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ABSTRACT

 

Aim

 

Although several relatively recent reviews have summarized the neuropsychiatric effects associated with
chronic ecstasy use, there is no published comprehensive review of  studies on the acute subjective effects (ASEs) of
MDMA/ecstasy. 

 

Design

 

The present study reviewed the prevalence, intensity and duration of  ASEs collected from 24
studies that provided frequency data on the prevalence of  self-reported ecstasy effects and/or provided data on the
intensity of  ecstasy effects. 

 

Findings

 

Although hundreds of  ASEs have been reported following MDMA consumption,
we identified a subset of  effects reported repeatedly by meaningful proportions and large numbers of  participants across
multiple investigations, most of  which were either emotional (e.g. anxiety, depression, closeness, fear, euphoria, calm-
ness) or somatic (e.g. nausea/vomiting, bruxism, muscle aches/headache, sweating, numbness, body temperature
changes, fatigue, dizziness, dry mouth, increased energy). Only one sexual ASE (sexual arousal/increased sensual
awareness), one cognitive ASE (confused thought), one sensory–perceptual ASE (visual effects/changes in visual per-
ception), one sleep-related ASE (sleeplessness) and one appetite-related ASE (decreased appetite) were reported across
five or more investigations. Three factors—number of  hours between ingestion and assessment, dose level, and
gender—have been associated with the acute subjective experience of  MDMA/ecstasy. 

 

Conclusions

 

This review
provides useful information for clinicians and researchers who want to understand the desirable and undesirable ASEs
that may motivate and restrain ecstasy use, for public health advocates who seek to reduce biomedical harms (e.g.
fainting, dehydration, shortness of  breath, bruxism) associated with recreational use of  MDMA/ecstasy, and for edu-
cators who wish to design credible prevention messages that neither underestimate nor exaggerate users’ experiences
of  this drug.
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INTRODUCTION

 

Reports published within the past decade reveal that
the hallucinogenic stimulant MDMA—also known as
‘ecstasy’—is gaining popularity among youth in coun-
tries as diverse as the United States (Strote 

 

et al.

 

 2002;
Boyd 

 

et al.

 

 2003), the United Kingdom (Bellis 

 

et al.

 

 2003),
Turkey (Çorapçioglu & Ögel 2004), Estonia (Allaste &
Lagerspetz 2002), Scotland (Riley 

 

et al.

 

 2001), Norway
(Pedersen & Skrondal 1999), Taiwan (Lua 

 

et al.

 

 2003),
Canada (Gross 

 

et al.

 

 2002), and Australia (Lenton 

 

et al.

 

1997). The popularity of  ecstasy may be explained, in
part, by the desirable effects (e.g. euphoria, increased
energy, sexual arousal) recreational users attribute to
taking it.

However, research has demonstrated that ecstasy use
is not uniformly benign. The drug has been associated
with undesirable psychological effects (e.g. confusion,
defensiveness, mental fatigue, anxiety, depression; Gold,
Tabrah & Frost-Pineda 2001) and unhealthy medical
consequences (e.g. hyperthermia, cardiac arrhythmia,
hypertension; Montoya 

 

et al.

 

 2002). Of  special concern,
Schifano 

 

et al

 

. (2003) reported 202 ecstasy-related
deaths occurring in England and Wales from 1996 to
2002, and ecstasy was apparently the sole drug impli-
cated in 17% of  these deaths. Ecstasy has also been asso-
ciated with increased risk of  engaging in unhealthy
behaviors, including polydrug use and unprotected sex
(Akram & Galt 1999; Topp 

 

et al.

 

 1999a; 1999b). Further-
more, chronic ecstasy use may result in persistent
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neuropsychiatric effects, including impaired memory,
reduced concentration, impaired executive functioning,
depression, anxiety, psychosis, impulsiveness, hostility
and sleep disturbance (Montoya 

 

et al

 

. 2002).
The prevalence, potentially debilitating effects and

unhealthy behaviors associated with ecstasy use are of
concern to researchers, clinicians and public health
advocates. Although several relatively recent reviews
have summarized the physiological, cognitive and psychi-
atric effects associated with 

 

chronic

 

 ecstasy use (e.g. Bur-
gess 

 

et al.

 

 2000; Morgan 2000; Montoya 

 

et al

 

. 2002), to
our knowledge there has not been a comprehensive
review of  studies on the 

 

acute

 

 subjective effects (ASEs) of
MDMA/ecstasy. Consolidation of  the results of  these
investigations would enhance our knowledge of  the
variety and prevalence of  desirable and undesirable
emotional, cognitive, sexual, sensory and somatic effects
experienced following consumption. Therefore, we con-
ducted a review of  24 investigations that shed light on the
prevalence, intensity and duration of  ASEs attributed to
ecstasy by recreational users of  this drug.

 

METHOD

 

Using two research databases (i.e. PSYCINFO and
Medline), and the key terms ‘MDMA’ and ‘ecstasy’, we
reviewed titles and abstracts of  articles published in
English to identify studies that provided data on self-
reported effects associated with this drug. We also exam-
ined the reference sections of  these articles to identify
additional potentially relevant studies. Studies were
included in our review (see Table 1) only if  the article
reported explicitly effects that were both acute (experi-
enced while intoxicated or less than 24 hours after
ecstasy consumption) and subjective (were reported by
the ecstasy user versus having been reported by an
observer or measured using neuropsychological or psy-
chophysiological instruments). We identified 24 articles
that met our inclusion criteria.

For studies that provided frequency data on the preva-
lence of  self-reported ASEs, we reviewed text and tables to
identify specific effects and record their prevalence. Sub-
sequently, we assigned ASEs to one of  the following cate-
gories of  effects: emotional, somatic, sexual, cognitive,
sensory perceptual, sleep or appetite. Listed effects that
reflected two or more of  the aforementioned categories of
effects (e.g. cognitive 

 

and

 

 emotional effects), or listed
effects that did not conform to one of  the aforementioned
categories, were classified as ‘combined and miscella-
neous effects’. Following category assignment, we col-
lapsed presumably overlapping effects (e.g. ‘peaceful’ and
‘felt calm/serene’) or obvious duplicates into one ASE.

The other type of  investigation we reviewed contrasted
the acute subjective experience following MDMA/ecstasy

with another condition. We included in our review only
those ‘comparison’ studies in which the MDMA/ecstasy
experience was contrasted with subjects’ experience with
placebo, subjects’ experience prior to taking MDMA/
ecstasy, or a non-ecstasy-using control group’s experi-
ence. For comparison studies, we examined text, tables
and figures to record types, intensity, duration and peak
experience of  ASEs.

 

RESULTS

 

Characteristics of  the studies reviewed

 

Characteristics of  the 24 studies that assessed ASEs of
MDMA/ecstasy are listed in Table 1. A total of  3074
ecstasy users have been studied across a variety of  geo-
graphic locations. Although women are well-represented
across the 24 investigations, males have been recruited
more often than females to report on the effects of  ecstasy.
Participants have ranged in age from 14 to 74 years
(three studies did not report age ranges), but the largest
proportion has been young adults ranging in age from 21
to 36 years (nine studies did not report mean age).

Participants reported a wide variety of  ecstasy-use his-
tories. Some participants had never consumed ecstasy
prior to being given it by the investigator (Liechti 

 

et al.

 

2001); other participants reported using ecstasy on well
over 200 previous occasions. Thirteen studies did not
report the range of  previous consumption experiences or
reported only the minimum or maximum number of  pre-
vious consumptions. Only five studies provided the aver-
age number of  previous ecstasy experiences reported by
their participants (Liester 

 

et al.

 

 1992; Camí 

 

et al

 

. 2000;
Tancer & Johanson 2001, 2003; Hernández-López 

 

et al

 

.
2002).

Investigators employed a variety of  measures to assess
the acute subjective effects of  ecstasy, often combining
more than one type of  assessment in the same investiga-
tion (column 7, Table 1). For example, some employed
previously published instruments; others employed a
checklist of  subjective effects devised for that investiga-
tion (often formatted as visual analog scales); and yet oth-
ers employed semistructured or open-ended interviews.

Sample sizes have ranged from a low of  eight to a
high of  876 participants (mean = 128 participants;
median = 32). In general, laboratory studies recruited
small numbers of  participants to whom MDMA was given
prior to assessment of  physiological and psychological
effects. Eight of  the 24 studies listed in Table 1 assessed
ASEs shortly following ingestion and apparently while
participants were intoxicated, either in the researchers’
laboratory or 

 

in situ

 

 (i.e. rave/club). We refer to this meth-
odology as concurrent assessment. Fourteen of  the 24
studies assessed ASEs retrospectively; that is, some hours,
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days or weeks following ingestion and often after intoxi-
cation had subsided. Finally, two studies listed in Table 1
appeared to combine concurrent and retrospective
assessment of  ASEs; specifically, in these investigations,
participants consumed MDMA (provided by the investi-
gators) at their homes or an investigator’s beach house,
and described their experience while intoxicated and
‘afterward’ (Downing 1986, p. 336) or ‘soon after the
session’ (Greer & Tolbert 1986, p. 320).

For the six laboratory studies (Camí 

 

et al

 

. 2000;
Liechti 

 

et al

 

. 2001; Tancer & Johanson 2001, 2003; Har-
ris 

 

et al.

 

 2002; Hernández-López 

 

et al

 

. 2002) and two 

 

in
situ

 

 studies (Downing 1986; Greer & Tolbert 1986) in
which MDMA was given to participants, dose levels are
listed in the final column of  Table 1. The dose and purity
of  MDMA taken by participants in the remaining 16 ret-
rospective studies were either not known or not reported
by investigators. Although the diversity of  ages, con-
sumption histories, geographic locations and methodol-
ogies enhances generalizability of  the results, this
diversity also impedes direct comparison across the two
types of  investigations. Therefore, first we summarized
results for those studies reporting the prevalence of
specific ASEs, and then we summarized those studies
comparing the effects of  MDMA to placebo experience,
pre-ingestion functioning, or the experiences of  a
non-ecstasy-using comparison group.

 

Reported effects from prevalence studies

 

Somatic

 

Table 2  lists the 16 types of  somatic ASEs reported across
three or more investigations (k 

 

≥

 

 3). Participants in the
reviewed studies apparently experienced a wider variety
of  somatic effects following ingestion of  ecstasy than any
other type of  effect (e.g. emotional, sexual, cognitive,
etc.). Given the wide range and low proportions recorded
in many of  these studies, we made special note of  those
somatic effects experienced by at least 80% of  partici-
pants in one or more studies: bruxism/teeth problems,
body temperature changes, fatigue or mental fatigue,
accelerated heart/heartbeat, sweating/sweaty palms,
dry mouth/thirst, increased energy and dilated pupils
(this last ASE was not listed in Table 2 because k 

 

<

 

3).
However, it is important to note that the meaningful-

ness of  such apparently large proportions is tempered by
the relatively small number of  participants in some of  the
investigations in which those effects were noted. With
two exceptions (dilated pupils and increased energy), the
effects reported by 80% or more of  participants were
recorded in investigations consisting of  no more than 21
participants. Furthermore, although the prevalences of
other somatic effects appeared relatively low or were
reported in fewer than three investigations, meaningful

numbers of  participants reported such effects (i.e. stom-
ach and/or intestinal pain, inability to urinate, shortness
of  breath, motor tics/shakiness, nausea and/or vomiting,
headache, dizziness and/or vertigo, and muscle aches or
tightness). Although they are not listed in Table 2, we
also recorded 14 primarily negative and relatively rare
somatic ASEs reported by only one investigation (a full list
of  all somatic and other types of  effects is available upon
request).

 

Emotion

 

Table 3  lists the eight types of  emotional ASEs reported
across three or more investigations (k 

 

≥

 

 3). Given the
wide range of  frequencies with which these emotional
effects were reported, some of  which were notably low for
one or more studies, we made note of  those emotional
effects experienced by at least 80% of  participants in one
or more investigations: tenderness/affection, peaceful/
calm, euphoria or improved mood, decreased defensive-
ness, and mood swings/moodiness (this last ASE was not
listed in Table 3 because k 

 

<

 

3). Although the experience
of  one of  these emotional ASEs—euphoria or improved
mood—was reported by 98% of  participants in a sample
of  876 (van de Wijngaart 

 

et al

 

. 1998), reflecting a notably
large number of  people, the meaningfulness of  other large
proportions reporting other emotional effects is tempered
by the much smaller number of  participants included in
those investigations. For example, although participants
experienced either mood swings/moodiness or decreased
defensiveness with notable frequency (85% and 80%,
respectively), neither study reporting these prevalence
rates included more than 20 people (Liester 

 

et al

 

. 1992;
Davison & Parrott 1997). Therefore, although several of
these effects were apparently prevalent in at least one
study, these proportions do not represent a large absolute
number of  participants.

Furthermore, for other emotional ASEs, the propor-
tions reporting a particular effect may appear low, but in
fact represent a meaningful number of  participants
(i.e. anxiety or nervousness, fear/paranoia, omnipotence

 

,

 

greater self-confidence or self-acceptance, and insecu-
rity). Also not listed in Table 3 are 16 relatively rare emo-
tional ASEs that were reported by only one investigation
and experienced by fewer than 20 participants (with the
exception of  insecurity, which was reported by 280 par-
ticipants in van de Wijngaart 

 

et al

 

. 1998). Approximately
half  these rare ASEs reflected presumably desirable emo-
tions (e.g. hopefulness, satisfaction, feel less guilty).

 

Cognitive

 

We recorded 13 different types of  effects we considered
cognitive ASEs. Three of  those effects were recorded
by three or more investigations: confused thought
(k = 5; prevalence = 3–50%), loss of  memory/forget-
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fulness (k = 4; prevalence = 3–28%) and increased
alertness/attention focused on here-and-now (k = 3;
prevalence = 7–100%). The maximum prevalence rates
of  the two former effects appear considerably lower com-
pared to the maximum prevalence rate of  increased alert-
ness; however, notably larger numbers of  participants
reported confusion (Topp 

 

et al

 

. 1998; Verheyden 

 

et al

 

.
2003) and memory problems (Topp 

 

et al

 

. 1998).
Two additional cognitive effects were experienced by

at least 80% of  participants in one investigation—diffi-
culty concentrating (Harris 

 

et al

 

. 2002) and thinking
seems to be clearer/enhanced presence of  mind (Harris

 

et al

 

. 2002)—although these proportions did not repre-
sent more than 10 participants each. However, difficulty
concentrating was reported by 44 participants (59%) of

Liechti 

 

et al

 

.’s (2001) sample. We also recorded eight
apparently rare cognitive ASEs reported by only one
investigation, all of  which were experienced by 26 or
fewer participants. Of  special note, although suicidal
thoughts following ingestion of  ecstasy were reported by
only 8% of  participants in only one study (Topp 

 

et al

 

.
1998), this relatively small proportion represented 26
people experiencing this potentially dangerous effect.

 

Sex

 

We recorded 13 different types of  effects that we consid-
ered sexual ASEs reported by the reviewed studies. Only
two such effects—sexual arousal/increased sensual
awareness (k = 8; prevalence = 7–100%) and decreased
sexual desire (k = 4; prevalence = 3–45%)—were listed

 

Table 2

 

Prevalence of  reported somatic acute subjective effects across 15 studies where k 

 

≥

 

3.

 

Somatic acute subjective effects (k) Prevalence rates reported

 

Nausea and/or vomiting; small amount of  vomiting; felt sick/
vomited (12)

2%,

 

j

 

 3%,

 

d

 

 5%,

 

b

 

 6%,

 

° 10%,c* 15%,h 15%,k 15%,g 18%,r 22%,a 
24%,d 25%,b 30%,l 34%,n 58%r

Bruxism; tight jaw muscles; jaw clenching and/or the grinding of  
teeth; jaw tension or shaking or teeth clenching; trismus; I chewed 
my mouth/my jaw shook; teeth problems (bruxism, hypersensitive 
teeth, mouth ulcers from excessive chewing); biting cheek during 
sleep/difficulty opening jaws wide (10)

3%,d 23%,l 30%,h 40%,° 50%,h 54%,a 58%,g 63%,f 64%,r 
76%,d 80%,c** 85%b

Headache (9) 3%,d 3%,° 5%,h 12%,g 13%,e 35%,b 35%,l 36%,n 50%,f 60%c**

Body temperature changes; heat waves; hot and/or cold waves/
sensations; increased body temperature; pleasantly warm; feeling 
cold; hot/cold flushes; being cold (8)

2%,j 3%,d 7%,d 23%,i 24%,g 34%,g 39%,l 50%,e 60%,r 75%,f 
90%b

Accelerated heart/heartbeat; increased heart rate; increased pulse; 
heart palpitations; heartbeat increased/felt faster (8)

13%,e 25%,i 35%,g 37%,l 51%,n 57%,° 63%,f 70%,r 100%b

Muscle aches or tightness; muscle cramps; body tense; lower back 
pain; muscle hypertonicity (7)

1%,g 8%,r 13%,f 28%,d 32%,a 38%,e 50%,f 58%,l 76%n

Fatigue or mental fatigue; lethargy; weakness; exhaustibility; loss/
lack of  energy (6)

3%,d 6%,j 8%,p 15%,g 15%,g 26%,g 26%,g 61%,l 79%,d 90%b

Dizziness and/or vertigo; fainting; felt faint/about to collapse during 
last bad experience; fainting/pass out (6)

3%,d 4%,p 5%,l 10%,n 25%,n 31%,l 38%,g 50%,e 75%,f

Dry mouth/thirst; I felt thirsty; dehydration; throat or mouth dry (6) 25%,e 29%,i 32%,r 53%,g 74%,° 85%,b 88%f

Increased energy; energized; full of  energy; hyperactive; activation 
or increased energy (6)

14%,d 74%,r85%,I 87%,n 88%,n 91%,a 95%b

Sweating/sweaty palms; perspiration; diaphoresis; profuse sweating 
(6)

3%,d 5%,h 31%,g 39%,l 50%,f 85%,b

Numbness/tingling; tingling skin; numb hands and face; 
paresthesias (5)

3%,d 22%,g 38%,e 42%,l 75%,b 75%f

Heavy legs or ‘no legs’; difficulty walking; ataxia; impaired balance; 
unsteadiness (4)

3%,d 10%,d 27%,g 30%,r 49%,g 65%b

Motor tics; shakiness; tremors/shakes (4) 3%,d 5%,h 23%,g 30%l

Restlessness/agitation; restless legs; restlessness (desire to dance) (3) 13%,f 34%,g 35%,h 41%g

Eyelid twitches; nystagmus (3) 10%,h 20%,c** 56%r

aCohen 1995 (n = 500); bDavison & Parrott 1997 (n = 20); cDowning 1986 (*n = 10, **n = 21); dGreer & Tolbert 1986 (n = 29); eHarris et al. 2002
(0.5 mg/kg; n = 8); fHarris et al. 2002 (1.5 mg/kg; n = 8); gLiechti et al. 2001 (n = 74); hLiester et al. 1992 (n = 20); iPereira de Almeida & Silva 2003
(n = 52); jSiliquini et al. 2001 (n = 145); kSolowij et al. 1992 (n = 100); lTopp et al. 1998 (n = 329); nvan de Wijngaart et al. 1998 (n = 876); °Verheyden
et al. 2003 (n = 428); pWilliamson et al. 1997 (n = 82); rZervogiannis et al. 2003 (n = 50).
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by more than two studies. Even though sexual arousal/
increased sensual awareness (Downing 1986; Zem-
ishlany et al. 2001), improved sex (Zemishlany et al.
2001) and enhanced lubrication in women (Zemishlany
et al. 2001) were reported by at least 80% of  participants
in one or more studies, these proportions represented rel-
atively few participants (i.e. maximum of  35 partici-
pants). The experience of  yet another sexual effect—
inhibited arousal and/or climax (Topp et al. 1999a)—was
reported by less than a majority (45%) of  Topp et al.’s
(1999a) sample, but 96 of  their participants reported
experiencing this effect. There were nine relatively rare
sexual ASEs recorded by no more than one investigator
and, with two exceptions (lowered inhibitions and inhib-
ited arousal/climax), reported by fewer than two dozen
participants. Approximately half  of  these apparently
infrequent effects were desirable (e.g. positive effect on
erection, more intense orgasm) and approximately half
were undesirable (e.g. negative effect on erection, makes
sex worse).

Sensory perception

We recorded 11 different types of  sensory–perceptual
ASEs associated with ecstasy. Four of  the 11 sensory–
perceptual effects were recorded by three or more
investigations: visual effects/changes in visual perception

(k = 6; prevalence = 14–85%), sound hallucinations/
altered sound perception (k = 3; prevalence = 13–
100%), enhanced sense of  touch/tactile illusion (k = 3;
prevalence = 3–95%) and hallucinations, not otherwise
specified (k = 3; prevalence = 2–60%).

There were two additional sensory–perceptual effects
that, although reported by fewer than three investiga-
tions and by fewer than 50 people in each study, were
experienced by at least 80% of  participants in each of  the
noted investigations: altered time perception (Liester et al.
1992) and feeling more aware/heightened perceptions
(Zervogiannis et al. 2003). This latter effect—heightened
awareness/perceptions—was also reported by over
100 people in Verheyden et al.’s (2003) investigation,
although this number represents only a little over one-
quarter of  their sample. Finally, we recorded five relatively
rare sensory–perceptual effects recorded by only one
investigation, all of  which were experienced by 30 or
fewer participants.

Sleep

We recorded five different types of  sleep effects associated
with ecstasy. Sleeplessness was the only effect recorded by
more than one investigation (k = 7; prevalence = 9–
85%). The remaining four sleep effects were recorded by
only one investigation each and, except for difficulty

Table 3 Prevalence of  reported emotional acute subjective effects across 14 studies where k ≥3.

Emotional acute subjective effects (k) Prevalence rates reported

Anxiety or nervousness; I felt anxious/panicky; panic attacks; brooding (10) 1%,p 6%,j 6%,° 8%,p 8%,r 10%,l 11%,g 16%,a 16%,g 
17%,d 25%,h 33%,l 40%b

Depression; feeling lonely or sad; mild depression; down/depressed (9) 3%,d 4%,j 7%,d 7%,k 9%,p 10%,h 12%,a 34%,n 50%,l 
55%b

Tender; affectionate; warm and friendly; close to others and/or more intimate 
with anyone present; feeling of  intimacy; decreased sense of  separation or 
alienation from others; sense of  unity with people, with the world, or with 
‘being’; like having people around; greater feeling of  love for others; increased 
ability to interact with or be open with others; increased closeness and/or 
enhanced communication (8)

10%,d 10%,h 25%,e 38%,e 60%,h 63%,f 63%,f 64%,° 
71%,n 79%,i 83%,i 84%,r 85%,h 88%,n 100%,b 
100%,d 100%d

Fear and/or paranoia; I felt paranoid/persecuted; felt paranoid during last bad 
experience (8)

3%,d 4%,° 5%,p 7%,p 8%,r 15%,h 20%,a 31%,l 35%b

Euphoria or improved mood; euphoric rush; happy; elated; exhilarated; get 
into party mood; positive mood state or an overall sense of  well-being (7)

17%,d 64%,r 88%,n 92%,i 92%,n 92%,° 94%,r 97%,a 
98%,n 100%,b 100%b

Peaceful; calm and/or relaxed; I am at ease; feeling blessed or peace; felt calm/
serene; unconcerned; feeling more relaxed, calm, detached, serene, and/or 
less anxious or agitated; at peace with the world (5)

7%,d 20%,° 23%,i 38%,d 48%,i 54%,i 58%,i 63%,e 
75%,f 80%b

Irritability (4) 8%,g 10%,p 60%,b 60%l

Decreased defensiveness; defenses lowered; easier to receive compliments and 
criticism; open-minded (3)

10%,d 25%,i 35%,d 80%h

aCohen 1995 (n = 500); bDavison & Parrott 1997 (n = 20); dGreer & Tolbert 1986 (n = 29); eHarris et al. 2002 (0.5 mg/kg; n = 8); fHarris et al. 2002
(1.5 mg/kg; n = 8); gLiechti et al. 2001 (n = 74); hLiester et al. 1992 (n = 20); iPereira de Almeida & Silva 2003 (n = 52); jSiliquini et al. 2001 (n = 145);
kSolowij et al. 1992 (n = 100); lTopp et al. 1998 (n = 329); nvan de Wijngaart et al. 1998 (n = 876); °Verheyden et al. 2003 (n = 428); pWilliamson et al.
1997 (n = 82); rZervogiannis et al. 2003 (n = 50).
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arising from bed the next day (Verheyden et al. 2003),
three of  these ASEs were experienced by three or fewer
participants.

Appetite

There were only two, apparently contradictory, appetite-
related ASEs—decreased appetite and increased appetite.
The former was reported by nine investigations
(prevalence = 14–100%), compared to only two record-
ing increased appetite following consumption of  ecstasy
(prevalence = 3–4%).

Combined and miscellaneous effects

We recorded 17 different effects that, because they com-
bined two of  the aforementioned categories of  effects
(e.g. somatic and emotion), or did not conform to one
of  the aforementioned categories, are listed separately in
Table 4. Talkative(ness) was the only effect in this cate-
gory recorded by more than one investigation (Davison &
Parrott 1997; Zervogiannis et al. 2003). There were
other combined or miscellaneous effects that we decided
not to record in Table 4 because of  the low proportion
and/or notably few participants (n < 10) who experi-
enced these often idiosyncratic effects.

Factors affecting ecstasy experience

Several of  the studies reporting prevalence rates exam-
ined the relationship between ASEs and factors such as
gender, age, dose and ecstasy use history. For example,
although they did not report the prevalence of  ASEs by
gender, Topp et al. (1999b) reported that females experi-

enced a greater number of  negative physical and psy-
chological effects than did males, and van de Wijngaart
et al. (1999) reported that females were more frequently
ill during or shortly after parties/raves where they had
consumed ecstasy. With regard to age of  the user, Topp
et al. (1999b) reported that younger users experienced
more negative physical effects, but Verheyden et al.
(2003) reported that age did not seem to be related to
ASEs.

Participants in Zervogiannis et al. (2003) reported
that larger doses were associated with some of  the same
effects as ‘usual’ doses (e.g. jaw clenching, nausea, para-
noia, panic attacks and vomiting), but also resulted in
unique effects (e.g. nystagmus, muddled thought, feeling
jittery, a loss of  control, panic attacks, unpredictable
mood, erratic behavior and memory loss). In addition,
Solowij, Hall & Lee (1992) reported that, relative to the
ecstasy experience reported following smaller doses,
larger doses were associated with more hallucinatory
effects, disorientation, loss of  control and increased side
effects. Effects following consumption of  additional tab-
lets after the initial dose had abated were typically less
intense and shorter-lasting than those following the first
tablet taken; successive doses were also associated with
reduced pleasurable effects and increased side effects
(Solowij et al. 1992). Topp et al. (1999b) reported that
participants who consumed ecstasy on a continuous
basis without sleep for 48 hours or more experienced a
greater number of  negative physical and psychological
effects compared to non-bingers, but they did not list
these specific negative effects.

Table 4 Prevalence of  reported combined and miscellaneous acute subjective effects across 7 studies.

Combined and miscellaneous acute subjective effects (k)
Prevalence
rates reported

Talkative; talkativeness or increased communication (2) 68%,r 80%b

Decreased ability (20%) or desire (70%) to perform mental or physical tasks (1) 20%,h 70%h

Learned new ways to deal with psychological problems; gained lasting insight into psychological problems (1) 14%,d 24%d

Sillier, feels like laughing, or sees comical side of  things more (1) 75%f

Pleasant and enjoyable (1) 75%k

Less control of  body, thoughts, or feelings (1) 63%f

Warmer, fresher, more alive, euphoric, loving feelings (1) 55%d

Intoxicated (1) 50%g

Speech changes (1) 45%h

Boring (with ecstasy not living up to their expectations or not worth the money) (1) 41%k

Felt more acceptance of  negative experiences or more patient in some way (1) 35%d

Predominantly acute bad reactions (such as paranoia, panic, loss of  reality, loss of  control, anxiety, hallucinations) (1) 28%k

Spiritual awareness (1) 26%r

Decreased impulsivity (1) 25%h

Experienced at least one bad MDMA trip (variety of  adverse physical, emotional, and cognitive effects) (1) 25%b

Unpleasant (having experienced negative feelings or indulged in undesirable behaviors) (1) 25%k

Decreased compulsiveness (1) 20%h

bDavison & Parrott 1997 (n = 20); dGreer & Tolbert 1986 (n = 29); fHarris et al. 2002 (1.5 mg/kg; n = 8); gLiechti et al. 2001 (n = 74); hLiester et al. 1992
(n = 20); kSolowij et al. 1992 (n = 100); rZervogiannis et al. 2003 (n = 50).
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Although Siliquini et al. (2001), Liester et al. (1992)
and Verheyden et al. (2003) found no meaningful rela-
tionship between ecstasy use history and ASEs, several
other investigations have reported an association
between such effects and use history. For example,
according to van de Wijngaart et al. (1999), participants
who reported longer duration of  ecstasy use (5 years ver-
sus 3 months) experienced health problems less often,
were sick at parties less often and went to first aid posts at
parties less often than participants who had consumed
ecstasy for a shorter duration of  time. Solowij et al.
(1992) reported that ‘multiple time users’ more fre-
quently experienced activation and insight than those
who had used fewer than three times. There were no sig-
nificant differences between naive and experienced users
on subscales measuring positive mood, negative mood
and intimacy. Although the two groups also did not differ
significantly on subscales measuring physical effects and
mental effects, the severity of  these effects was correlated
positively with total number of  doses consumed and fre-
quency of  use.

Reported effects from comparison studies

Ten studies reported the relative strength of  ASEs. We
divided these studies into three categories: (a) laboratory
studies (k = 6), in which assessment measures were
administered subsequent to MDMA consumption in the
laboratory; (b) club studies (k = 2), in which assessment
measures were administered subsequent to ecstasy con-
sumption at a nightclub; and (c) retrospective studies
(k = 2), in which individuals described their past experi-
ence associated with ecstasy. These studies included
objective measures of  psychomotor performance (Camí
et al. 2000; Hernández-López et al. 2002), cognitive per-
formance (Curran & Travill 1997; Parrott & Lasky 1998)
and physiological effects (Liechti et al. 2001; Tancer &
Johanson 2001, 2003; Harris et al. 2002; Hernández-
López et al. 2002), as well as measures of  emotional,
somatic, sensory perceptual and cognitive experiences
associated with MDMA/ecstasy. Eight of  these studies
compared the effects of  MDMA/ecstasy to placebo or the
effects of  other substances (e.g. alcohol, amphetamines,
mCPP), and two reported the intensity of  selected effects
of  MDMA/ecstasy alone. Because some substances (such
as amphetamines) have effects similar to those of  MDMA/
ecstasy (e.g. euphoria, increased energy), if  we recorded
only those effects differing significantly from comparable
substances, we could fail to capture the broad range of
effects associated with ecstasy. Therefore, for the pur-
poses of  this review, we identified ASEs (experienced less
than 24 hours following ingestion of  MDMA/ecstasy)
that differed significantly from those effects experienced
subsequent to administration of  placebo (or prior to
taking MDMA/ecstasy).

Concurrent laboratory studies

Using a double-blind within-subjects design, Hernández-
López et al. (2002) studied the effects of  MDMA (100 mg
with and without ethanol) in nine male volunteers who
had used ecstasy on at least five occasions. Participants
reported experiencing a significant difference from
placebo on scales measuring euphoria, dysphoria-and-
somatic symptoms and amphetamine-related effects.
Drug consumption also resulted in (drug) liking, (feeling)
stimulated, (feeling) high, content(ment), different/
changed/unreal body feelings and various sensory–
perceptual effects. Ingestion of  MDMA was associated pri-
marily with desirable effects, which were experienced
with more intensity than were undesirable effects. ASEs
usually peaked between 45 and 90 minutes after MDMA
consumption and lasted from 4.5 to 9 hours (duration
was defined by measuring the time elapsed between peak
drug experience and return to basal values).

Liechti et al. (2001) analyzed data from three double-
blind, placebo-controlled within-subject studies, in
which a total of  74 subjects (54 males) were adminis-
tered 70–150 mg of  MDMA. MDMA ingestion was fol-
lowed by reports of  anxiety, improved mood, depression,
physical/emotional fatigue, positive cognitive changes,
thought disorder, and changes in perception and socia-
bility. In one of  the few investigations that assessed gen-
der differences, Liechti et al. (2001) found that females
seemed to experience presumably undesirable effects (e.g.
thought disorder, anxiety, depressed mood and percep-
tual changes) with greater intensity than males who, on
the other hand, reported being more active and feeling
more energetic subsequent to being given MDMA. ASEs
began 30–60 minutes subsequent to consumption and
reached their maximum at 75–120 minutes (Liechti
et al. 2001). The mean duration of  these effects was
3.5 hours.

Harris et al. (2002) evaluated ASEs using a sample of
eight Caucasian participants, five of  whom were males.
Using a within-subjects design, participants were given
placebo, 0.5 mg/kg MDMA and 1.5 mg/kg MDMA, and
were then asked to describe their experience both before
and several times following ingestion. The smaller dose
was associated with euphoria, relaxation and tension,
but produced no significant change on any of  the visual
analog scales assessing changes in mood and cognition.
Only three of  the eight volunteers felt that the 0.5 mg/kg
dose was worth paying for. The higher dose led to reports
of  drug liking, intoxication, insightfulness, confidence,
euphoria, relaxation, cognitive improvement and auto-
nomic arousal. They also endorsed undesirable experi-
ences, including cognitive impairment, tension, bad drug
effects and ‘effects associated with LSD’ (i.e. labile and
contradictory emotions and perceptions). This study not
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only confirmed a dose–response relationship and the
experience of  both desirable and undesirable effects, but
also revealed that undesirable effects were experienced
with less intensity than positive effects. ASEs reached
their maximum at 2 hours subsequent to ingestion of
MDMA (mean range 1.5–4 hours); although duration of
each subjective effect was not specified, several experi-
ences lasted approximately 8 hours.

Camí et al. (2000) evaluated ASEs using a sample of
eight young males who were administered 75 mg and
125 mg of  MDMA. What few effects were experienced
subsequent to the smaller dose of  MDMA reflected
amphetamine-related effects, dysphoria-and-somatic
symptoms, and different, changed or unreal body feel-
ings. At the higher dose, participants not only experi-
enced most of  the effects reported at the smaller dose, but
also reported feeling high, feeling drunk, liking the drug,
euphoria, stimulation, confusion, and changes in shapes,
lights and hearing. Subjective effects reached their max-
imum between 90 minutes and 2 hours, and lasted from
2.5 to 8.5 hours (duration defined by measuring the time
elapsed between peak drug experience and return to
basal values).

Tancer & Johanson (2001) evaluated ASEs in a sam-
ple of  15 young adults who received placebo and a single
dose of  MDMA (75 mg, 110 mg or 145 mg/70 kg). Visual
inspection of  the data indicated that there was no clear
relationship between the magnitude of  the subjective
response and the dose of  MDMA. The drug produced pre-
sumably positive effects, including significant euphoria,
elation, stimulation, intoxication (‘high’), sociability
(‘friendliness’) and amphetamine-like effects. MDMA
also produced presumably negative effects including
dysphoria-and-somatic symptoms, anxiety and confu-
sion. Finally, MDMA produced what the authors called
‘hallucinogenic effects’, including changes in perception,
changes in emotion, alterations in thought processes or
content, and interoceptive, visceral and cutaneous/tac-
tile effects. Most of  the subjective effects described by par-
ticipants in this study reached their maximum 2 hours
subsequent to ingestion and returned to baseline levels
4 hours later. In a follow-up study to their 2001 investi-
gation, Tancer & Johanson (2003) again found many of
the same positive and negative effects over the same time-
course when they compared a 2 mg/kg dose of  MDMA to
placebo. In addition, on a measure designed to assess the
drug’s reinforcement value, participants viewed the
2 mg/kg dose of  MDMA as more desirable than placebo.

Concurrent club studies

Parrott & Lasky (1998) conducted a longitudinal study in
which they examined ASEs reported by 15 novice users
(one to nine previous occasions) and 15 regular users
(10 or more previous occasions) before, during and after

attending a nightclub. Fifteen additional individuals who
also regularly visited nightclubs, but who reported never
having consumed ecstasy (but had consumed various
other substances), served as a comparison group. Some of
the ecstasy users also reported having used cannabis,
cocaine, amphetamine and/or alcohol at the nightclub.
Although Parrott & Lasky (1998) did not conduct statis-
tical analyses to evaluate the impact of  use history on
ecstasy experience, our inspection of  their results indi-
cates that the ecstasy experiences of  novice and regular
users were similar. All effects reported by ecstasy users
are described below, regardless of  whether the strength of
these effects differed significantly from that of  the com-
parison group, because they had consumed a variety of
illicit substances besides ecstasy. Regular users of  ecstasy
reported feeling good-tempered, interested, abnormal,
calm, steady, well-co-ordinated, sober, and energetic with
much intensity; they reportedly felt quick-witted, clear-
headed, and drowsy with moderate intensity; and they
reportedly felt depressed, ill, unsociable, unpleasant and
sad with relatively little intensity.

Curran & Travill (1997) also recruited participants in
a club setting and compared the subjective experience of
12 individuals who had reported using ecstasy to that of
12 individuals who reported having drunk an average
of  10.8 units of  alcohol but not having taken ecstasy (or
any other psychoactive drugs apart from caffeine and/or
nicotine). We reviewed effects reported by the 12 ecstasy
users on both the day of  and the day following consump-
tion because they met our definition of  acute effects,
having been experienced within 24 hours of  ingestion.
Participants reported feeling energetic, amicable, tran-
quil, relaxed, gregarious, clear-headed, excited, proficient
and quick-witted with greater intensity on the night
ecstasy was ingested relative to the following day/after-
noon. Participants also reported presumably undesirable
effects, including sweating, dry mouth, blurred vision,
difficulty breathing and nausea with greater intensity the
evening of  ingestion. Effects experienced more intensely
the following day included primarily undesirable effects,
including restlessness, impaired concentration, lack of
energy, physical tiredness, feeble(ness), headache, irrita-
bility, agitation, depression, anxiety, feeling drowsy and
feeling clumsy. Presumably positive effects experienced
with greater intensity the day following ingestion were
feeling content, dreamy, happy and interested.

Retrospective studies

Parrott & Stuart (1997) recruited 21 young recreational
polydrug users to describe their past experiences of
ecstasy. There were no reported negative effects following
ecstasy use, nor did participants report that ecstasy
had a significant impact on items measuring clear-
headed(ness)/confusion, but they did report feeling
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energetic, elated, agreeable and confident. The authors
did not specify either the time at which these effects
reached their maximum or the duration of  these effects.

Davison & Parrott (1997) also conducted a retrospec-
tive study in which 20 young adults (11 males) were
asked to describe their past experiences with ecstasy. Par-
ticipants reported feeling significantly more energetic,
elated, agreeable and confused after taking MDMA. Sim-
ilar to Parrott & Stuart (1997), the authors did not spec-
ify either the time at which these effects reached their
maximum or the duration of  these effects.

DISCUSSION

During the 1990s, ecstasy use increased globally, despite
being associated with increased likelihood of  engaging in
unhealthy behaviors while intoxicated and increased
likelihood of  neuropsychological and psychiatric compli-
cations. Multiple factors are motivating use of  this drug,
including, among others, the desirable effects of  acute
intoxication that recreational users attribute to ecstasy.
Therefore, we conducted a review of  24 investigations
reporting frequency data and/or intensity of  acute sub-
jective effects experienced either while intoxicated or
within 24 hours of  consumption.

Hundreds of  sometimes idiosyncratic effects have been
reported following ecstasy consumption, but only a sub-
set of  the ASEs have been reported across multiple inves-
tigations. Twelve of  the most common ASEs across the 18
prevalence investigations were somatic, each recorded in
five or more investigations: nausea and/or vomiting,
bruxism/teeth problems, headache, body temperature
changes, accelerated heart/heartbeat, muscle aches or
tightness, fatigue or mental fatigue, dizziness and/or
vertigo, dry mouth/thirst, increased energy, sweating/
sweaty palms and numbness/tingling. Another six com-
mon effects were emotional: anxiety or nervousness,
depression, tenderness/closeness, fear and/or paranoia,
euphoria or improved mood, and feeling peaceful/calm.
Only one sexual ASE (sexual arousal/increased sensual
awareness), one cognitive ASE (confused thought), one
sensory–perceptual ASE (visual effects/changes in visual
perception), one sleep-related ASE [sleepless(ness)] and
one appetite-related ASE (decreased appetite) were
reported across five or more investigations.

Similar to the studies reporting prevalence rates of
specific ASEs, participants in both laboratory and in situ
studies reported many of  the same emotional, sensory–
perceptual and cognitive ASEs following ingestion of
MDMA. Furthermore, the comparison investigations
demonstrated that desirable ASEs appeared to be experi-
enced more often and with more intensity relative to
undesirable ASEs. A greater number of  presumably neg-
ative effects were experienced with greater intensity the

day following MDMA consumption. ASEs typically began
30–60 minutes subsequent to consumption, reached
their maximum 75–120 minutes after consumption/
onset and lasted 2–12 hours.

In those few studies that examined dose effects, par-
ticipants associated larger doses with a more intense and
longer-lasting MDMA/ecstasy experience and smaller
doses with fewer negative effects. Although women
reported more undesirable ASEs (e.g. physical illness,
depressed mood, anxiety, thought disorder and percep-
tual changes) with greater intensity relative to males,
gender effects were studied in only three studies. To the
degree that gender is associated with either the reaction
to MDMA/ecstasy or the report of  one’s experiences, the
prevalence of  some specific effects may reflect the recruit-
ment of  more men than women as participants. Two
studies examined the association of  age and ASEs, and
only one found any relationship (being younger was asso-
ciated with experiencing more physical effects, all of
which we judged to be undesirable). Although six of  the
24 reviewed studies evaluated the association between
history of  ecstasy use and the prevalence of  specific expe-
riences, the results did not reveal a consistent relation-
ship between these variables. We could not calculate
prevalence of  effects by either gender or ecstasy history
because almost all studies reported results collapsing
across gender and ecstasy-use histories, and many did
not report the latter.

Several other factors may also influence the report of
prevalence, intensity and duration of  MDMA/ecstasy. For
example, deficits in memory and attention associated
with chronic ecstasy use (Montoya et al. 2002) may
impact the report of  ASEs in retrospective studies. Partic-
ipants with histories of  prolonged use may have difficulty
completing longer or more detailed surveys, may com-
plete them less carefully and may have difficulty recalling
effects associated with their ecstasy experiences. Further-
more, appraisal of  the ecstasy experience may be biased
by outcome expectancies (Engels & ter Bogt 2004) or as
a result of  participants having altered their attitudes
regarding ecstasy to justify the expense or experience of
ecstasy consumption.

It is also important to consider the content and format
of  assessment method on the range of  effects recorded in
the studies reviewed. If  questions regarding the experi-
ence of  MDMA/ecstasy are restricted to emotional, cog-
nitive and somatic effects, then some sensory–perceptual,
sexual, sleep-related and appetite-related effects experi-
enced by participants will not be captured by the
researchers’ assessment measures.

Also, if  one elicits descriptions about the MDMA/
ecstasy experience using open-ended questions versus
checklists of  effects, participants may fail to recall or
report some of  their experiences associated with use.
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Consequently, researchers may capture only those effects
most salient to participants (e.g. intense positive or neg-
ative effects versus moderate positive or negative effects).
On the other hand, relative to checklists of  effects, open-
ended questions are more likely to capture unique expe-
riences attributed to MDMA/ecstasy consumption (e.g.
telepathic abilities). Therefore, it is not surprising that
some of  the effects obtained through open-ended ques-
tions were recorded with less frequency than those
effects obtained through checklists of  effects. Further-
more, a checklist of  effects may inflate artificially the
apparent significance of  a particular experience if  an
effect which is experienced only mildly or transiently is
recorded as experienced with the same frequency as an
effect that is experienced with greater intensity or for a
longer duration.

Recruitment strategy and inclusion criteria also have
the potential to impact prevalence of  ASEs. For example,
individuals who experience primarily negative effects
subsequent to ecstasy or polydrug use may be less likely to
attend clubs and raves where subjects have often been
recruited. In addition, the location where one consumes
ecstasy may influence the effects attributed to the drug.
Furthermore, if  individuals who experience primarily
negative effects reduce or stop taking ecstasy, they will be
less likely to meet criteria for participation in studies that
require multiple previous experiences with ecstasy and/
or recent consumption of  ecstasy use for inclusion.

Another important consideration is the potential for
misattribution of  various experiences to MDMA/ecstasy.
With the exception of  the six laboratory studies (Camí
et al. 2000; Liechti et al. 2001; Tancer & Johanson 2001,
2003; Harris et al. 2002; Hernández-López et al. 2002)
and two additional in situ studies (Downing 1986; Greer
& Tolbert 1986) in which MDMA was given to partici-
pants, the contents of  the ecstasy pills participants
reported ingesting is unknown. Therefore, it is possible
that the effects apparently associated with ecstasy are in
fact the result of  taking another substance (e.g. caffeine,
amphetamine, LSD, ketamine) or the combination of
MDMA and another substance in the same tablet.

Furthermore, ecstasy users often report consuming
additional substances (e.g. cannabis, cocaine, alcohol,
amphetamines), either during the time of  assessment or
when they typically use ecstasy, to enhance the ecstasy
experience or to assist in ‘coming down’ from ecstasy
(Curran 2000). This, too, makes it difficult to determine
whether the reported effects were the result of  MDMA, an
unrelated substance, or a combination of  substances
(which may or may not include MDMA). It is also possible
that some of  the effects attributed to ecstasy use, such as
difficulty getting out of  bed the next day, might better be
attributed to the activities (e.g. dancing, staying awake
through the night) associated with ecstasy use rather

than to the ecstasy itself. Nonetheless, the overall experi-
ence of  MDMA/ecstasy users in the retrospective studies
and concurrent club studies seemed to be similar to that
demonstrated in the controlled laboratory studies.

These limitations notwithstanding, given the two
dozen studies we examined—representing thousands of
ecstasy users, across a diversity of  countries and cul-
tures, employing a variety of  methodological approaches
and assessment tools—this review provides clinicians
and researchers with a comprehensive summary of  desir-
able and undesirable ASEs that may motivate and
restrain ecstasy use. This summary also may assist public
health efforts to reduce biomedical harms (e.g. fainting,
dehydration, shortness of  breath, bruxism) associated
with recreational use of  MDMA/ecstasy. Furthermore,
educators should acknowledge the positive effects users
have attributed to ecstasy, or they may sabotage or dis-
credit prevention efforts, especially when prevention
messages are inconsistent with users’ own experiences or
the experiences of  their peers (Zervogiannis et al. 2003).
In addition to these applied recommendations, we
encourage researchers to move beyond recording the
prevalence of  acute subjective effects to identifying the
intensity and duration of  such effects as a function of  gen-
der, age, polydrug use and ecstasy-use history. As they do
so, researchers should continue to attend to ethical issues
involved in conducting research in which participants
consume MDMA/ecstasy.
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