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Abstract

Aims/Objectives: Methylenedioxymethamphetamine af-
fects the central serotonergic system, and there is some evi-
dence for an association between ecstasy use (drugs sold as
methylenedioxymethamphetamine) and depression. The
aim of the present study was to investigate the incidence
of self-reported depression and associated help-seeking
among a sample of regular ecstasy users. A further aim was
to examine the correlates of depressive symptomatology in
this population. Materials and Methods: 100 regular ecsta-
sy consumers (at least monthly use) were interviewed as part
of the Ecstasy and Related Drug Reporting System in Tasma-
nia, Australia. Participants were also administered epidemio-
logical measures of depression (Center for Epidemiological
Studies Depression Scale) and psychological distress (Kessler
Psychological Distress Scale). Results: One quarter (23%) of
participants self-reported recent experience of depression,
arate notably greater than the general population. However,
only one third of these participants had attended a health
professional for this issue. A range of drug use factors (e.g.
frequency and quantity of ecstasy use, frequent cannabis or
methamphetamine use, intravenous drug use, polydrug use,
binge drug use, harmful alcohol use, and elevated psycho-

logical dependence scores for ecstasy and methamphet-
amine) were associated with high levels of depressive symp-
tomatology. Conclusion: These findings are consistent with
an association between depressive symptomatology and
ecstasy and other drug use. Harm reduction strategies which
target drug use factors such as those identified in this study
may also aid in the reduction of the experience of depres-
sion. Considering the low levels of help-seeking among this
population, improving awareness and access to information
and treatment for depression may also be important.
Copyright © 2010 S. Karger AG, Basel

Background

Animal research indicates that methylenedioxymeth-
amphetamine or ecstasy is neurotoxic to the central se-
rotonergic (5-HT) system and there is some evidence
(though not conclusive) that ecstasy is also neurotoxic to
the 5-HT system of humans [1]. Among other functions,
the central 5-HT system is important for regulating mood
in humans and thus it is possible that ecstasy use leads to
an increase in the incidence of mood disorders such as
depression. Consistent with this proposal, depression has
been found to be associated with low 5-HT transporter
densities [2].

Ecstasy use is associated with acute experience of dys-
phoria during the ‘comedown’ phase and during the days
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following methylenedioxymethamphetamine use [3-5]
and many ecstasy consumers self-report experience of
dysphoria or depression as a long-term consequence or
side effect of ecstasy use [6, 7]. An elevated incidence of
mental disorders (including depression and anxiety) and
higher levels of depressive symptomatology is also a com-
mon finding among users of the drug [8-11].

While significantly higher levels of depression have
been reported among either current or former ecstasy us-
ers relative to various control groups [12-20], other stud-
ies have failed to find differences [9, 21-28], or have re-
ported a stronger association between depressive symp-
tomatology and cannabis use [10, 21, 29, 30] or polydrug
use generally [15, 19, 31]. Inadequate control groups or
matching for drug use, small sample sizes, and different
measures of depressive symptomatology or ecstasy use
may account for many of the inconsistencies in this lit-
erature [32]. In a recent meta-analysis, it was concluded
that there is a small association (effect size = 0.31) be-
tween depressive symptoms and use of ecstasy [33]. The
magnitude of this relationship was not thought to be clin-
ically relevant but it did remain after including only those
studies that controlled for cannabis use.

The causal nature of the relationship between ecstasy
use and depressive symptomatology has been difficult to
establish. Cross-sectional research indicates that diagno-
sis of mood disorder typically precedes ecstasy use [8, 15,
25], and some longitudinal research suggests that depres-
sion in childhood or adolescence is associated with in-
creased likelihood of ecstasy use in early adulthood [11,
34]. However, depression has also been reported subse-
quent to ecstasy use [11, 35] and some other longitudinal
research findings suggest that depression does not pre-
dict future ecstasy use [36] or ecstasy use disorders [37].

Thelink between depression in ecstasy consumers and
5-HT function is also unclear. de Win et al. [15] found
that although serotonin transporter (SERT) densities
were reduced in current heavy ecstasy users relative to
former users and controls, depressive symptoms did not
correlate with SERT densities. In a PET study, Thomasius
et al. [19] found elevated depression scores among recent
as well as former ecstasy users relative to drug-naive con-
trols; however, differences in SERT availability were only
observed in current but not former users. In a recent
study, high depression scores among regular ecstasy con-
sumers were associated with the presence of a particular
SERT encoding gene, suggesting that genetics may play a
role in susceptibility to depression [38].

Thus, while there is evidence that ecstasy and other
drug users may be at risk of higher levels of depression, it
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has not been possible to fully disentangle this effect from
other mitigating factors or to support the hypothesis that
ecstasy plays a causative role in the manifestation of de-
pression. From a public health perspective it may be more
important to investigate the correlates rather than the
presence of depressive symptomatology among ecstasy
users, in order to best target harm reduction information
to this population and to inform policy makers and clini-
cians working in this area. To date, few studies have sys-
tematically investigated the correlates of depressive
symptomatology among ecstasy consumers to this end.

Whereas some studies have reported a relationship be-
tween ecstasy use and depressive symptomatology [15, 27,
31, 33, 39], others have reported a relationship between
depressive symptoms and other drugs, such as cannabis
(10, 27] and opiate use [40]. Female sex is associated with
higher levels of psychological side effects or subacute de-
pression among ecstasy users [5, 7], and elevated depres-
sive symptomatology is observed among females relative
to males in the general population [41] as well as ecstasy
[40] and other polydrug user groups [23]. Non-drug fac-
tors such as dancing for extended periods of time are also
associated with elevated levels of depression among ec-
stasy users [42].

The present study was conducted to investigate de-
pressive symptoms among a sample of regular ecstasy
consumers and to examine the relationship between de-
pressive symptomatology, psychological distress, and
self-reported mental health problems. A further aim was
to investigate which demographic and drug use correlates
of depression were most strongly associated with high
levels of depressive symptomatology.

Materials and Methods

Participants and Procedures

Participants were 100 regular ecstasy users who were inter-
viewed in Tasmania, Australia, as part of the 2007 Ecstasy and
Related Drug Reporting System, a cross-sectional study designed
to monitor trends in ecstasy and related drug markets in Austra-
lia [43]. Inclusion criteria required that participants be at least 16
years of age, have used ecstasy at least monthly in the preceding 6
months, and have resided in the Tasmanian capital city for the
preceding year. Participants were recruited through a purposive
sampling strategy [44] which included distribution of posters and
flyers at various locations (e.g. cafés, bars, nightclubs, clothing
stores, music stores, university), posting on internet forums, and
peer referral. Participants contacted researchers, were screened
for eligibility, and gave voluntary informed consent prior to par-
ticipation in the study. Confidential face-to-face structured inter-
views were conducted in public locations (e.g. coffee shops, parks,
university) between May and August 2007. Interviews took be-
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tween 45 and 60 min to complete and were administered by
trained interviewers. All participants were reimbursed 30 AUD
for time and out-of-pocket expenses. Ethics approval was granted
by the Tasmanian Social Sciences Human Research Ethics Com-
mittee. Full details of the interview content and methodology are
available elsewhere [45].

Materials

The structured interview included demographic characteris-
tics, patterns of ecstasy and other drug use, and the nature and
incidence of risk behaviors and health harms associated with drug
use. Participants also completed the Center for Epidemiological
Studies Depression Scale (CES-D) [46] and the Kessler Psycho-
logical Distress Scale (K10) [47], and were asked if they had expe-
rienced any mental health problems during the 6 months preced-
ing the interview. If participants had experienced mental health
problems, they were asked to specify which mental health prob-
lems they had recently experienced and whether they had attend-
ed a health professional for such problems during this time.

The CES-D is a 20-item self-report scale designed to measure
depressive symptoms in population surveys [46]. The scale taps
dimensions of positive affect, depressed or negative affect, somat-
ic symptoms, and interpersonal problems, and shows good psy-
chometric properties [48]. Participants were asked to rate how
often in the past week they had experienced each symptom (e.g. I
felt depressed) on a 4-point scale ranging from 0 = rarely or none
of the time to 3 = most or all of the time. Four positive affect items
were reverse scored (e.g. I thought I was as good as other people)
and total scores ranged from 0 to 60. A score of 16 or above was
used to classify those with high levels of depressive symptomatol-
ogy. This cutoff captured the upper quartile of the present sample
and has demonstrated sensitivity (0.95) and specificity (0.70) for
detecting diagnosable cases of major depression [49].

The K10 [47] is a 10-item questionnaire designed to measure
the level of distress and severity associated with psychological
symptoms in population surveys. Participants were asked to rate
the extent to which they had experienced particular psychological
symptoms (e.g. How often did you feel depressed?) in the preced-
ing month, on a 5-point Likert scale ranging from 1 = all of the
time to 5 = none of the time. K10 scores can be grouped into 4
categories of psychological distress: low (10-15), moderate (16-
21), high (22-29) and very high (30-50) [50]. Data from the 1997
Australian National Survey of Mental Health and Wellbeing in-
dicate that K10 scores of 22 or more have a specificity of 0.95 (cor-
rect rejection rate) and sensitivity of 0.55 (hit rate) for the identi-
fication of current DSM-IV diagnoses of anxiety or affective dis-
order, and scores of 30 or more have a sensitivity and specificity
0f 0.99 and 0.24, respectively [51]. In the present study, scores of
22 and above were classified as indicating ‘high’ levels of psycho-
logical distress.

Design and Data Analysis

All statistical analyses were conducted using SPSS 16.0.1 for
Windows (SPSS Inc., 2007); x> and Mann-Whitney U tests were
used to examine differences between those with high (>16) and
low (<16) CES-D scores on a range of variables. A series of back-
ward stepwise logistic regression analyses were performed to in-
vestigate the associations between high CES-D scores, demo-
graphic characteristics, and patterns of ecstasy and other drug
use.

Ecstasy Use and Risk Factors for
Depression

Results

Demographic Characteristics of the Sample

The 100 participants had a median age of 23 years
(range 17-40) and were predominantly male (54%). The
majority of participants were heterosexual (93%) and all
spoke English as their main language. Three quarters of
the sample (79%) had completed secondary education
(year 12), and the majority were either employed (46%) or
currently studying (42%). Only a minority were current-
ly in drug treatment (1%), and none had ever received a
custodial sentence. On average participants had used ec-
stasy on a median of 12 days (range 6-100) in the preced-
ing 6 months, with a median of 2 tablets (range 1-7) tak-
en in a typical session of use.

CES-D and K10 Scores

The mean CES-D score was 13.2 (SD = 9.8) and the
median score was 11 (range 0-47). Over one quarter
(28%) of the sample had a score of 16 or more, indicating
high levels of depressive symptomatology. The mean K10
score was 17.6 (SD = 5.6) and the median score was 17
(range 10-43). Over one tenth of the sample (15%) had
K10 scores in the ‘high’ category, and 3% had scores in
the ‘very high’ category, indicative of a possible diagnosis
ofananxiety or affective disorder. There was a significant
strong positive relationship between scores on the CES-D
and K10 (r = 0.812, p < 0.01). Those with high category
CES-D scores were significantly more likely to have ‘high’
or ‘very high’ K10 category (=22) scores than those with
low category CES-D scores (table 1).

CES-D Scores and Self-Reported Mental Health

Problems

One third (35%) of the sample self-reported a mental
health problem during the 6 months preceding the inter-
view, most commonly experience of depression (23%)
and/or anxiety (19%). However, only one third of those
(12% of the sample) had visited a health professional in
relation to mental health problems and just one fifth (7%
of the sample) had been prescribed medication for a men-
tal health problem in this time.

Those with high category CES-D scores were signifi-
cantly more likely to report experience of a mental health
problem during the 6 months preceding the interview rel-
ative to those with low category scores (table 1), with in-
creased likelihood shown for depression but not anxiety.
They were also significantly more likely to have attended
a mental health professional or to have been prescribed
medication for mental health problems during this time.
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Table 1. Self-reported mental health problems in the 6 months preceding the interview among regular ecstasy
consumers with low (<16) and high (=16) CES-D scores

Variable, % CES-D score  CES-D score  x? OR (95% CI)
<16(n=71) =16 (n=28)

Experienced mental health problems 24 64 14.3%** 5.7 (2.2-14.7)

Experienced depression 10 57 25.2%*% 12.2 (4.1-35.9)

Experienced anxiety 17 25 n.s.

Accessed a mental health professional 3 36 20.4%** 19.2 (3.8-95.4)

Prescribed medication for mental health 0 25 19.1%** 23.3 (2.7-200.6)

K10 in ‘very high’ category (<30) 0 12 8.1%* 8.7 (1.0-88.2)

K10 in ‘high’ or ‘very high’ category (<22) 2 62 45.8%** 107.2 (12.8-899.1)

% < 0.01; *** p < 0.001.

CES-D Scores and Demographic and Drug Use

Characteristics

Table 2 shows demographic and drug use characteris-
tics of regular ecstasy consumers with low or high cate-
gory CES-D scores. Those with high category CES-D
scores were significantly less likely to have completed
year 12 of secondary education relative to those with low
category CES-D scores. Those with high category CES-D
scores had used ecstasy significantly more frequently and
had used greater amounts in a typical session in the last
6 months relative to those with low scores. They were also
more likely to report recent use of cannabis, frequent use
of cannabis or methamphetamine (weekly or more of-
ten), daily tobacco use, use of more than 5 illicit drug
types, binge use of stimulants (for 48 h continuously
without sleep), typical use of methamphetamine with ec-
stasy, intravenous drug use, harmful levels of alcohol
consumption [a score =16 on the Alcohol Use Disorder
Identification Test (AUDIT)], and experience of depen-
dence on ecstasy or methamphetamine according to the
Severity of Dependence Scale (SDS) [52].

Prediction of CES-D Scores

Backward logistic regression was conducted to inves-
tigate the correlates of high CES-D scores (=16) with the
inclusion of all factors that differed significantly between
the two groups (table 2). The resulting significant regres-
sion equation accounted for 37% of the variance in the
prediction of CES-D category with the inclusion of the
following independent predictors: recent injecting drug
use, self-reported psychological ecstasy dependence (SDS
score =4), consuming 2 or more pills on a typical occa-
sion of ecstasy use, and engaging in harmful alcohol con-
sumption (AUDIT score =16). This equation correctly
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predicted 74% of total cases and 39% of risk cases. A fur-
ther regression equation was performed using only the
frequency of use factors for ecstasy, cannabis, metham-
phetamine, and alcohol. Days of use for cannabis and
methamphetamine were significant predictors of CES-D
category accounting for 18% of variance and classifying
78% of total cases but only 22% of risk cases.

Discussion

Almost one quarter (23%) of the sample self-reported
experience of depression during the 6 months preceding
the interview. This is higher than a recent report of
6-month prevalence of depression (11%) in the general
population [53] and the 12-month prevalence of affective
disorder (6.2%) in an Australian normative study [41], but
similar to levels of self-reported depression among other
samples of ecstasy users [6, 7]. However, it should be not-
ed that the above general population estimates were based
on a diagnostic interview rather than self-report data,
which may contribute to the discrepancy. Only one third
of those self-reporting a mental health problem had vis-
ited a health professional in relation to mental health
problems during the 6 months preceding the interview,
and one fifth had been prescribed medication for a men-
tal health problem in this time. A similar low rate of help-
seeking has been found among young adults (aged 19-32)
with psychopathology [54], with around one third (33.7%)
having sought help for mental health problems. However,
given the higher rates of psychopathology among ecstasy
and other drug users relative to nonusers, a targeted ap-
proach to addressing low levels of help-seeking in this
population may be particularly important.

Matthews/Bruno



Table 2. Demographic and drug use characteristics in ecstasy consumers with low (<16) and high (=16) CES-D scores

Variable CES-D score  CES-D score  x?(Mann- OR

<l6 (n=71) =216 (n=28) Whitney U) (95% CI)
Demographic characteristics
Male, % 54 54 ns.
Younger (<23 years), % 54 43 ns.
Completed secondary education (year 12), % 86 61 7.6%% 0.3 (0.1-0.7)
Unemployed, % 7 18 n.s.
Full-time student, % 38 18 3.7;p =0.053 0.4 (0.1-1.0)
Full-time work, % 25 29 n.s.
Part-time work, % 21 14 n.s.
Ecstasy and other drug use in last 6 months
Median days used ecstasy 11 16 (653.5%*) 1.0 (1.0-1.1)!
Median ecstasy pills used in typical session 1.5 2 (556.5*%) 2.0 (1.2-3.3)
Used ecstasy weekly or more often, % 18 36 3.4;p=0.065 2.4 (0.9-6.6)
Used 2 or more ecstasy pills in typical session, % 41 82 13%** 7 (2-19)
Used alcohol, % 929 100 n.s.
Used alcohol weekly or more often, % 93 82 n.s.
Used cannabis, % 62 86 5.2% 3.7 (1.2-11.8)
Used cannabis weekly or more often, % 27 46 3.6; p = 0.060 2.4 (1.0-5.9)
Used methamphetamine, % 68 75 n.s.
Used methamphetamine weekly or more often, % 3 18 6.9%* 7.5 (1.3-41.3)
Used tobacco, % 72 79 n.s.
Used tobacco daily, % 27 57 8.11%* 3.6 (1.5-9.1)
Risky patterns of drug use in last 6 months
Used drugs intravenously, % 1 14 6.9%* 11.7 (1.2-109.6)
Used >5 illicit drug types, % 49 71 4.0* 2.6 (1.0-6.6)
Binged? on stimulants, % 27 64 12.1%% 4.9 (1.9-12.5)
Typically binge drink with ecstasy, % 78 75 n.s.
Typically use methamphetamine with ecstasy, % 6 32 12.7%%* 7.9 (2.2-28.6)
Risk of dependence
‘Harmful’ alcohol consumption (AUDIT score >16), % 26 54 7.0%% 3.3(1.3-8.3)
Ecstasy SDS score >4, % 17 43 7.4%% 3.7 (1.4-9.8)
Methamphetamine SDS score >4, % 9 25 4.8*% 3.6 (1.1-11.9)

* p < 0.05; ** p < 0.01; *** p < 0.00L.

! The strength of this relationship does not change following correction for censored range of recent ecstasy use (6-180 days) when
compared to other drugs (0-180 days).
2 Use of stimulants for more than 48 h continuously without sleep.

Over one quarter (28%) of the sample had a CES-D
score of 16 or more, indicating high levels of depressive
symptomatology, and a possible diagnosis of depression.
The mean CES-D score of 13 is comparable to the mean
score of around 14 found for other young adult popula-
tions [55, 56]. Ecstasy users with high CES-D scores were
significantly more likely to report high levels of psycho-
logical distress (K10 scores) relative to those with low
scores. The mean K10 score of 18 in the current sample of
regular ecstasy users is similar to the mean score of 14-16

Ecstasy Use and Risk Factors for
Depression

reported among the general population [51, 57]. However,
compared to the general population [41], a greater pro-
portion of the present sample of ecstasy users had K10
scores categorized as ‘high’ (15 vs. 7%), with similar pro-
portions categorized as ‘very high’ (4 vs. 3%). Thus, the
present sample of ecstasy users were twice as likely to
have K10 scores categorized as high relative to the gen-
eral population.

Ecstasy users with high CES-D scores were also more
likely to report experience of mental health problems (de-
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pression rather than anxiety), to have attended a mental
health professional, and to have been prescribed medica-
tion for mental health problems relative to those with low
CES-D scores. Just three fifths (57%) of those with high
CES-D scores indicated that they had experienced de-
pression during the preceding 6 months. These findings
suggest underrecognition of possible mental health prob-
lems among the remaining two fifths of this subsample.
However, it should be noted that the CES-D is a screening
instrument and while those with high scores are more
likely to report depression, it is not possible to accurately
predict clinical depression on the basis of high CES-D
scores alone.

A range of correlates were associated with high levels
of depressive symptomatology. Consistent with popula-
tion level correlates of affective disorders [58], those with
high CES-D scores were significantly less likely to have
completed secondary education (year 12), or to be current
tull-time students. However, in contrast to the increased
prevalence of affective disorders among females relative
to males in the general population [41] and among ec-
stasy users [40], there were no sex differences in depres-
sive symptomatology. Those with high CES-D scores had
used ecstasy more frequently and in greater amounts, and
were more likely to have recently used cannabis, to have
used cannabis or methamphetamine more frequently
(weekly or more often), and to have used tobacco daily in
the preceding 6 months relative to those with low scores.
They were also more likely to have engaged in risky drug
use behaviors such as intravenous drug use, to consume
a greater number of illicit drug types, and to report binge
drug use (for 48 h continuously without sleep), typical use
of methamphetamine with ecstasy, higher scores on de-
pendence scales for both ecstasy and methamphetamine,
and hazardous levels of alcohol consumption.

When just frequency of drug use was considered, fre-
quency of use for cannabis and methamphetamine were
more substantial predictors of depressive symptoms than
frequency of ecstasy and alcohol use. However, when oth-
er patterns of drug use were considered, recent injecting
drug use, self-reported psychological ecstasy dependence
(SDS), consuming 2 or more pills on a typical occasion of
ecstasy use, and engaging in harmful alcohol consump-
tion (AUDIT score =16) were found to be the most sub-
stantial independent predictors of high CES-D scores.
The present findings are generally consistent with previ-
ous research showing an association between depressive
symptoms and cannabis use [10, 21, 29, 30] or polydrug
use generally [15, 19, 31] among ecstasy users, and find-
ings of a relationship between cannabis use and depres-
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sion irrespective of concomitant ecstasy use [59]. How-
ever, the present results also suggest that other patterns
of drug use, including ecstasy, alcohol and tobacco, are
important correlates of depressive symptomatology in
this population.

One limitation of the present study is that recent life
events and subacute effects of recent ecstasy or other drug
use may have affected depression scores at the time of the
interview. For example, dysphoric mood is a well-known
subacute side effect of ecstasy use that may continue for
several days [7] and participants were not asked to abstain
from drug use prior to the interview. Furthermore, there
is an overlap between some symptoms of depression and
substance use [40] and the CES-D has a higher false-pos-
itive rate among drug-dependent compared to other psy-
chiatric patient groups [48]. However, no participant was
classified in the high CES-D group due to reporting an
array of symptoms for short duration (1-2 days in the pre-
ceding week): more than half of those classified in the
high CES-D group (57%) had experienced at least 2 symp-
toms ‘most or all of the time’ (5-7 days in the preceding
week) and the lowest scoring individual had experienced
3 of the 20 symptoms for a substantial period of the pre-
ceding week (3—4 days). As such, it is not likely that all of
these cases can be accounted for by postacute anhedonic
responses.

The aim of the present research was not to examine the
causative relationship between depression and drug use,
but to determine the correlates of depressive symptom-
atology among current ecstasy users. As such, this study
yields useful information in terms of the development of
harm reduction strategies for this population. Harm re-
duction messages that aim to reduce the incidence of risk
factors (e.g. high frequency and quantity ecstasy use,
binge drug use, frequency of cannabis and methamphet-
amine use, levels of drug dependence, harmful alcohol
use, and intravenous drug use) may also aid in the reduc-
tion of the experience of depressive symptomatology.
Conversely, it appears that depression occurs more often
among ecstasy users than in the general population, and
it is possible that improving the awareness of and access
to treatment for depression in this population would con-
tribute to a reduction of associated substance use prob-
lems.

Acknowledgement

The Ecstasy and Related Drug Reporting System is funded by
the Australian Government Department of Health and Ageing.

Matthews/Bruno



>1

| )

>3

>4

»s5

»6

»7

>3

»9

» 10

»11

»12

»13

References

Gouzoulis-Mayfrank E, Daumann J: Neuro-
toxicity of methylenedioxyamphetamines
(MDMA; ecstasy) in humans: how strong is
the evidence for persistent brain damage?
Addiction 2006;101:348-361.

Malison RT, Price LH, Berman R, van Dyck
CH, Pelton GH, Carpenter L, Sanacora G,
Owens MJ, Nemeroff CB, Rajeevan N, Bal-
win RM: Reduced brain serotonin trans-
porter availability in major depression as
measured by [123I]-2-carbomethoxy-33-
(4-iodophenyl)tropane and single photon
emission computed tomography. Biol Psy-
chiatry 1998;44:1090-1098.

Parrott AC, Lasky J: Ecstasy (MDMA) effects
upon mood and cognition: before, during
and after a Saturday night dance. Psycho-
pharmacology 1998;139:261-268.

Curran V, Travill RA: Mood and cognitive
effects of 3,4-methylenedioxymethamphet-
amine (MDMA, ecstasy): week-end ‘high’
followed by mid-week low. Addiction 1997;
92:821-831.

Verheyden SL, Hadfield ], Calin T, Curran
V: Sub-acute effects of MDMA (3,4-methy-
lenedioxymethamphetamine, ‘ecstasy’) on
mood: evidence of gender differences. Psy-
chopharmacology 2002;161:23-31.
Verheyden SL, Henry JA, Curran HV: Acute,
sub-acute and long term subjective conse-
quences of ‘ecstasy’ (MDMA) consumption
on 430 regular users. Hum Psychopharma-
col 2003;18:507-517.

Topp L, Hando J, Dillon P, Roche A, Solowij
N: Ecstasy use in Australia: patterns of use
and associated harm. Drug Alcohol Depend
1999;55:105-115.

Falck RS, Carlson RG, Wang J, Siegal HA:
Psychiatric disorders and their correlates
among young adult MDMA users in Ohio. |
Psychoactive Drugs 2006;38:19-29.

Parrott AC, Milani RM, Parmar R, Turner
JJD: Recreational ecstasy/ MDMA and other
drug users from the UK and Italy: psychiat-
ric symptoms and psychobiological symp-
toms. Psychopharmacology 2001;159:77-82.
Morgan M]J, McFie L, Fleetwood LH, Robin-
son JA: Ecstasy (MDMA): are the psycholog-
ical problems associated with its use reversed
by prolonged abstinence? Psychopharmacol-
ogy 2002;159:294-303.

Lieb R, Schuetz CG, Pfister H, von Sydow K,
Wittchen H: Mental disorders in ecstasy us-
ers: a prospective-longitudinal investiga-
tion. Drug Alcohol Depend 2002;68:195-
207.

MacInnes N, Handley SL, Harding GFA:
Former chronic methylenedioxymetham-
phetamine (MDMA or ecstasy) users report
mild depressive symptoms. ] Psychopharma-
col 2001;15:181-186.

McCardle K, Luebbers S, Carter JD, Croft R],
Stough C: Chronic MDMA (ecstasy) use,
cognition and mood. Psychopharmacology
2004;173:434-439.

Ecstasy Use and Risk Factors for
Depression

»14

»15

»16

»17

> 18

»19

»20

»21

»22

»23

»24

Gamma A, Buck A, Berthold T, Vollenweider
FX: No difference in brain activation dur-
ing cognitive performance between ecstasy
(3,4-methylenedioxymethamphetamine)
users and control subjects: a [H,'°O]-posi-
tron emission tomography study. J Clin Psy-
chopharmacol 2001;21:66-71.

de Win MML, Reneman L, Reitsma ]JB, den
Heeten GJ, Booij J, van den Brink W: Mood
disorders and serotonin transporter density
in ecstasy users — The influence of long-term
abstention, dose, and gender. Psychophar-
macology 2004;173:376-382.

Hansen KL, Luciana M: Neurocognitive
function in users of MDMA: the importance
of clinically significant patterns of use. Psy-
chol Med 2004;34:229-246.

Gerra G, Zaimovic A, Giucastro G, Maestri
D, Monica C, Sartorit R, Caccavari R, Del-
signore R: Serotonergic function after 3,4-
methelenedioxymethamphetamine (‘ecsta-
sy’) in humans. Int Clin Psychopharmacol
1998;13:1-9.

Lamers CTJ, Bechara A, Rizzo M, Ramaek-
ers JG: Cognitive function and mood in
MDMA/THC users, THC users and non-
drug using controls. J Psychopharmacol
2006;20:302-311.

Thomasius R, Peterson K, Buchert R, Andre-
sen B, Zapletalova P, Wartberg L, Nebeling
B, Schmoldt A: Mood, cognition and sero-
tonin transporter availability in current and
former ecstasy (MDMA) users. Psychophar-
macology 2003;167:85-96.

Gerra G, Zaimovic A, Ferri M, Zambelli U,
Timpano M, Neri E, Marzocchi GF, Del-
signore R, Brambilla F: Long-lasting effects
of 3,4-methylenedioxymethamphetamine
(ecstasy) on serotonin system function in
humans. Biol Psychiatry 2000;47:127-136.
Daumann J, Hensen G, Thimm B, Rezk M,
Till B, Gouzoulis-Mayfrank E: Self-reported
psychopathological symptoms in recreation-
al ecstasy (MDMA) users are mainly associ-
ated with regular cannabis use: further evi-
dence from a combined cross-sectional/
longitudinal investigation. Psychopharma-
cology 2004;173:398-404.

Dugheiro G, Schifano F, Forza G: Personal-
ity dimensions and psychopathological pro-
files. Hum Psychopharmacol 2001;16:635-
639.

Milani RM, Parrott AC, Turner JD, Fox HC:
Gender differences in self-reported anxiety,
depression, and somatization among ecsta-
sy/MDMA polydrug users, alcohol/tobacco
users, and nondrug users. Addict Behav
2004529:965-971.

Verkes R, Gijsman RC, Pieters MSM, Schoe-
maker RC, de Visser S, Kuijpers M, Pennings
EJM, de Bruin D, Van de Wijngaart G, Van
Gerven JMA, Cohen AF: Cognitive perfor-
mance and serotonergic function in users of
ecstasy. Psychopharmacology 2001;153:196—
202.

»25

»26

»27

»238

»29

»30

»3]

»32

»33

»34

»35

»36

»37

Guillot C, Greenway D: Recreational ecstasy
use and depression. ] Psychopharmacol
2006;20:411-416.

Parrott AC, Sisk E, Turner JJD: Psychobio-
logical problems in heavy ‘ecstasy’ (MDMA)
polydrug users. Drug Alcohol Depend 2000;
60:105-110.

Daumann J, Pelz S, Becker S, Tuchtenhagen
F, Gouzoulis-Mayfrank E: Psychological
profile of abstinent recreational ecstasy
(MDMA) users and significance of concom-
itant cannabis use. Hum Psychopharmacol
2001;16:627-633.

Halpern JH, Pope HG, Sherwood AR, Bar-
ry S, Hudson JI, Yurgelun-Todd D: Resid-
ual neuropsychological effects of illicit
3,4-methylenedioxymethamphetamine
(MDMA) in individuals with minimal expo-
sure to other drugs. Drug Alcohol Depend
2004;75:135-147.

Medina KL, Shear PK: Anxiety, depression,
and behavioral symptoms of executive func-
tion in ecstasy users: contributions of poly-
drug use. Drug Alcohol Depend 2007;87:
303-311.

Durdle H, Lundahl LH, Johanson C-E, Tanc-
er M: Major depression: the relative contri-
bution of gender, MDMA, and cannabis use.
Depress Anxiety 2008;25:241-247.

Roiser JP, Sahakian BJ: Relationship between
ecstasy use and depression: a study control-
ling for poly-drug use. Psychopharmacology
2004;173:411-417.

Guillot C: Is recreational ecstasy (MDMA)
use associated with higher levels of depres-
sive symptoms? J Psychoactive Drugs 2007;
39:31-39.

Sumnall HR, Cole JC: Self-reported depres-
sive symptomatology in community samples
of polysubstance misusers who report ecsta-
sy use: a meta-analysis. ] Psychopharmacol
2005;19:84-92.

Huizink AC, Ferdinand RF, van der Ende J,
Verhulst FC: Symptoms of anxiety and de-
pression in childhood and use of MDMA:
prospective, population based study. BMJ
2006;332:825-828.

Schifano F, Di Furia L, Forza G, Minicuci N,
Bricolo R: MDMA (‘ecstasy’) consumption
in the context of polydrug abuse: a report on
150 patients. Drug Alcohol Depend 1998;52:
85-90.

de Win MML, Schilt T, Reneman L, Ver-
vaeke H, Jager G, Dijkink S, Booij J, van den
Brink W: Ecstasy use and self-reported de-
pression, impulsivity, and sensation seeking:
a prospective cohort study. ] Psychopharma-
€012006;20:226-235.

Alati R, Kinner SA, Hayatbakhsh MR, Al
Mamun A, Najman JM, Williams GM: Path-
ways to ecstasy use in young adults: anxiety,
depression or behavioural deviance? Drug
Alcohol Depend 2008;92:108-115.

Neuropsychobiology 2010;61:215-222

221



» 33

» 39

» 40

41

»42

»43

44

Roiser JP, Cook L], Cooper JD, Rubinsztein
DC: Association of a functional polymor-
phism in the serotonin transporter gene with
abnormal emotional processing in ecstasy
users. Am J Psychiatry 2005;162:609-612.
Verheyden SL, Maidment R, Curran VH:
Quitting ecstasy: an investigation of why
people stop taking the drug and their subse-
quent mental health. J Psychopharmacol
2003;17:371-378.

Falck RS, Wang J, Carlson RG, Siegal HA:
Prevalence and correlates of current depres-
sive symptomatology among a community
sample of MDMA users in Ohio. Addict Be-
hav 2006;31:90-101.

Australian Bureau of Statistics: 2007 Nation-
al Survey of Mental Health and Wellbeing:
Summary of Results. Canberra, Australian
Bureau of Statistics, 2008.

Parrott AC, Rodgers J, Buchanan T, Ling J,
Heffernan T, Scholey AB: Dancing hot on ec-
stasy: physical activity and thermal comfort
ratings are associated with the memory and
other psychobiological problems reported by
recreational MDMA users. Hum Psycho-
pharmacol 2006;21:285-298.

Topp L, Breen C, Kaye S, Darke S: Adapting
the Illicit Drug Reporting System (IDRS)
methodology to examine the feasibility of
monitoring trends in party drug markets.
Drug Alcohol Depend 2004;73:189-197.
Kerlinger FN: Foundations of Behavioral Re-
search. New York, CBS College Publishing,
1986.

45

» 46

»47

» 48

» 49

50

»s]

Matthews A, Bruno R: Tasmanian Trends in
Ecstasy and Related Drug Markets 2007:
Findings from the Ecstasy and Related Drugs
Reporting System (EDRS). Australian Drug
Trends Series No 14. Sydney, National Drug
and Alcohol Research Centre, University of
New South Wales, 2008.

Radloff LS: The CES-D Scale: a self-report
depression scale for research in the general
population. Appl Psychol Meas 1977;1:385-
401.

Kessler RC, Andrews G, Colpe L, Hiripi E,
Mroczek DK, Normand S-LT, Walters EE,
Zaslavsky AM: Short screening scales to
measure population prevalences and trends
in non-specific psychological distress. Psy-
chol Med 2002;32:959-976.

Weissman MM, Sholomskas D, Pottenger M,
Prusoff BA, Locke BZ: Assessing depressive
symptoms in five psychiatric populations: a
validation study. Am J Epidemiol 1977;106:
203-214.

Thomas JL, Jones GN, Scarinci IC, Mehan
DJ, Brantley PJ: The utility of the CES-D asa
depression screening measure among low-
income women attending primary care clin-
ics. Int J Psychiatry Med 2001;31:25-40.
Australian Bureau of Statistics: 2004/05 Na-
tional Health Survey - Summary of Results.
Canberra, Australian Bureau of Statistics,
2006.

Andrews G, Slade T: Interpreting scores on
the Kessler Psychological Distress Scale
(K10). Aust NZ J Public Health 2001;25:494—
497.

222

Neuropsychobiology 2010;61:215-222

» 52

»s53

»54

»s5

» 56

»57

» 53

» 59

Topp L, Mattick RP: Choosing a cut-off on
the severity of dependence scale (SDS) for
amphetamine users. Addiction 1997;92:
839-845.

Dubini A, Mannheimer R, Pancheri P: De-
pression in the community: results of the
first Italian survey. Int Clin Psychopharma-
col 2001;16:49-53.

Vanheusden K, van der Ende J, Mulder CL,
van Lenthe FJ, Verhulst FC, Mackenbach JP:
Beliefs about mental health problems and
help-seeking behavior in Dutch young
adults. Soc Psychiatry Psychiatr Epidemiol
2009;44:239-246.

Shean G, Baldwin G: Sensitivity and speci-
ficity of depression questionnaires in a col-
lege-age sample. ] Genet Psychol 2008;169:
281-283.

Vazquez FL, Blanco V: Symptoms of depres-
sion and related factors among Spanish uni-
versity students. Psychol Rep 2006;99:583—
590.

Lee A, Browne MO: Subjective well-being,
sociodemographic factors, mental and phys-
ical health of rural residents. Aust J Rural
Health 2008;16:290-296.

Taylor R, Page A, Morrell S, Carter G, Har-
rison J: Socio-economic differentials in men-
tal disorder and suicide attempts in Austra-
lia. Br J Psychiatry 2004;185:486-493.
Degenhardt L, Hall W, Lynskey M: Explor-
ing the association between cannabis use
and depression. Addiction 2003;98:1493—
1504.

Matthews/Bruno



