Thus, it seems that performance alterations arising from MDMA are
specific to processing of whole-face visual affective cues. However,
whereas the facial task required participants to identify emotions
on the basis of subtle, briefly presented pictures, there were no time
limits on responding to items in the Eyes task. Moreover, whereas
the vocal stimuli presented contained two levels of emotion inten-
sity (high vs. low), the facial task included 10 levels (from neutral to
100% intensity, in 10% increments). Thus, it might be that MDMA
affects identification of subtle emotional cues rather than having
modality-specific effects. Future research requiring affect recogni-
tion from subtle, briefly presented vocal and eye-region stimuli
could clarify this issue.

Some limitations should be noted. First, as noted previously, the
behavioral tasks we used might not have been sensitive to all the
unusual social effects attributed to MDMA. For example, the static
photos of facial affect we employed might be less ecologically valid
than dynamic stimuli (41). At the time of study initiation, no suitable
dynamic stimuli were available. Second, we are not aware of tasks
that include both social and nonsocial stimuli, making it difficult to
determine the specificity of these findings to social stimuli. A third
possible limitation was that we adjusted the dose to the body
weight for MDMA but not for METH. This is unlikely to be a major
factor, because participants were within a narrow weight range
(body mass index 18.5-30), and post hoc analysis indicated that
only one measure of the effects of METH (playfulness) correlated
with body weight (r = —.45, p = .04). A final limitation is that, for
ethical reasons, all participants had prior experience with ecstasy or
MDMA, so the findings might not generalize to MDMA-naive indi-
viduals (42). However, we intentionally recruited candidates with
limited previous exposure, to minimize possible effects of prior use.

There are a number of directions for future inquiry. In rodents,
MDMA increases prosocial behavior (36,43), and this effect is atten-
uated by an oxytocin receptor antagonist (2). Oxytocin is a neu-
ropeptide known to be a critical modulator of social behavior in
mammals (44,45). In humans, MDMA increases plasma oxytocin
levels (13,46), and plasma oxytocin levels also vary positively with
enhanced subjective sociability after MDMA (13). This suggests that
a fruitful area of future research will be to examine the role of
oxytocin in the social cognitive, affective, and behavioral effects of
MDMA in humans. Second, there is a need for studies of the cogni-
tive mechanisms underlying alterations to social cognition. For ex-
ample, we found that MDMA (1.5 mg/kg) increased the number of
non-neutral faces erroneously identified as neutral, apparently re-
ducing the capacity to detect subtle emotional signals. This phe-
nomenon, which might underlie the reduced fear identification
demonstrated in this study, requires further investigation. Finally, it
is possible that certain social predispositions, such as high or low
levels of trait sociability, affect the degree to which MDMA alters
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social processing in humans, potentially contributing to individual
preferences for MDMA.

The present findings have implications for both recreational and
therapeutic MDMA use. Recreational ecstasy users might benefit
from knowledge that, although it might increase feelings of inter-
personal connection, ecstasy can subtly impair interpersonal com-
petence. For instance, compromised social cognition might in-
crease social risk-taking while under the influence of the drug. In
addition, considering that social expectancies predict use of other
drugs, such as alcohol (47), modifying the expectations of users
about positive social effects of MDMA might alter ecstasy-use be-
havior (48). With regard to therapeutic use of MDMA, ongoing
research on MDMA-assisted therapy should investigate possible
mechanisms of any therapeutic effects (1,6). A recent placebo-con-
trolled pilot study has indicated that MDMA-assisted psychother-
apy might be useful in reducing symptoms in patients with treat-
ment-resistant posttraumatic stress disorder. Although mech-
anisms of this apparent effect remain unclear, reductions in the
intensity of fear perception, including but not limited to those
reported here, might facilitate engagement with traumatic material
during therapy (49). Moreover, reduced sensitivity to subtle signs of
negative emotions in others (e.g., the therapist) might enable a
patient to express thoughts or feelings that were previously inhib-
ited because of perceived negative responses in the listener. In
addition to further controlled research to investigate the effective-
ness of MDMA in psychotherapy, an understanding of the socio-
emotional cognitive mechanisms underlying such effects will help
clinical researchers design treatments that optimize the therapeu-
tic potential of this drug.
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