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Abstract

This study explored patterns of ecstasy use and associated harm through the administration of a structured interview schedule
to 329 ecstasy users, recruited from three Australian cities. A broad range of ecstasy users were interviewed, but on the whole,
the sample was young, relatively well educated and most were employed or students. Patterns of use were varied, although
extensive polydrug use was the norm. High rates of intravenous drug use were recorded, which may relate to an over-representa-
tion of chaotic intravenous polydrug users. Subjects had experienced an average of eight physical and four psychological
side-effects, which they attributed to their ecstasy use in the preceding 6 months. Approximately 40% of the sample also reported
financial, relationship and occupational problems. Young, female, polydrug users and those who binged on ecstasy for 48 h or
more appeared most at risk of experiencing harm that they related to their ecstasy use. One-fifth of the sample had received
treatment for an ecstasy-related problem, most often from a GP or natural therapist, and 7% were currently in treatment. One
quarter wanted to reduce their use because of financial, relationship and psychological problems. A total of 15% wanted formal
treatment for an ecstasy-related problem and 85% requested more information. These results have implications for the
development of policies to respond to drug use among this population. © 1999 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction

The use of ecstasy1 appears to be spreading in many
parts of the world. Many European countries report
increasingly high prevalence of use among young peo-
ple, notably the UK, Germany, the Netherlands, Spain
and some Central and Eastern European countries

(Korf and Wurth, 1995; Griffiths et al., 1997; Pompi-
dou Group, 1997). Australian surveys indicate that
between 1990 and 1995, 1–3% of the general popula-
tion used ecstasy (Commonwealth Department of Hu-
man Services and Health, 1994; Commonwealth
Department of Health and Family Services, 1996). Use
was most prevalent among younger users and females,
with 9% of females aged 14–24 reporting use of ecstasy.
In the US, there have been reports of marked increases
in use in association with the ‘rave’ scene in San
Francisco, Dallas, Houston, Miami and Denver
(Miller, 1997). Between 1994 and 1995, the US Moni-
toring the Future Study recorded a significant increase
in the prevalence of people aged between 19 and 28,
who had used ecstasy in the last 12 months, from 0.7 to
1.6% (Johnston et al., 1997).

Early studies of ecstasy users found generally self-
limiting patterns of use, low levels of injecting and few

* Corresponding author.
1 Ecstasy’ is preferred to MDMA (3,4-methylenedioxymetham-

phetamine) in this report as the term is now so widely used as to be
considered virtually generic for any of the ring substituted am-
phetamine group. ‘Ecstasy’ may refer to MDMA, analogues of
MDMA, or combinations of these (Griffiths et al., 1997). Current
figures indicate that the ecstasy tablets available in Australia contain
an average of 33% MDMA, but adulterants are rarely analysed
(Hando et al., 1998). Pharmacological considerations are not dis-
cussed in detail due to the difficulties in determining the contents of
tablets sold as ‘ecstasy’.
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negative health effects (Solowij et al., 1992; Moore,
1993; Beck and Rosenbaum, 1994). The euphoric ef-
fects experienced during the first few use episodes soon
diminished, perhaps due to rapid development of toler-
ance. As a result, many subjects discontinued use after
several doses, or used intermittently to allow tolerance
to dissipate. Relatively few associated problems were
reported. For example, an Australian survey of 100
ecstasy users found that most adverse effects were
unpleasant side-effects of acute use, such as loss of
appetite, dry mouth, palpitations and bruxism (Solowij
et al., 1992). Only two subjects reported feeling depen-
dent on the drug. This study confirmed the results of
studies conducted in the US (Peroutka et al., 1988;
Beck, 1990; Peroutka, 1990; Beck and Rosenbaum,
1994). It provided support for suggestions that, while
the pattern of ecstasy use remained one of intermittent
oral administration, there was little cause for concern
because use was usually self-limited and there were few
extreme reactions or severe problems among users
(Chesher, 1990; Solowij, 1993; Beck and Rosenbaum,
1994).

Such results thus seemed to confirm the prevailing
view that ecstasy was a relatively benign substance with
few associated problems (Nichols and Glennon, 1984;
Downing, 1986; Fromberg, 1990). More recent research
suggests that patterns of ecstasy use may be changing,
with injecting becoming more prevalent, a wider range
of drug use occurring in dance environments and a
broader range of users using in a variety of settings
(Green et al., 1995; Forsyth, 1996; Boys et al., 1997;
Peters et al., 1997). Recently in the UK, Merrill (1996)
described a group of ecstasy users who administered the
drug repeatedly in increasing doses to overcome short-
term tolerance. There have also been a growing number
of deaths, in which ecstasy has been implicated (Henry
et al., 1992; Solowij, 1993; White et al., 1997), although
the reasons for extreme reactions are yet to be clearly
delineated. Deaths have most often been attributed to
heat stroke resulting from the circumstances in which
ecstasy is used, such as dance venues (White et al.,
1997). Some other deaths have been attributed to exces-
sive water consumption (Cook, 1996; Matthai et al.,
1996). Other research has noted significant psychologi-
cal morbidity associated with the use of ecstasy (Cas-
sidy and Ballard, 1994; McGuire et al., 1994; Series et
al., 1994; Williamson et al., 1997).

Little systematic research on patterns of ecstasy use
and perceptions of ecstasy-related harm has been con-
ducted in Australia since the early 1990s. The present
study aimed to:
1. examine the patterns of ecstasy and other drug use

among a sample of current ecstasy users; and
2. examine subjects’ perceptions of the incidence and

nature of ecstasy-related harm.

2. Method

2.1. Recruitment

A total of 329 ecstasy users were interviewed in
Australia’s three largest cities: Sydney (64.7%); Bris-
bane (17.9%) and Melbourne (17.3%). Subjects were
recruited through a purposive sampling strategy (Ker-
linger, 1986), which included snowball procedures
(61.3%), advertisements in local and entertainment
newspapers (12.2%), interviewer contacts (11.3%), radio
(7.9%), flyers (4.9%) and others (2.4%). ‘Snowballing’
(Biernacki and Waldorf, 1981) is a means of sampling
‘hidden’ populations which relies on peer referral and is
widely used to access illicit drug users both in Aus-
tralian (e.g. Solowij et al., 1992; Ovendon and Loxley,
1996; Boys et al., 1997) and international (e.g. Dal-
garno and Shewan, 1996; Forsyth, 1996; Peters et al.,
1997) studies. Contact was established with subjects via
a radio interview and newspaper advertisements. Fol-
lowing interviews, subjects were asked whether they
would be willing to tell their friends about the study.
Those who agreed were given a bundle of business
cards, which stated the name of the study and the
researcher and listed contact details. Quotas were not
set for the number and size of each ‘snowball’.

2.2. Procedure

Subjects contacted the researchers by telephone and
were screened for eligibility; criterion for entry was use
of ecstasy at least three times in the preceding 12
months, including once in the past 6 months. Subjects
were assured that all information provided was strictly
confidential and anonymous and that the study would
involve a face-to-face interview, which would take be-
tween 45 and 90 min. All subjects were volunteers who
were reimbursed AUD$30 for their participation. Inter-
views took place in varied locations, agreed upon with
the subjects and were conducted by interviewers trained
in the administration of the interview schedule.

2.3. Measures

Subjects were administered a structured interview
schedule designed specifically for the study, which was
based on previous studies of ecstasy (Solowij et al.,
1992) and amphetamine (Hando and Hall, 1993; Darke
et al., 1994a; Hando et al., 1997) users. This focused on
the 6 months preceding the interview and assessed:
sample characteristics; ecstasy use history; routes of
administration; other drug use history; physical and
psychological side-effects of ecstasy; other ecstasy-re-
lated problems, including relationship, financial, legal
and occupational problems; and help seeking
behaviour.
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2.4. Data analyses

For continuous, normally distributed variables, t-
tests were employed and means reported. Where contin-
uous variables were skewed, medians were reported and
the Mann–Whitney U-test employed (Siegel and
Castellan, 1988). Categorical variables were analysed
using x2. Gender differences are noted when significant.
To determine the variables independently associated
with injecting ecstasy and desire to reduce ecstasy use,
multiple logistic regressions were conducted. Odds ra-
tios (OR) and 95% confidence intervals (CI) were calcu-
lated. Backwards elimination of variables was used to
remove those variables not significantly predictive of
outcome, as indicated by the Wald x2 (Hosmer and
Lemeshow, 1989). To determine the variables indepen-
dently associated with ecstasy-related harm, simulta-
neous multiple regressions were conducted. All analyses
were conducted using SPSS for Windows™ Release 6.0
(Norusis, 1993).

3. Results

3.1. Sample characteristics

Half (51%) of the sample were female. The majority
(92%) spoke English at home and the remainder repre-
sented 16 language backgrounds. A minority (2%) were
of indigenous Australian descent. The mean age of the
sample was 23.1 years (S.D. 5.6; range 15–46). Females
were significantly younger than males (21.3 vs. 24.9
years, t306=6.1; PB0.001). Few subjects had depen-
dent children (5%).

Mean number of school years completed was 12.2
(S.D. 1.0; range 8–13). Half (49%) of the sample had
completed courses after school, with 26% possessing a
trade or technical qualification and 23% having com-
pleted a university degree or college course. One-third
(35%) were presently employed full-time and a similar
proportion (34%) were students. Smaller proportions
were unemployed (16%), employed part-time or casu-
ally (15%), or engaged in home duties (B1%). A small
minority (2%) had a previous conviction.

3.2. Ecstasy use

3.2.1. Patterns of ecstasy use
The median age at which subjects first tried ecstasy

was 18 years (range 13–40), with a mean use duration
of 3.6 years (S.D. 2.6; range 6 months to 13 years).
Females began to use at a younger age than males
(median 17 vs. 19 years, U=9683.5, PB0.001). Most
(89%) of the sample had used ecstasy at least monthly
at some time, at a median age of 19 years (range
13–39).

Subjects had used ecstasy on a median of 10 days in
the preceding 6 months (range 1–100 days). Just over a
third (37%) had used ecstasy on between 1 and 6 days,
a further third (33%) had used on between 7 and 12
days, 19% had used on between 13 and 24 days and
12% had used on more than 24 days. Ecstasy was the
preferred drug of half (50%) of the sample. The next
most preferred drug was cannabis (12%), followed by
amphetamine (12%), LSD (7%) and cocaine (5%).

The median number of ecstasy tablets taken in a
‘typical’ use episode was one (range 0.5–8) and 44%
reported that they typically used more than one tablet.
In their ‘heaviest’ use episode, subjects used a median
of two tablets (range 0.5–30); 25% had taken four or
more tablets in a single episode. One-third (35%) had
‘binged’ on ecstasy in the preceding 6 months, defined
as using the drug on a continuous basis without sleep
for 48 h or more (Ovendon and Loxley, 1996). The
median length of longest binge was 3 days (range 2–14
days). Although there were no demographic differences
between those who had and those who had not binged
on ecstasy, those who had binged had used ecstasy on
a significantly greater number of days in the preceding
6 months (median 16 vs. 8 days; U=6080.5; PB0.001)
and used more ecstasy in both typical (1.75 vs. one
tablet; U=8186.5; PB0.001) and heavy (three versus
two tablets; U=6272.0; PB0.001) use episodes. They
had used a wider range of drugs in their lifetime (11
versus ten, t319= −5.4; PB0.001) and in the last 6
months (nine versus seven; t320= −6.7; PB0.001).

3.2.2. Routes of administration
One-third (33%) of the sample had injected a drug.

There was no difference in age or gender between those
who had and those who had not injected a drug.
Injectors had fewer years of education (12.0 vs. 12.4
years; t327=2.3; PB0.05) and were more likely to be
unemployed (24% vs. 13%; x1

2=6.9; PB0.01). They
had used ecstasy on more days in the preceding 6
months (median 12 vs. 9 days; U=9895.5; PB0.05)
and had used more ecstasy in their heaviest use episode
(median three versus two tablets; U=9883.0; PB0.05).
Injectors were less likely to nominate ecstasy as their
favourite drug (41 vs. 55%; x1

2=5.3; PB0.05) and had
used a wider range of drugs (12 vs. 9; t326=10.0;
PB0.001). Specifically, injectors were more likely to
have ever used heroin (73.1 vs. 9%; x1

2=141.7; PB
0.001) and to nominate heroin as their favourite drug
(12 vs. 0.5%; Fisher’s exact PB0.001).

A total of 16% of the sample had injected ecstasy and
10% had done so in the preceding 6 months. The
median age of first injection of ecstasy was 20 years
(range 15–40). Ecstasy was the first drug injected for
only a minority (4%) of the injectors, most having
commenced injecting with amphetamine (59%) or
heroin (20%). In the preceding 6 months, almost all



L. Topp et al. / Drug and Alcohol Dependence 55 (1999) 105–115108

Table 1
Patterns of drug use of the 329 ecstasy users in the study

Used last 6 months (%)Drug class No. days used last 6 months (median)cEver used (%)

100 10Ecstasy 100
93.699.7 24Alcohol

98.8Cannabis 92.1 48
94.2Amphetamine 81.8 10

68.193.3 4LSD
74.8 180Tobacco 85.4
46.575.4 3Amyl nitrate

61.4Cocaine 40.7 2
61.1Nitrous oxide 35.3 4

43.256.8 5.5Benzodiazepines
31.3MDA 350.5
20.732.0 3Other opiates

30.1Heroin 17.3 12
23.1Antidepressants 13.4 6

10.018.2 4Ketamine
Ethyl chloride 10.0 5.8 2

2.77.3 20Methadone
4.3Anabolic steroids 1.5 20

GHB 1.82.7 1.5
5.2– 2Other drugs*

c Among those who had used.
* Other drugs included hallucinogenic mushrooms, DMT and 2CB.

(99%) of the sample had swallowed ecstasy; 30% had
snorted it; and 12% had smoked ecstasy mixed with
cannabis. Most subjects nominated swallowing as their
main route of ecstasy administration (94%), followed
by injecting (3%) and snorting (2%). Multiple logistic
regressions indicated that the only variable indepen-
dently associated with having injected ecstasy was hav-
ing injected a wider range of drugs other then ecstasy
(OR 3.9; CI 2.7–5.7). This model was significant (x2=
69.5; PB0.001) and correctly classified 91% of the
sample.

Among those who had injected ecstasy (16%; n=54),
reported reasons for trying injecting included: curiosity
(74%), the rush/high (62%), friends were injecting
(50%), they liked needles (34%), injecting was consid-
ered more economical (28%), or injecting was consid-
ered better, easier or quicker (16%). Three-quarters
(74%; n=39) of those who had injected ecstasy had
switched back to oral/intranasal administration at some
time. Reasons for this included: health problems (54%),
the inconvenience of injecting (20%), feeling dependent
on ecstasy (17%), coming down too intensely (17%),
friends not injecting (14%) and the effects were too
intense to enjoy (11%).

3.3. Other drug use

Polydrug use was the norm among this sample (Table
1) with a mean of ten drugs (SD 2.6, range 2–17)
having been tried. In the preceding 6 months, these
were most frequently ecstasy, alcohol, cannabis and

amphetamine. More than one-third (42%) of the sample
had ‘binged’ on one or more party drugs in the preced-
ing 6 months, including amphetamine (36% of the
sample), LSD (13%), nitrous oxide (7%), amyl nitrate
(5%), cocaine (5%) and MDA (3%).

Most subjects typically (i.e. at least two-thirds of the
time) used other drugs in combination with ecstasy
(93%) and in the ‘come down’ (i.e. acute recovery
period) after using ecstasy (87%). The drugs typically
used in conjunction with ecstasy were tobacco (62% of
the sample), cannabis (45%), amphetamine (43%), alco-
hol (40%), LSD (13%), amyl nitrate (12%) and nitrous
oxide (7%). Of those who typically drank alcohol while
using ecstasy, 41% usually consumed more than five
standard drinks. The drugs typically used when coming
down from ecstasy were cannabis (64%), tobacco
(54%), alcohol (21%), benzodiazepines (17%), nitrous
oxide (8%), amphetamine (7%) and heroin (5%).

3.4. Physical and psychological side-effects

Tables 2 and 3, respectively, display the physical and
psychological side-effects attributed to ecstasy in the
preceding 6 months and their duration and perceived
origins among those who reported them. Subjects re-
ported a mean of eight physical side-effects in the
preceding 6 months (S.D. 4.2; range 0–20). The most
common were energy loss, muscular aches, hot/cold
flushes and blurred vision. A mean of four psychologi-
cal side-effects (S.D. 2.4; range 0–13) were also re-
ported, most often irritability, trouble sleeping,
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Table 2
Physical side-effects of ecstasy (N=329)a

Last 6 monthsSymptoms While using ec- Only related toWhile coming Median length of worstAt other times*
down* ecstasyccasecstasy*(%)

7.7Loss of energy 61.264.9 19.4 2 days 46.0
10.7 57.6 11.659.9 2 daysMuscular aches 34.7
39.2 25.5 4.9Hot/cold flushes 1 h48.0 52.5
45.9 12.5 4.047.1 1 hBlurred vision 69.0

45.6 42.2Numbness/tin- 14.9 6.4 1 h 59.3
gling

38.9 18.0Profuse sweating 4.942.6 3 h 40.6
Weight loss 42.6 21 days 26.1

31.0 21.3 9.741.9 20 minDizziness 46.4
30.1 25.2 8.8Tremors/shakes 2 h41.9 46.4

40.7 37.1 16.1 7.6Heart palpita- 30 min 38.8
tions

11.2 35.3Headaches 7.940.4 4 h 35.3
25.5 22.8 6.437.7 2 hStomach pains 48.0

35.0 7.9Joint pains/stiff- 33.4 7.6 2 days 31.3
ness

34.7 34.3 5.8Inability to uri- 1.5 3 h 77.9
nate

30.0 7.6Vomiting 5.533.9 5 min 64.9
15.2 23.2 12.233.1 2 daysTeeth problems 44.0

26.4 22.8 6.7Shortness of 2.1 30 min 34.5
breath

24.9 14.3 12.8Blackout/memory 3.2 3 h 31.3
lapse

8.8 9.4Chest pains 4.915.8 1 h 25.0
4.9 1.8 1.56.4 3.5 minFainting/pass out 47.6

(2)Fits/seizures (2)(3) 0 30 s (1)

a Figures in brackets refer to ns.
* Proportion of total sample.
c Among those reporting the symptom.

depression and confusion. Females reported more phys-
ical (eight versus seven; t320= −4.0; PB0.001) and
psychological (five versus four; t326= −3.3; PB0.05)
side-effects than males. There was no difference in
number of ecstasy-related side-effects according to in-
jection status, but those who had binged on ecstasy
reported more physical (nine versus seven; t344= −5.3;
P\0.001) and psychological side-effects (five versus
four; t319=3.6; PB0.001).

Side-effects were generally acute symptoms experi-
enced while either intoxicated or coming down. The
most common side-effects experienced while intoxicated
were blurred vision, numbness/tingling, hot/cold flushes
and profuse sweating. Common symptoms experienced
while coming down included energy loss, irritability,
muscle aches and trouble sleeping. Significant minori-
ties reported symptoms extending beyond the acute
intoxication and recovery period, including weight loss,
depression, irritability, energy loss, trouble sleeping,
anxiety and teeth problems (e.g. bruxism, hypersensitive
teeth, mouth ulcers from excessive chewing). Small
proportions reported extreme reactions such as seizures,
violent behaviour or suicidal thoughts (Tables 2 and 3).

Symptoms usually attributed solely to ecstasy use
included: inability to urinate, blurred vision, vomiting,
numbness/tingling, sound hallucinations, confusion,
loss of sex urge, hot/cold flushes, visual hallucinations
and flashbacks. Other symptoms were perceived as
caused by ecstasy use combined with other factors, such
as polydrug use, lack of sleep, pre-existing conditions
and sustained exertion (Tables 2 and 3).

Multiple linear regressions were performed to deter-
mine the variables independently associated with num-
ber of side-effects attributed to ecstasy. Variables
entered into the models included demographic vari-
ables, indicators of ecstasy, amphetamine and cocaine
use, route of administration variables and extent of
recent polydrug use. The final model predicting physical
side-effects indicated that being female (b=1.6; PB
0.001), being younger (b= −0.20; PB0.001), number
of drugs typically used when recovering from ecstasy
(b=0.88; PB0.001), recent bingeing on ecstasy (b=
1.4; pB0.005), quantity of ecstasy typically used (b=
0.52; PB0.01) and unemployment (b= −1.2;
PB0.05) were independently associated with more
physical side-effects. This model was significant
(F6309=20.0, PB0.001), accounting for 29% of the
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Table 3
Psychological side-effects of ecstasy (N=329)a

Symptom While using While comingLast 6 months At other times* Median length of Only related to ecstasy
(%) worst casecdown* (%)cecstasy*

Irritability 61.9 3.4 59.8 20.4 2 days 46.8
23.1 52.0 16.155.9 12 hTrouble sleeping 43.2

55.6Depression 4.6 49.8 24.3 3 days 49.7
47.4Confusion 30.4 35.6 10.6 12 days 53.2

26.7 32.5 14.045.0 4 hAnxiety 45.9
40.4Paranoia 22.2 30.7 10.9 3 h 39.8
28.0 27.1 8.2 5.5Visual hallucina- 1.5 h 52.2

tions
20.7 18.5 7.3Sound hallucina- 3.3 45 min 54.4

tions
Flashbacks 14.6 0 4.9 12.2 5 min 52.1

10.0 4.6 4.0 1 hPanic attacks 42.912.8
8.2 7.6 5.212.2 24 hLoss of sex urge 52.5

(2) 8.2 6.7Suicidal thoughts 24 h10.3 26.5
(9) (2) (5) (5)Violent be- 60 min (2)

haviour
Suicide attempts 0(3) (1) (2) – 0

a Figures in brackets refer to ns.
* Proportion of total sample.
c Among those reporting the symptom.

variance. The final model predicting psychological side-
effects indicated that being female (b=0.91; PB
0.001), number of drugs typically used when recovering
from ecstasy (b=0.41; PB0.001), more extensive re-
cent polydrug use (b=0.15; PB0.05) and recent binge-
ing on stimulants (b=0.58; PB0.05), were all
associated with more psychological side-effects. This
model was significant (F4315=14.9, PB0.001), but ac-
counted for a relatively small proportion of variance
(16%).

3.5. Other ecstasy-related problems

More than one-third (42%) of the sample had experi-
enced occupational problems in the preceding 6
months, which they related to their ecstasy use. A
higher proportion of females reported work or study
problems (50 vs. 34% of males; x1

2=9.0; PB0.01).
Most (64%) of the problems involved trouble concen-
trating, reduced performance or feeling unmotivated. A
quarter (25%) involved taking sick leave or not attend-
ing classes, while a minority (11%) were serious prob-
lems such as being dismissed from or quitting a job, or
inability to obtain employment.

Forty percent of the sample reported ecstasy-related
relationship problems in the preceding 6 months, three-
quarters (77%) of which were relatively minor, such as
arguments, mistrust or anxiety. Minorities reported
more serious problems like ending a relationship (19%),
being forced to leave home (2%) or violence (2%).
Financial problems related to ecstasy were also com-
mon (38%). Half (47%) of these were relatively minor,

such as having no money for other recreation, although
28% reported being in debt and 25% had been unable
to pay for essentials such as food or rent. Only a
minority (3%; n=9) of the sample had recent legal
problems related to ecstasy. Of these, six subjects had
been cautioned and three had been arrested.

Injection status did not affect the likelihood of re-
porting ecstasy-related financial, occupational or rela-
tionship problems. Those who had binged on ecstasy
were more likely than those who had not binged to
report financial (54 vs. 31%; x1

2=16 2; PB0.001),
occupational (52 vs. 36%; x1

2=7.1; PB0.01) and rela-
tionship (57 vs. 32%; x1

2=19.1; PB0.001) problems
which they attributed to their use of ecstasy.

An index of total ecstasy-related problems was calcu-
lated by adding together the number of different prob-
lems reported (occupational, social, financial and legal).
Mean number of problems experienced was 1.2 (S.D.
1.1; range 0–4). Multiple linear regressions indicated
that being younger (b= −0.06; PB0.001), significant
tolerance to ecstasy (b=0.69; PB0.001), frequency of
recent ecstasy use (b=0.01; PB0.01) and recent binge-
ing on ecstasy (b=0.25; PB0.05) were independently
associated with extent of problems. This model was
significant (F4315=30.8, PB0.001), accounting for 28%
of the variance.

3.6. Help seeking beha6iour

One fifth of the sample (22%; n=71) had received
formal assistance from a health practitioner for an
ecstasy-related problem (Table 4), although in the ma-
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Table 4
Responses sought to modify ecstasy use or reduce associated problems (N=329)

Ever received % Current intervention % % Satisfiedc ,*Presented as ecstasy-related % Reduced ecstasy
(%)c usec(n)(n)

Formal
11.2 (37) 2.1 (7) 78.4General medical practi- 18.9 67.6

tioner
3.3 (11) 44.0Natural therapies 40.07.6 (25) 96.0

Counsellor B1 (2)4.0 (13) 92.3 53.8 61.5
– 88.92.7 (9) 11.1First aid 100
B1 (2) 55.6Psychiatrist 44.42.7 (9) 44.4

– 1002.4 (8) 12.5Casualty 62.5
B1 (3)Detoxification programs 0 100 66.7 100

B1 (1) 100B1 (3) 100Narcotics anonymous 100
0Therapeutic community – – – –

Informal
34.7 (114) 87.841.2 (136) 90.8Alone
12.2 (40) 91.4 51.7 96.6Social support 17.6 (58)
– – 9.0 57.640.4 (133)Information

c Among those who participated in the intervention.
* Includes subjects who were moderately to extremely satisfied.

jority of these cases (n=58), other drugs were also
involved. The most common services accessed were
general practitioners (GPs; 11%) or natural therapists
(8%), with which there was a high degree of satisfaction
(Table 4). Small numbers had consulted counsellors
(n=13) or psychiatrists (n=9); received first aid at a
venue (n=9); or presented to a hospital accident and
emergency department (n=8). Seven percent of the
sample (n=23) were presently receiving treatment for
an ecstasy-related problem, most frequently from a
natural therapist (n=11) or GP (n=7) (Table 4).
Attempts to modify ecstasy use without formal assis-
tance were common (46%; n=152), with many subjects
having done so alone (41%; n=136) and/or with sup-
port from family or friends (18%; n=58) (Table 4).

A quarter (25%) of the sample currently wanted to
reduce their ecstasy use, including seven subjects (2%)
who wanted to quit using altogether. The most com-
mon reasons were: financial difficulties (57%; n=47),
physical health effects (45%; n=37), psychological
problems (39%; n=32), occupational problems (37%;
n=31), to improve their quality of life (28%; n=23),
relationship problems (17%; n=14) and feeling depen-
dent on ecstasy (16%; n=13). Multiple logistic regres-
sions indicated that the variables independently
associated with desire to reduce ecstasy use were finan-
cial problems (OR 2.2, CI 1.2–3.9), relationship prob-
lems (OR 2.2, CI 1.2–3.9), more psychological
side-effects (OR 1.2, CI 1.1–1.4) and more frequent use
(OR 1.1, CI 1.0–1.2). This model was significant (x4

2=
75 8; PB0.001) and correctly classified 80% of the
sample.

Fifteen percent (n=49) of the sample wanted formal
treatment for an ecstasy-related problem. The most

common request was for natural therapies, particularly
advice on diet and nutrition (10%; n=32), followed by
consultation with a counsellor (4%; n=1 3), GP (3%;
n=11) or psychiatrist (2%; n=6). Most subjects (85%)
requested more information about ecstasy, particularly
on side-effects (49%), harm reduction techniques (49%),
long-term effects (34%), mode of action (29%), manu-
facturing processes and contents (26%), recommended
water consumption (24%) and strategies for cutting
down (13%). Half the sample (50%) thought that the
provision of drug testing facilities might minimise prob-
lems from impurities.

4. Discussion

This study involved in-depth interviews with a wide
cross section of 329 users from three Australian cities
and revealed their perceptions of a diverse range of
ecstasy-related harm. Young, female polydrug users
and those that binged on ecstasy for 48 h or more
appeared particularly at risk of experiencing harm that
they attributed to their ecstasy use. The limitations of
‘snowball’ sampling, however, dictate that the generalis-
ing of these findings to the wider population of ecstasy
users be assessed with caution. As with any group of
illicit drug users, it is impossible to define the parame-
ters of the population and therefore, to randomly sam-
ple that population. It is, thus, possible that the sample
was not representative of ecstasy users as a whole.

In particular, the rate of intravenous drug use (33%)
appears high, although another Australian study
(Lenton et al., 1997) also reported that 33% of a sample
of 83 ‘ravers’ had injected. Reports of dance scene
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participants from the UK have found that, although
injecting is somewhat taboo, small proportions engage
in this practice (e.g. Newcombe, 1992; McDermott,
1993; Forsyth, 1996). Although there was no difference
in age and gender between those who had and those
who had not injected a drug, injectors had fewer years
of education, were more likely to be unemployed, used
a wider range of drugs and, in particular, were more
involved in heroin use. It is possible that the present
sample may over-represent chaotic intravenous drug
users, for whom ecstasy was merely part of extensive
polydrug use repertoires. As injectors were no more
likely than non-injectors to report ecstasy-related prob-
lems, the high incidence of problems cannot be ac-
counted for by the recruitment of a seemingly high
proportion of intravenous drug users.

A broad range of ecstasy users participated in this
study, but on the whole, the sample was young, rela-
tively well educated, most were employed or students
and males and females were equally represented. A
variety of cultural backgrounds were represented, in-
cluding a minority of subjects of indigenous descent.
The majority of the sample had not had contact with
police or social authorities and did not come from
socially deprived backgrounds. However, the early
American studies, which suggested that ecstasy use was
largely confined to well educated, high income earners,
with patterns of intermittent ecstasy use (e.g. Peroutka
et al., 1988; Beck and Rosenbaum, 1994), bear little
resemblance to the findings of the present study and
more recent reports from Europe and the UK (e.g.
McDermott, 1993; Forsyth, 1996; van Laar and Spruit,
1997; Williamson et al., 1997). These have depicted a
broad range of users engaging in regular ecstasy use
and extensive polydrug use.

Subjects typically began to use ecstasy in their late
teens, an earlier age than reported in studies conducted
in the UK (e.g. Forsyth, 1996; Williamson et al., 1997),
which found use was initiated in the early to late 20s,
but equivalent to a report from Italy (Schifano et al.,
1998). Current frequency of use varied from once in 6
months to 4 days per week. A quarter of the sample
had consumed four or more tablets in a use episode in
the preceding 6 months, with a maximum of 30 tablets
consumed in a weekend ‘binge’ by one subject. More
than one-third of the sample had binged on ecstasy for
48 h or more. This contrasts with the report of Win-
stock (1991) that only ‘a minority’ of his sample of 89
ecstasy users engaged in such binges. Compared to
those who had not binged on ecstasy, the bingers used
more ecstasy more frequently, had experimented with a
wider range of other drugs and were more likely to
report physical, psychological, occupational, financial
and relationship problems which they related to their
use of ecstasy. Multivariate analyses, which held the
effects of the use of other drugs constant, indicated that

bingeing was independently associated with all mea-
sures of ecstasy-related harm.

Consistent with earlier reports (e.g. Solowij et al.,
1992; Williamson et al., 1997), use of ecstasy was
primarily through oral routes, but a substantial propor-
tion (16%) of the sample reported injecting ecstasy.
Multivariate analyses suggested that this practice was
an extension of the intravenous use of other drugs. This
is consistent with findings from the UK, that ecstasy
injecting is increasing among intravenous drug users
(Green et al., 1995; Peters et al., 1997) and with the
possibility that this sample may over-represent intra-
venous drug users. The adverse health and psychologi-
cal implications of injecting ecstasy have been
highlighted elsewhere (Hunt et al., 1993), as for the
intravenous use of other stimulants (Hall and Hando,
1994). Most of those who had injected ecstasy had
reverted back to oral/intranasal use. Reasons for
changes in routes of administration were similar to
those reported by amphetamine users (Darke et al.,
1994a).

As with other samples of ‘dance drug’ users (e.g.
Forsyth, 1996; Boys et al., 1997; Release, 1997), it is
accurate to characterise this sample as extensive poly-
drug users, half of whom had a preference for ecstasy.
Consistent with earlier reports (e.g. Schifano et al.,
1998), substantial minorities of the sample regularly
used amphetamine, alcohol, LSD, amyl nitrate and
nitrous oxide concurrently with ecstasy, emphasising
the need for research and education on the effects of
polydrug use. Many subjects typically used drugs such
as cannabis, alcohol and benzodiazepines to ease the
‘come down’ period after using ecstasy, suggesting that
the sample was adept at obtaining drugs to self-medi-
cate the adverse physical and psychological effects of
ecstasy (and other drug) use. This is of concern, as the
‘stimulant–depressant’ cycle of use has been associated
with more adverse effects than stimulant use alone
(Williamson et al., 1997). The high rate (57%) of benzo-
diazepine use was disturbing, given suggestions that
benzodiazepines may act as a ‘bridge’ between problem
drug users and the dance scene (Forsyth, 1996). Fur-
ther, amphetamine users who also use benzodiazepines
report higher levels of polydrug use and psychopathol-
ogy, poorer health and social functioning and greater
HIV risk-taking than those who do not (Darke et al.,
1994b).

On average, subjects reported eight physical and four
psychological side-effects which they perceived as being
due, at least in part, to their use of ecstasy. Although
the symptoms were consistent with side-effects de-
scribed in earlier reports (e.g. Hayner and McKinney,
1986; Cohen, 1995; Curran and Travill, 1997; van Laar
and Spruit, 1997; Williamson et al., 1997), higher pro-
portions of the present sample had experienced them.
Whereas, most psychological symptoms were perceived
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to stem from a combination of ecstasy and other fac-
tors, such as polydrug use, sustained exertion, lack of
sleep or pre-existing conditions, many physical symp-
toms were perceived by most of those who reported
them as due solely to ecstasy use. Multivariate analyses
supported subjects’ perceptions of causality. Extent of
physical symptomatology was best predicted by being
young and female, along with indices of ecstasy use
including quantity, bingeing and extent of polydrug use
during the recovery period. The multivariate model
predicting psychological symptoms did not have strong
predictive power, but indicated that polydrug use was
important in accounting for variance in outcome. Other
reports have also indicated that more extensive poly-
drug use is associated with greater levels of harm (e.g.
Newcombe, 1992; Williamson et al., 1997).

Ecstasy-related occupational, relationship and finan-
cial problems were frequently reported. Although many
of these were relatively minor, some constituted signifi-
cant disruptions to functioning, including loss of em-
ployment, ending relationships and inability to pay for
food or rent. Few studies have depicted ecstasy-related
functional impairment, although McDermott (1993) de-
scribed a network of ecstasy users who also experienced
occupational, relationship and financial problems re-
lated to their use. That the problems reported by the
present sample were ecstasy-related was supported by
multivariate analyses, which indicated that the extent of
such problems was best predicted by ecstasy use vari-
ables. Indices of other drug use and, in particular, other
stimulant use, did not add significant predictive power
to the model.

The data collected for this study were cross-sectional
rather than longitudinal, thus, preventing the drawing
of causal inferences (Lilienfeld and Lilienfeld, 1980). In
particular, the harm reported by subjects was perceived
as related to their ecstasy use, but, within the con-
straints of the cross-sectional design, it was impossible
to validate the reported harm against objective criteria,
or to disentangle the multitude of possible causal fac-
tors. Given the extent of polydrug use among the
sample, it might be difficult for subjects to attribute
drug-related symptoms specifically to ecstasy. It is pos-
sible that polydrug users have problems with their drug
use in general and that they may answer questions
about their drug use in general even when questions
relate to a specific drug. Nonetheless, the consistency
between the side-effects reported by the present sample
and those described in earlier studies, combined with
the statistical control afforded by multiple linear regres-
sion (Hall, 1987), increases the confidence that the
side-effects reported were related, at least in part, to
ecstasy use.

An important predictive factor in ecstasy-related
harm was the youth of the user. Being younger was
independently associated with two of the three mea-

sures of ecstasy-related harm (physical side-effects and
extent of total harm). There was no relationship be-
tween age and quantity or frequency of ecstasy use.
Similarly, Chen et al. (1997) found that at the same
intensity of cannabis use, adolescent users were more
likely to meet criteria for dependence than adults. They
speculated that adolescents may be more vulnerable
than adults to the social and psychological conse-
quences of cannabis use. These findings may extend to
ecstasy and to young adults, in that the younger users
in the present sample appeared more vulnerable to
harm associated with ecstasy use. Although the non-
random nature of this sample necessitates caution in
assessing the generalisability of these results, it is possi-
ble that young people who binge on ecstasy may experi-
ence psychological, physical, occupational, relationship
and financial impairment related to their drug use.

A quarter (25%) of the sample currently wanted to
reduce their use of ecstasy. Multivariate analyses indi-
cated that desire to reduce ecstasy use was indepen-
dently associated with financial, relationship and
psychological problems and more frequent use. In con-
trast, a sample of users in the UK reported that their
main reasons for reduced ecstasy use were cost issues,
reduced novelty and decreased quality (Williamson et
al., 1997). This suggests that the present sample may
have been more affected by the adverse effects associ-
ated with use, although varying methodologies may
account for these differences. Fifteen percent of the
sample indicated a desire for formal treatment for an
ecstasy-related problem and the majority requested
more information about ecstasy, pointing to the distinct
lack in Australia of resources that target this popula-
tion. Moreover, half the sample recommended that
drug testing facilities, similar to those operating in the
Netherlands (Institute for the Study of Drug Depen-
dence, 1998; Levine, 1994), be provided at dance venues
to minimise the risks from impurities.

5. Conclusion

Contrary to predictions that ecstasy use was a ‘fad’
which would quickly be superseded by some other
substance (Solowij et al., 1992) and the common belief
that oral, intermittent use was the predominant pattern
and of little concern (Chesher, 1990; Solowij, 1993;
Beck and Rosenbaum, 1994), the present results have
demonstrated that there are significant hazards associ-
ated with some patterns of ecstasy use. In particular,
young, female, polydrug users and those who binged on
ecstasy were most likely to report physical, psychologi-
cal, financial, relationship and occupational problems
which they attributed, at least in part, to their ecstasy
use. These findings stand in contrast to the conven-
tional wisdom that ecstasy is a relatively benign drug
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with few associated risks (Nichols and Glennon, 1984;
Downing, 1986; Fromberg, 1990). Although this non-
random sample may not be representative of the wider
population of ecstasy users, the results nevertheless
demonstrate that a subset of users may benefit from the
dissemination of credible information to help modify
their use patterns and reduce the associated problems.
Further, treatment options should be developed and
evaluated to meet the demand clearly indicated by the
present results. Many subjects expressed interest in
treatments to help them to minimise the adverse side-ef-
fects of ecstasy, but one-quarter of the sample currently
wanted to reduce their ecstasy use and substantial
minorities referred to the need for specific treatments to
assist them in doing so.
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