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3,4-Methylenedioxymethamphetamine
(MDMA) has been at the center of a debate over its
potential benefits as an adjunct to psychotherapy versus its capability for neurotoxic effects
and is currently classified as a Schedule 1 drug by the Drug Enforcement Administration
(DEA). However, as yet, there is very little methodological data on the subjective experience
of the MDMA-induced state or its psychological and behavioral sequelae. The present study
was, therefore, designed to obtain this kind of information. Twenty psychiatrists who had
taken MDMA previously were evaluated using a semistructured
interview. Subjective experience of the actual MDMA-induced state, as well as both short-term (< 1 week) and relatively
longer term (> 1 week) sequelae, were examined retrospectively. Side effects, insight gained,
pleasure, and intensity of the MDMA experience were evaluated as were the influence of set
and setting at the time the MDMA was taken and the dosage utilized. Finally, the authors
discuss methodological problems and limitations of a study of this type.
-----Or
Nerv Merit Dis 180:345-352, 1992

3, 4-Methylenedioxymethamphetamine
(MDMA) is a
methoxylated
amphetamine that is chemically related
to both hallucinogens and stimulants. Although first
synthesized and patented in Europe in 1914 (Downing,
1986), MDMA remained in relative obscurity until the
late 1960s, when it reappeared in the western United
States (Seymour, 1986). During the 1970s and early
1980s. MDMA gained popularity as both an adjunct to
psychotherapy
(Downing, 1986; Greer and Tolbert.
1986: Greer and Strassman. 1985) and as a recreational
drug (Peroutka, 1987). The popularity of the drug may
be related to its reported ability to increase self-confidence and serf-acceptance,
lower defenses, and induce

into Schedule 1 in July of 1985. Schedule 1 is reserved
for drugs that are deemed to have a high potential for
abuse, have no currently accepted medical use in the
United States, and lack accepted safety for use under
medical supervision.
Controversy
over this classification led to subsequent court hearings and the recornmendation of the administrative judge that, as there
was indeed a valid argument for an accepted medical
use of MDMA, it be removed from Schedule 1 and
placed in the less restrictive Schedule :3(Barnes, 1988;
Lawn 1988a). This reclassification was temporary, however, because DEA officials overturned the court decision and MDMA was once again assigned to Schedule
1 in March of 1988 (Lawn, 1988b).
Concerns have been raised that MDMA may induce

feelings of empathy and love (Grinspoon and Bakalar,
1986). MDMA's recent utilization as an adjunct to psychotherapy has historical antecedents in the 1950s and
early 1960s, with efforts designed to explore both hallucinogen-assisted
(Grinspoon and Bakalar, 1979) and
amphetamine-assisted
(Pohlman, 1957) psyehotherapies.
Reports of neurotoxicity
in laboratory animals from
a related compound,
methylenedioxyamphetamine
(MDA; Ricuarte et al., 1985), however, led the Drug
Enforcement
Administration
(DEA) to place MDMA

short-term as well as long-term adverse effects, some
of severe and perhaps life-threatening proportions. Side
effects include effects similar to those of amphetamines
(e.g., tachycardia,
dry mouth, palpitations,
trismus,
bruxism, nausea, and insomnia
[Greer and Tolbert,
1986; Peroutka et al., 19881), impaired judgment and
gait (Downing, 1986), panic attacks (Whitaker-Azmitia
and Aronson, 1989), and human death (Dowling et al.,
1987). Neurotoxicity
has been reported in laboratory
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animals (Commins et al., 1987; Schmidt, 1987; Schmidt
and Taylor, 1987), including axonal changes in seroton345
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ergic neurons of nonhuman primates given relatively
low dosages of MDMA (Ricaurte et al., 1988).
Examination
of many of these studies, however,
raises several questions. In Dowling et al.'s (1987) report of five deaths in which MDMA was detected in
blood by postmortem toxicology, independent
and potentially lethal medical factors were present in each
instance. These included atherosclerotic
cardiovascular disease,
idiopathic
cardiomyopathy,
bronchial
asthma, electrocution,
and toxicology screens positive
for barbiturates,
narcotic analgesics, and alcohol. Reports of neurotoxicity are complicated by differences in
the effects of MDMA on different species of laboratory
animals (Battaglia et al., 1988; Logan et al., 1988; Stone
et al., 1987) and by the fact that long-term studies suggest that MDMA-induced changes in serotonin neurons
may be only temporary (Battaglia et al., 1988). Studies
designed to assess serotonin function in humans with
a history of heavy recreational MDMA use (Price et al.,
1989) have en careful review been found to be methodologically flawed (Grob et al., 1990). The clinical implications of a depletion in serotonin neuronal terminals
remain unclear, inasmuch as there have been no documented clinical cases of MDMA-induced serotonergic
neurotoxicity;
e.g., there have been no reports of expected mood, sleep, appetite, aggressive, or sexual dysregulation. Furthermore,
a widely prescribed and approved anorectic
medication,
fenfiuramine,
has a
significantly greater degree of neurotoxicity
on the serotonergic
neurotransmitter
system (Schuster
et al.,
1986), and yet has not been associated with any adverse
clinical sequelae, remains classified as a Schedule 4
drug, and continues to be marketed (Derome-Tremblay
and Nathan, 1989). Reports of panic attacks have left
unanswered questions about whether these episodes
met DSM-III-R criteria for panic disorder or were transient episodes of amxiew,
Despite all this clinical, pharmacological,
and legal
attention, few studies have examined the phenomenology of the MDMA-induced state, behavioral and psychological sequelae, or the beneficial effects that users
claim for it. In one of the few studies that did investigate
possible beneficial effects of MDMA, Greer and Tolbert
(1986) reported on the experiences
of 29 subjects. The
subjects studied claimed enhanced
communication
(100%), increased feelings of intimacy (93%), cognitive
benefit (e.g., an expanded mental perspective,
insight
into personal patterns or problems, and improved selfexamination
skills, etc.; 76%), euphoria or loving feelings (55%), greater self-confidence
or self-acceptance
(34%), lowered defenses (34%), and transcendent
experiences (17%). Other studies have also included reports
of a heightened sense of closeness with other people
(Peroutka et al., 1988) and heightened sensual awareness (Downing,1986).

The questions raised by this study are in many ways
similar to those faced by researchers
in the 1960s who
investigated hallucinogens
(e.g., LSD). A review of such
studies reveals a disparate array of conflicting perspectives. Findings ranged from the demonstration
of a
strong association between the frequent use of hallucinogens and severe underlying psychopathology
(Barron et al., 1970; Blacker et al., 1968; Smart and Jones,
1970; Welpton, 1968) to the assessment that even liraited exposure to these potent mind°altering substances
'could eventuate in profound, positive, and long-lasting
changes in underlying personality structure (Sherwood
et al., 1962; Unger, 1963). Until research into the clinical
effects and therapeutic
potential of hallucinogens
was
abruptly terminated because of public health and medical concerns as well as social and political pressures,
numerous studies were conducted to answer these vexing questions. Significant among them were McGlothlin
et al.'s (1967) observation that although more than half
of their normal subjects receiving experimental
LSD
subjectively reported lasting positive effects, it was not
possible to corroborate
such findings through objective
psychological
measurement.
Other investigators
(Savage et al., 1964, 1966), however, reported significant
positive effects at 1 and 2-year follow-up assessments
of long-term psychological
change following only one
high dose hallucinogen session. Unfortunately, the societal and political turmoil experienced during this historical period as well as highly publicized public health
and medical concerns prevented further examination
of these confounding research questions. The present
study, although by necessity retrospective in nature, is
a preliminary attempt designed to clarify some of these
unanswered
questions.
The present study retrospectively
investigated the
subjective reports of the phenomenology
and the psychological and behavioral sequelae of MD_L_ use by 20
psychiatrists.
The authors also attempt to more clearly
define some of the previously reported effects of the
drug.
Methods
Twenty subjects volunteered for participation in this
study. All participants
met the inclusion criteria of being doctors of medicine, having a minimum of at least
1 year's training in a psychiatric
residency program,
and having previously used MDMA. No subject who
met these criteria was excluded. We selected this sample for study because
we believed that psychiatrists
would be knowledgeable
of psychological phenomena
and trained to observe and analyze their own internal
experiences. Also, it presented an opportunity to ask
physicians who had personal experience with the drug
about their opinions regarding
its therapeutic
and
abuse potentials.

PHENOMENOLOGY
ANDSEQUELAE
OFMDMAUSE
After explaining the study, obtaining informed consent, and assuring confidentiality,
one interviewer (M.
B. L.) conducted a semi-structured
interview. The interview included questions about demographic information, medical and psychiatric
history, frequency of
MDMA use, dose, set, and setting. Psychological
and
physiological effects, including adverse effects and sequelae to the experience,
were explored,
as were
changes in the effects of MDMA with repeated use.
Similarities between the effects of MDMA and other
previously used psychoactive
substances were also examined,
Subjects were queried about their attitudes toward
MDMA, including concerns about reported neurotoxic
effects, opinions regarding abuse and therapeutic
potentials, and the religious or spiritual significance of
their MDMA experiences.
Finally, each subject was
asked whether he or she had ever given MDMA to a
patient as an adjunct to psychotherapy,
Results
Demographic

Information
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70% (14 of 20) of subjects with a dose range of 30 to
125 mg (75 _+33 mg). The length of time between the
last use of MDMA and the interview ranged from 1 day
to 4 years (400 + 351 days; median time, 360 days).
Set and Setting
A majority of the subjects (80% [16 of 20]) prepared
themselves in some way for their MDMA experience.
Common preparations
included speaking with others
who had had experience with MDMA, fasting, meditatlng, selecting a quiet setting where disturbances
were
unlikely,and beingwith close friends when the MDMA
was taken. All subjects had some knowledge of the
effects of MDMA before taking it and 65% (13 of 20)
reported having positive expectations about their experience. Only 35% (7 of 20) of subjects recalled having
been given instructions on how to use MDMA.
When subjects were asked about their intention or
purpose for using MDMA, 80% (16 of 20) listed selfexploration or personal growth, 30% (6 of 20) stated
they utilized the drug for enhancing interpersonal
rela-

The 20 subjects consisted of 18 men and two women
ranging in age from 28 to 55 years (mean + SD, 35.9 _
7.2 years). All subjects resided in Southern California
and were recruited over several months through word
of mouth. The subjects had been in their psychiatric
careers from 1 to 25 years (7 _+ 6.5 years). Fifty-five

tionships, 25% (5 of 20) desired a pleasant experience,
and 20% (4 of 20) mentioned curiosity (subjects often
gave more than one response to this question). Twentyfive percent (5 of 20) of subjects reported talang other
psychoactive
substances with MDMA on at least one
occasion. The most common were marijuana (15% [3
of 20D, alcohol (15% [3 of 20]), and benzodiazepines
(5% [1 of 20]).

percent (11 of 20) had completed their psychiatric residency, while 45% (9 of 20) were presently in a psychiattic training program. AIl subjects had been in psychotherapy at some point in their lives, with the length of
treatment ranging from 5 months to 10 years. Thirty
percent (6 of 20) reported ongoing medical problems,
Five of these subjects were taking prescription medications for their conditions (i. e., migraine headaches, hypertension, _aucoma,
ulcerative colitis, and arthritis)
and a sixth described chronic low back pain but was
receiving
no medical treatment.
Whereas this was
clearly not a drug-naive sample, since all subjects had
a history of drug experimentation,
most commonly with
marijuana, none of the subjects had a history suggestive
of psychoactive substance abuse or psychoactive substance dependence as defined by DSM-III-R. Fifty-five
percent (11 of 20) reported having a regular "spiritual"
or meditative practice,

Eighty-five percent (17 of 20) of subjects regulated
the environment
to enhance their MDMA experience.
The most frequently reported methods were listening
to music or poetry, selecting a natural setting (e.g., a
forest, beach, etc.), and utilizing a blindfold (to decrease visual input). Of the 17 subjects who regulated
the environment,
14 of 17 (82%) reported that the effect
of the environment
on them was enhanced during the
MDMA experience,
two subjects reported no change,
and one subject felt the environment was "more meaningless." Examples of the enhanced effect of the environment on the subjects can be found in the following
quotations: "the music had much more depth, richness
and clarity"; "the music seemed clearer...
I could hear
things I hadn't heard before even though I'd heard the
song before ... I was more attentive to the words ...
the notes were very clear and stood out"; "colors were
brighter..,
there was a sensory perceptual
enhance-

MDMA Use

ment'; "I was much more in harmony with nature. I
could feel the power of being in nature"; and "the poetry and the music were more meaningful. My receptivity to their emotional impact was much greater."

The number of times subjects had previously ingested MDMA ranged from one to 25 (4.2 2 5.1). Six
(30%) of the subjects were able to recall the dose of
MDMA they had taken. Among these subjects, the reported dose range was 100 to 200 mg (147 _+28 mg). A
second dose was utilized on at least one occasion by

Subjective

Effects of MDMA

The phenomenological
experiences
often by subjects are listed in Table

reported most
1. Experiences
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TABLE
!
Phenomenology

of MDMA

Altered time perception
Increased abilityto interact with or be open with others
Decreased
defensiveness
Decreased
fear
Decreased sense of separation or alienation from others
Changes in visual perception
Increasedawarenessofemotions
Decreased
aggression
Speech changes
Aware of previously unconscious memories
Decreased
obsessiveness
Cognitive
changes
Decreased

restlessness/agitation

Decreased
impulsivity
Decreased compulsiveness
Decreased
.Mtered

anxiety

perception

of spatial

Decreased desire for sleep
Increased
libido

relationships

%
90
85
80
65
60
55
50
50
45

40
40
40
30
25
20
15
15
10
10

Subjects generally reported that they were less aware
of their own boundaries
and described
experiencing
less distinction between their "self' and "others." None
of the subjects reported that ego boundary changes
caused problems during or after their MDMA experiences. Several reported an enhancement
of their personal relationships
and professional performance
as a
result of these changes. Quotations included the following: "I had a sense of being more connected and less
separate... I felt more unity with people... I had less
fdea of them being separate"; "(I felt) more united with
the world and other people"; and "my ego boundaries
become porous..,
there is a sharing of ego boundaries
with the persons you're with."
Cognitive changes involved shifts in the form and
content
of cognition.
Characteristic
comments
included the following: "slowed thoughts"; "mental slowing"; "increased tendency to think about relationships";
"strong shift from the mundane toward oneness, spiritualness..,
shift to a more positive cognitive set";
"called a friend in Florida, but I was confused. I thought

reported most frequently included: altered perception
of the passage of time (90% [18 of 20]), increased ability
to interact with or be open with others (85% [17 of 20]),
decreased
defensiveness
(80% [16 of 20]), decreased
fear (65% [13 of 20]), decreased sense of separation or
alienation from others (i.e., changes in ego boundaries;
60°/6 [12 of 20]), changes in visual perception (55% [11
of 20]), increased awareness of emotions (50% [10 of
20]), decreased feelings of aggression (50% ti0 of 20]),
alterations
in speech patterns (45°/6 [9 of 20]), awareness of previously unconscious
memories (40°/6 [8 of
20]), decreased obsessiveness (40°/6 [8 of 20]), and cognitive changes (40% [8 of 20]). The phenomenological
nature of these experiences can be elucidated by direct
quotations from subjects,
Reports of altered time perception were highly vanable. Examples included reports of time being "cornpressed," "dilated," "expanded," "slowed down," and
"sped up." One subject experienced time both speeding
up and slowing down in the same MDMA experience,
Others were aware that their perception of time was in
some way altered, but were unable to describe the nature of the alteration,
Of the 17 subjects who reported an increased openness or ability to interact with others, two separate
subjects stated that they each became engaged within
1 month after taking MDMA. One subject related that

it was 3 hours earlier than it was"; and "unconventional
thoughts..,
new ideas..,
refrained."
Visual changes generally involved an intensification
of visual perception: "colors were more intense"; "perceptual clarity"; "heightened
awareness
... more intense"; "enhancement
of color and light...
I perceived
more detail"; and "a perceptual accentuation of what I
was focusing on." Four of the subjects, however, reported a change in the content of visual perception:
One reported experiencing
visual images of squares
and colors during an MDMA session in which a blindfold was worn. A second subject reported seeing "patterns, designs, and colors." These were present only
when the subject's eyes were closed and when MDMA
was taken in combination with marijuana. A third subject saw "patterns of dots" and experienced a _qsual
illusion (i.e., "the walls moved") when MD5L& was
combined with alcohol. A fourth subject reported
changes in visual perception during an MDMA session
at night in a room where no lights were turned on.
Thus, among the four subjects who experienced visual
imagery, illusions,
or hallucinations,
perceptual
changes occurred only when there was either an environmentally
induced reduction in visual input (i.e., a
blindfold or darkened room)or when another psychoactive substance was combined with MDMA (i.e., alcohol or marijuana).

this occurred because "we saw other reasons for doing
things which we'd thought we were doing because we
didn't care for each other. We saw the love underneath

Adverse Effects

it all." The other subject stated "we focused on how we
were defensive with each other." Follow-up 2 years
later revealed that both subjects had married and that
each couple had remained married,

as adverse was made by the investigators and not the
subjects. In some instances, subjects spontaneously reported no adverse or unpleasant responses to these
effects of the drug (e.g., decreased appetite). The most

It should be noted that the decision to label effects

PHENOMENOLOGY
ANDSEQUELAE
OFMDMAUSE
common adverse effects that occurred during the
MDMA-induced state are listed in Table 2 and include
decreased desire to performmental or physicaltasks
(70% [14 of 20]), decreased appetite (65% [13 of 20]),
trismus (i.e., jaw clenching; 50% [10 of 20]), decreased
libido (45% [9 of 20]), increased restlessness
and agitation (35% [7 of 20]), bruxism (i. e., grinding of the teeth;
30% [6 of 20]), increased anxiety (25% [5 of 20], although
in one case the anxiety was related to the sudden appearance of a dog and disappeared when the dog left),
and decreased ability to perform mental or physical
tasks (20% [4 of 20]). Other experiences
that were not
specifically asked about but were mentioned during the
interviews included nystagmus (i(P_ [2 of 20]), diaphoresis (5% [1 of 20]), tactile illusion ("a blanket felt like
the wind"; 5% [1 of 20]) and an intensified feeling that
life is meaningless (5% [1 of 20]). There were no reports
of auditory hallucinations,
paranoia, panic attacks, increased aggression, or choreoathetoid
movements.
Sequelae
Sequelae were divided into short term (less than 1
week) and long term (greater than 1 week). This division was an arbitrary one made after the data were
obtained to assist with interpretation.
The short- and
long-term sequelae are listed in Tables 3 and 4. The
majority of these sequelae are self-explanatory.
However, a few deserve further description,
Changes in values or life priorities often involved a
shift away from materialistic
values and toward interpersonal relationships.
Quotations included: "increased
priority on spiritual matters and relationships";
"less
materialistic..,
more interested in quality of life"; "increased focus on relationships";
"less materially oriented ... keeping things simple ... showing compassion for other people";
"further
confirmation
of
spiritual orientation":
"more focused on education and
learning"; "heightened prioritizing of aesthetic values";
and "less driven ... more contented."
Among the six subjects who reported
long-term
changes in their sense of separation from others, five
described more persistent alterations and the sixth described changes that lasted only a few weeks. All six
subjects stated that these changes involved an experience of feeling less separate from others. This was not
described as problematic or as a psychotic fusion in
which the boundaries between self and other were nonexistent, but instead as a positive state in which the
boundaries were less rigid and impermeable and an
enhanced sense of empathy existed. Thirty percent (6
of 20) of subjects also reported an increased interest in
religious issues and commitment to spiritual practices,
Six subjects reported ongoing medical problems at
the time they took MDMA. Of these, 33% (2 of 6) reported changes in their medical problems following
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TABLE
2
Effects

Adverse

%
to perform mental
Decreased appetite
Trismus
Decreased

desire

or

physical tasks

Decreased libido
Increased restlessness/agitation
Bruxism
Increased anxiety
Decreasedability to perform mental or physical tasks
Disorientation/confusion
Nausea/vomiting
Increased
fear
Increased

defensiveness

Decreased ability to interact with or be open with others
Depressed
mood
Nystagmus
Increased obsessiveness
Motor tics
Increased

compulsiveness

Headaches
Decreased awareness of emotions
Increased
aggression
Auditory

hallucination

Choreoathetosis
Panicattacks
Paranoia

70

65
50
_
45
35
30
25
20
15b
15
15
15
10
10
10_
5
5"
5
5
5
0
0
0
0
0

done subject reported that he experienced chronic trlsmus prior
to taking MDMA.While taking MDMA.the trismus stopped, but it
returned againonce the drug effect woreoff.
_rwo of the subjects who reported disorientation or confusion
emphasized that this happened to them during only one of multiple
experiences with MDMAand, in both subjects, extenuating circumstances were present. One subject had combined MDMAwith marijuana_ The other was in the mountains at the time and had been
experiencing
disorientation prior to taking MDMA.The MDMAintensifted the disorientation.
_Thissymptomwas not specificallyasked about but was described
by two subjects.
'Subject described trembling of face and hands 3zldhyperrefieyaa_

the use of MDMA. These included decreased pain in a
chronic arthritic condition and an increased dedication
to physical therapy for treatment of chronic back pain.
AIl subjects denied any craving (defined as "a need
or compulsion")
to take MDMA again, but 70% (14 of
20) reported that they "had an interest" in taking it
again. Of the 30% (6 of 20) who did not have an interest,
half (3 of 6) had previously had unpleasant or dysphoric
experiences with MDMA.
Subjects were then asked "Would you use MDMA
again?" and 85% (17 of 20) responded that they would.
Among the three subjects who stated they would not
use MDMA again, two described prior dysphoric or
unpleasant
experiences;
"it didn't feel good" and "!
donlt like what it does to my body..,
it doesn't transform you" were characteristic
quotations.
The third
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TABLE
3
Short-Term

TABLE
4

Sequelae

Long-Term

Sequelae

%

%

Decreased sleep
Decreased
appetite
Increased sensitivityto emotions

40
30
25

Improved social/interpersonal
functioning
Changes in religious/spiritual
orientation
or practice
Changes in values or lifepriorities

50
464
45

Decreased ability to perform mental or physical tasks
Decreased desire to perform mental or physical tasks

20
20

Improved occupational
functioning
Increased ability to interact with or be open with others

40
35

Increased ability to interact with or be open with others
Decreaseddefensiveness

20
20

Decreased
defensiveness
Changesin ego boundaries

30
30

Fatigue
Decreased
aggression
Decreasedfear

154
15
15

Decreased
desireto use alcohol
D_creased
fear
Increasedsensitivity
to emotions

25
20
15

Cognitivechanges
Depressedmood
Decreased
obsessiveness

15
10
10

Increased desire to use hallucinogenicsubstances
Improvedfamilyrelationships
Change in career plans

15
15
15

Speech
changes

I0

Increased restlessness/agitation
Alteredperceptionof time
Decreasedanxiety
Decreased
libido
Trismus

10
10
l0
10
l0b

Decreased
Decreased

10
10

Changein egoboundaries
Decreased
restlessness/agitation

5
5

Increased
appetite
Decreasedimpulsivity
Nausea/vomiting
Decreased
memory
Bruxism

5
5
5
5
5

Decreasedcompulsiveness
Increased
libido

5
5

"This symptom was not specifically
_ked about,
tioned by three subjects.
"Includes one subject with pre-existing
trismus,

but it was men-

subject stated that the present illegal status of MDMA
was the reason for not taking it again.
Repeated MDMA Use
The 14 subjects who had used MD_L-Xon more than
one occasion were questioned about any changes in
the nature of their MDMA-induced experience with repeated use. None of the subjects reported using an
escalating dose of MDMA and no consistent changes
were found with recurrent use in the intensity, pleasure, or insight gained from the experience.
Attitudes

toward MDMA

When asked about current attitudes toward MDMA,
85% (17 of 20) of the subjects expressed concern about
reported neurotoxic effects of the drug. Despite these
concerns, 85% (17 of 20) were in support of further
clinical research utilizing MDMA. Among the three subjects who were not in support of research, two expressed ambivalence and the third was unequivocally
against research. Of the two ambivalent subjects, one
was concerned about the abuse potential of MDMA and
the other about possible ser0tonergic
neurotoxicity,

restlessness/agitation
obsessiveness

Decreasedcompulsiveness
Increasedimpulsivity
Decreased
impulsivity
Cognitive
changes
Decreased
aggression
Speechchanges

5
5
5
5b
5
5"

"6of 13 = 46%.
_'Subject reported a permanent shift to a more "positive" cognitive
set.
"Subject described a permanent increase in ability to produce
speech.

The subject

who was against

research

felt that the drug

had no therapeutic potential at all. These three subjects
had each experienced at least one episode with MDMA
which they described as unpleasant.
All subjects reported that they had never given
MDMAto a patient.
Discussion
The phenomenology
of MD_L-X can be divided into
three categories: (a) perceptual changes; (b) changes
in affective state; and (c) changes in interpersonal relationships. Perceptual changes most frequently involved
sensory intensification
and an altered perception
of
time.
Affective states showed both quantitative

and quali-

tative changes. Fifty percent of subjects reported increased
awareness
of their emotions while taking
MDMA. Qualitative changes were similar to those previously reported
by other authors (e.g., heightened
sense of closeness, increased feelings of intimacy, etc.
[Greer and Tolbert, 1986; Peroutka et al., 1988]).
Ego boundary changes were generally experienced
as reduced distinction between self and not-serf. However, this loss of self-other distinction seemed different
from the fusion of self and object representations
found
in schizophrenia
and borderline personality
disorder
states, since subjects found the experience positive,

PHENOMENOLOGY

AND SEQUELAE

reported increased
empathy, and remained clearly
aware of the conventional
self-other distinctions
as
adaptive ego constructs. This combination of increased
identification
and empathy with others together with
awareness of the conventional
self-other boundaries
has been described as one of the characteristics
distinguishing peak or transpersonal
experiences
from
pathological fusion (Nelson, 1990; Shapiro, 1990). Appatently, similar experiences of transcending self-other
boundaries have been described across centuries in
mystics as well as in contemporary peak, meditative,
and some psychedelic experiences
(Engler, 1981; Goleman, 1988; Maslow, 1971; Shapiro and Walsh, 1984),
although there does exist considerable
controversy
over whether drug-induced
unitive experiences
can
rightfully be regarded as "true" mystical experiences
(Grof, 1980; Smith, 1964; Walsh, 1990). It seems plausible that the combination of altered ego boundaries and
decreased fear may be related to the reduction in psychological defensiveness
reported by 80% of the subjects. When people feel more "connected" with others,
and experience more self-acceptance (as has been reported previously), there is less need to be defensive,
The adverse effects most frequently reported are similar to those of structurally related compounds. Amphetamine-like
effects were most prevalent (e.g., anorexia, trismus,
motor restlessness,
bruxism),
Hallucinatory or illusory phenomena were reported infrequently. Of the four subjects who reported visual
phenomena of these types, two combined MDMA with
other psychoactive substances (alcohol or marijuana)
and the other two reduced visual input by using a blindfold or darkened room. This low incidence of visual
illusions and hallucinations is in marked contrast to
psychedelics such as LSD.
It is interesting to note that 70% (14 of 20) of subjects
reported a decreased desire to perform mental or physical tasks during the MDMA experience,
which was
twice as common as subjects reporting motor restlessness. This is in contrast to the increased activity generally observed with amphetamines.
Further investigation is needed to clarify the nature of this change,
Another notable finding from this study was that
while short-term sequelae included both adverse effects and changes in interpersonal
functioning,
the
most commonly reported long-term sequelae involved
improved functioning
(e.g., interpersonal,
occupational) and changes in attitudes
or behaviors
(e.g.,
religious/spiritual
orientation
or practice, values, life
priorities). In fact, the list of reported long-term sequelae was notable for its lack of deleterious effects,
These fmdings stand in marked contrast to many popufar and professional assumptions regarding MDMA use.
Factors that may have contributed to the unexpectedly
low number of adverse effects include: the high func-
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tional status of the subjects, the high number of subjects who prepared themselves in some way prior to
using MDMA, careful structuring
of the environment,
and the relatively high frequency of positive expectations.
This study found no changes in the effects of MDMA
with repeated use. One subject reported taking the drug
on at least 25 different occasions over 4 years with no
reduction in the drug's effectiveness and no increase in
dosage utilized. This contrasts with previous reports of
reduced efficacy with repeated use of MDMA (Peroutka, 1989). It is noteworthy that the subject just mentioned used MDMA at intervals separated by a minimum of several weeks.
Over half of the subjects studied stated that they
believed the MDMA experience has a high or very high
potential as an adjunct for pychotherapy,
particularly
in regards to its capacity to enhance empathy. This is
consistent with the reports of some investigators who
have identified MDMA as an empathogen
(Adamson
and Metzner, 1988). Concern was also raised, however,
over the potential for abuse of MDMA. The uncontrolled use of MDMA, especially by young people, with
poor appreciation
of set and setting, mixing MDMA
with alcohol or other drugs, and disregarding proper
safety standards were all cited as concerns over the
potential for dangerous misuse of MDMA.
There are several methodological
limitations associated with a study of this type. First, the sample was not
randomly selected. The reports obtained were subjectire and had no objective measurements
to confirm
them. While objective physiological
and behavioral
measures are possible, they would necessitate a study
of a different nature. The attempt here was to focus
on phenomenology,
since so little is known about the
MDMA user's personal experience.
Another limitation is that the reports are rerrospectire. which means that they may be distorted by inaccurate recollections and biases of the subjects. An additional problem is that the subjects reported on their
use of what is now an illegal substance and, therefore,
may have been inclined to delete or alter their reports.
Yet subjects were found to be very willing to describe
their experiences. Finally, there are many variables that
could not be controlled, e.g., dose and purity of MDMA,
number of times MDMA was used, set and setting, and
the time between interview and the last use of MDMA.
Despite these limitations, the data provide much useful
information about the effects of this drug.
It appears that MDMA induced an alteration in consciousness that most subjects felt was pleasant and
valuable, although a smaller number of subjects reported a temporary dysphoria with no lasting benefits.
Although most subjects supported clinical research utilizing MDMA, many also expressed concerns about the
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Since May 1985, when the Drug Enforcement Admin- . agent, leading one patient to "chase the high" and anistration placed MDMA in Schedule i of the Controlled
other to "have a craving" for MDMA.
Substances Act, a small group of psychiatrists has conBecause we have limited tools for assessing central
tested its lack of availability for clinical research or
serotonergic function in the living human, clinical studpractice. The therapeutic utility of this amphetamineies of MDMA have been indirect. Price et al. (1989)
derived compound for enhancing psychotherapy
has
examined a small group of MDMA users and found
been their major claim for malting it available, and this
evidence of central serotonergic
dysfunction based on
has led to a situation aptly described by a Science artineuroendocrine
challenge testing using intravenous
cie as The Agony of Ecstasy (Barnes, 1989; Grinspoon
L-tryptophan. The prolactin response to L-tryptophan
and Bakalar, 1986). The key issue is not only lack of
appeared blunted in MDMA users relative to matched
sound data demonstrating
its therapeutic
efficacy, but
healthy control subjects, although the sample consisted
also concerns about abuse liability and neurotoxicity,
of only nine MDMA users. When these subjects were
Since 1985, increasing animal data have accumulated
examined with neuropsychological
testing, five had
about the serotonergic
neurotoxicity
of 3,4-methylenemild to moderate impairment on the Wechsler Memory
dioxymethamphetamine
(MDMA), commonly called
Scale (Krystal et al., in press). While these data suggest
"ecstasy" on the street (Battaglia et al., 1987; Ricaurte
serotonergic
dysfunction, imaging studies with posiet al., 1988). These neurotoxic
effects may not be
tron emission tomography or single photon emission
readily evident in humans, but this may simply reflect
computed tomography using a serotonin receptor lithe robustness and redundancy of neuronal systems
gand could provide more definitive data about relevant
subserving major brain functions. Asan example of this
neuronal populations
in MDMA users compared with
redundancy, a substantial percentage of dopaminergic
control subjects.
neurons in the striatum must be destroyed before ParIn the accompanying paper, the argument is made
kinson's disease becomes
clinically manifest (Birkthat another potentially neurotoxic medication, fenflurmayer and Horuykiewicz, 1976). If the serotonerglc sysamine, has been given to millions of patients over the
tem enjoys a similar degree of redundancy, then MDMA
past 25 years with no clinically obvious neurotoxic efusers would have to sustain extensive neurotoxicity
fects. While this appears superficially correct, no longbefore it would be clinically detectable. The clinical
term follow-up studies of this medication have been
signs of this injury might still be relatively subtle, beconducted
using assessment
instruments
with sufficause of serotonin's role in the brain. Serotonin appears
cient sensitivity to detect potential increases in risk for
to be more important for the regulation of affective and
affective or anxiety disorders. Furthermore,
fenfiuraappetitive states than for motor behavior, for example
mine has a proven indication as an appetite suppressant
(Meltzer and Lowry, 1987). Thus, the reported cases of
and has shown no significant abuse liability. In conMDMA toxicity in humans have described panic attacks
trast, MDMA has no clear therapeutic
indication and
and prolonged depressions
(McCann and Ricaurte,
appears to show substantial abuse liability.
1991; Whitaker-Azmitia
and Aronson,
1989). In two
As to the specifics of the study published in this
cases, these depressive
symptoms
persisted
for
issue of the Journal, there are several methodological
months, and for one patient, these symptoms could
concerns that significantly limit its utility for the assessonly be kept in remission by the sustained use of fiuoxement of MDMA. First, this was a small, self-selected
tine, a serotonin uptake inhibitor, suggesting a persissample with a potential bias for self-reporting the positent serotonergic
deficit state after MDMA. These pative subjective effects of MDMA. Second, these subjects
tients also described MDMA as a highly reinforcing
had relatively limited experience
with MDMA use.
Third, a long period intervened between the period of
tDepartment
of Psychiatry,
Yale University School of Medicine,
last MDMA use and the reported interview. This may
New Haven, Connecticut. Send reprint requests to Dr. Kosten at
Substance Abuse Treatment Uhit, Yale University School of Medicine,
have led some subjects
to perceive
the experience
27 SylvanAvenue,New Haven, Connecticut 06519.
through "rose-colored glasses" and to selectively forget
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unpleasant experiences.
This preservation
of the positive experiences
with abusable drugs has been frequently noted with many substances,
and reducing
these biased positive expectancies is part of the cognitive behavioral psychotherapy
for substance abusers
commonly called relapse prevention therapy (Marlatt
and Gordon, 1979). In this therapy, the patient is actively reminded about his past unpleasant experiences
with abused drugs, because he or she actively forgets
such unpleasant effects. Fourth, no data are presented
on the cognitive and memory effects of MDMA use,
which may constitute significant long-term adverse sequelae. Fifth, no data on comorbid psychopathology
are presented, and serotonergic dysfunction may be
clearly manifested through depressive or anxiety
symptoms and disorders.
The issue of future research with MDMA, particularly
most

ological, naturalistic, and neurobiological
studies without investigator-administered
MDMA in humans seem
more clearly needed with heavy users who may provide
confu-mation or rebuttal of the animal neurotoxicity
fmdings.
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During the mid-1980s, a debate arose over the suitability of a unique psychoactive compound, 3, 4-methylenedioxymethamphetamine
(MDMA), as an adjunct to
psychotherapy. Proponents of MDMA-facilitated treatment reported it to be a relatively mild, easily controlled, and short-acting drug that enhanced the capacity within the psychotherapy
setting for introspection
and empathy, noticeably reducing depression and anxiety, yet without distracting alterations
in perception,
sense of self, or body image (Grinspoon and Bakalar,
1986). Treatment outcome, often of cases refractory
to conventional therapies, was reported to be highly
impressive (Greer and Tolbert, 1990). Results from subsequent legal MDMA psychotherapy
research in Switzerland support these early claims of MDMA's therapeutic utility,
However, in the United States, before rigorous methodological designs could be applied within controlled
clinical research settings, the Drug Enforcement Administration ruled to deny the availability of MDMA for
medical use. This decision was influenced not only by
media reports sensationalizing
its use in the population,
but by laboratory studies reporting serotonergic
neurotoxicity in animals. Subsequent investigations
were also

5-hydroxyindoleacetic
acid levels from a larger group
of 34 heavy MDMA users (Doblin, personal communication), producing a sample with a clear bias for produclng results indicative of central serotonergic dysfunction.
Since 1985, when reports first surfaced of serotonergic neurotoxicity
in laboratory animals administered
large amounts of MDMA, expectations grew that a flood
of patients with damaged serotonergic
neurotransmitter systems would surface. Such anticipation
was in
large part fueled by confusion of MDMA with the opiate
analogue 1-methyl-4-phenyl-l,2,3,6-tetrahydropyridine
(MPTP; Beck, 1990), which had been demonstrated earlier in the decade to cause severe and irreparable damage to the dopaminergic
system. However, the degree
to which clinical cases of MDMA-presumeddamage
to serotonergic
function have been reported has been
surprisingly
limited, and confounded
by associated
variables. McCann and Ricaurte (1991) recently reported on two cases of depression following self-administration of MDMA. Given the degree of premorbid
psychopathology
and pri ,pr polysubstance
abuse of
these subjects, direct "eviclence" linking MDMA to clinically manifest serotonergic
deficit syndromes
remains
uncertain. Another clinical case report (Whitaker-Azmitia and Aronson, _989) associating MDMA use with
two transient anxiety episodes may not have given sufficient attention to the highly adverse setting for the

directed at evaluating
neurotoxieity
in humans previousiy exposed to MDMA. Unfortunately,
these efforts
have, on careful examination, often contained flaws in
methodology as well as interpretation,
One frequently cited study has claimed to have found
"central serotonergic
dysfunction"
in individuals with
past use of MDMA who were administered L-tryptophan
challenge tests (Price et al., 1989). We have discussed
elsewhere (Grob et al., 1990) that methodological
flaws,
including lack of baseline measures as well as inadequate screening for other psychotropie drugs that affect
serotonergic function, raise questions regarding the significance of these findings. This study also failed to
mention that theft nine subjects who were preselected
were among those with the lowest cerebrospinal
fluid

experiences
(the New York City
though MDMA is by no means an
ticularly when used.by vulnerable
viduals in uncontrolled
settings,

subway system). Alinnocuous drug, parand unprepared indiclinical evidence to

date examining the degree of risk pertinent to the low
dose, highly controlled
therapeutic
MDMA treatment
model remains limited. In support of this, legal MDMA
psychotherapy
research has been under way in Switzerland since 1988 without reports of adverse neuropsychiatrie sequelae.
Concern has also been raised over what has been
called MDMA's substantial

_Department of Psychiatry, University of California, Irvine Medical
Center. Send reprint requests to Dr. Grob at Department
of Psychiatry, University of California, Irvine Medical Center, 101 City Drive,
Route 88, Orange, California92668.

abuse

liability.

Although

cases
do exist of compulsive
self-administration
of
MDMA, such persistent use patterns appear to be "ex-
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tremely rare" (Peroutka, 1989). The only National Institute of Drug Abuse-funded study into the human use of
MDMA, as well as three other studies of noumedical
MDMA use, one in the United States and one each
in the Netherlands
and Australia, provide additional
evidence suggestive of a relatively low abuse potential
(Beck et al., 1989; Koff et al., 1991; Siegel, 1986; Solowij
and Lee, 1991). In fact, MDMA appears to be rather
unique among the so-called recreational drugs, in that
most individuals who have taken the drug report a relative disinclination, rather than a craving, to take the
drug repeatedly. Reports of abuse have been particularly uncommon among those who have used MDMA
for therapeutic or spiritual purposes (Beck, 1990; Watson and Beck, 1991).
Further elucidation of the term neurotoxicity
as it
applies to the serotonergic
system is also necessary,
Evidence showing actual regeneration
of neuronal terminals presumed permanently
destroyed
by massive
amounts
of MDMA
in laboratory
animals (Battaglia et
al., 1987) needs to be considered. New findings examinLng the effect of the highly potent serotonergic
neurotoxin 5,7-dihydroxytryptamine
may also be relevant. 5,
7-Dihydroxytryptamine appears to reactivate dormant
developmental
signals in the brain which encourage
sprouting of serotonergic
fibers as well as stimulation
of an astrocytic growth factor. To activate these mechanisms, which are postulated to have a role in healthy
regeneration
and treatment of the aged brain, serotonergic neurons must first be "damaged or blocked" (Azmitia
and Whitaker-Azmitia,
1991). Such £mdings indicate that conclusions
about the meaning of MDMA-

use of MDMA in humans can be justified. It is necessary
to draw a clear distinction between uncontrolled
use
of MDMA for nontherapeutic
purposes and proposals
for sanctioned application of MDMA in treatment settings, particularly for cases refractory to conventional
therapies.
We must now begin to ask open-minded
questions that may potentially yield new and innovative
treatment modalities, even if such approaches
include
novel psychoactive
drugs such as MDMA.
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