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Abstract
This study aims to define categories of perceived health problems among ecstasy users based on
observed clustering of their perceptions of ecstasy-related health problems. Data from a
community sample of ecstasy users (n=402) aged 18 to 30, in Ohio, was used in this study. Data
was analyzed via Latent Class Analysis (LCA) and Regression. This study identified five different
subgroups of ecstasy users based on their perceptions of health problems they associated with their
ecstasy use. Almost one third of the sample (28.9%) belonged to a class with “low level of
perceived problems” (Class 4). About one fourth (25.6%) of the sample (Class 2), had high
probabilities of “perceiving problems on sexual-related items”, but generally low or moderate
probabilities of perceiving problems in other areas. Roughly one-fifth of the sample (21.1%, Class
1) had moderate probabilities of perceiving ecstasy health-related problems in all areas. A small
proportion of respondents (11.9%, Class 5) had high probabilities of reporting “perceived memory
and cognitive problems, and of perceiving “ecstasy related-problems in all areas” (12.4%, Class
3). A large proportion of ecstasy users perceive either low or moderate risk associated with their
ecstasy use. It is important to further investigate whether lower levels of risk perception are
associated with persistence of ecstasy use.

Keywords
Ecstasy (MDMA); young adults; perceived risk; ecstasy health-related problems

*Corresponding author: Silvia S. Martins, MD, PhD, Johns Hopkins Bloomberg School of Public Health, Department of Mental
Health, 624 N. Broadway, 8th floor, Suite 896, Baltimore, MD 21205-1900. Tel.: (410)-614-2852; Fax: (410)-955-9088,
smartins@jhsph.edu.
Contributors
Authors Carlson and Falck designed the study and coordinated the data collection. Authors Martins and Alexandre wrote the research
questions for this paper and conducted literature review. Author Martins conducted the statistical analysis and wrote the first draft of
the manuscript. All authors contributed to and have approved the final manuscript.
Conflict of Interest
All authors report no conflict of interest.
Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Addict Behav. Author manuscript; available in PMC 2012 May 1.

Published in final edited form as:
Addict Behav. 2011 May ; 36(5): 551–554. doi:10.1016/j.addbeh.2011.01.013.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



1. Introduction
While many ecstasy users perceive some health risk related to their ecstasy use (Gamma,
Liechti, & Sumnall, 2004; White, McMorris, Catalano, Fleming, Haggerty, & Abbott,
2006), others perceive no risk or harm at all (Carlson, Falck, McCaughan, & Siegal, 2004a;
Carlson et al., 2004b). Perceived risk about the consequences of drug use can influence the
intent to try drugs and to continue using them. Consequently, individuals who underestimate
the risks and harms associated with drug use are usually the ones more likely to engage in
drug use (O Callaghan, O Callaghan, Najman, Williams, Bor & Alati, 2006). Furthermore,
those who believe that a specific drug causes harm are more likely not to use it (Johnston, O
Malley, Bachman, & Schulenberg, 2006). Leung and colleagues (2010) studied ecstasy users
at two time points: ecstasy users considered using ecstasy once a week for at least a month
“dangerous,” and that those who considered ecstasy “not at all dangerous” at time 1 were
more than three times as likely to use ecstasy between time 1 and time 2, compared to those
who considered ecstasy “extremely dangerous.”

This cross-sectional study seeks to define categories of perceived health problems among
ecstasy users based on observed clustering of their perceptions of ecstasy-related health
problems. We also test for associations between lifetime occasions of ecstasy use,
depressive symptoms, and demographic characteristics with latent class membership.

2. Methods
2.1. Sample

The 402 participants in this study were recruited between May 2002 and June 2003 in the
Columbus, Ohio, area to participate in a natural history project examining drug use practices
among ecstasy users and their potential relationship to HIV/STD risk behaviors (Carlson,
Wang, Falck, & Siegel, 2005). Structured questionnaires were administered by trained
interviewers at baseline and then every 6 months for 3 years. This study uses data collected
from the baseline questionnaires. Participants had to be between 18 and 30 years old, Ohio
residents, not involved in formal drug treatment within the past 30 days, able to give an
address and telephone number at which they could be contacted for follow-up interviews,
and report having used ecstasy at least once in the past 6 months. Subjects who reported
having used ecstasy within 3 days prior to the baseline questionnaire were rescheduled to
help minimize the potential effects of the post-ecstasy use wash-out period affecting the
interview (Curran, 2000; Curran & Travill, 1997). Participants were recruited using
respondent-driven sampling (RDS), a modified form of snowball or chain-referral sampling
that compensates participants for recruiting their peers (Heckathorn, 1997, 2002). Details
about the sampling process are available elsewhere (Heckathorn, 1997; Wang et al., 2005).
In formed consent was obtained from all participants following a protocol that was approved
by Wright State University Institutional Review Board. Demographic, adverse consequences
associated with ecstasy use, and depressive symptoms data were collected.

2.2. Measures
This study focuses on 31 questionnaire items, which assessed perceived adverse
consequences related to ecstasy use. These items included: a) three statements about global
perceived harm to health, b) nine statements about perceived problems with memory and
cognition, c) nineteen statements on beliefs about other ecstasy-related issues-see Table 1.
Response options were: 0-Strongly Disagree, 1-Disagree, 2-Neither Agree or Disagree, 3-
Agree, 4-Strongly agree. For this study, those that agreed or strongly agreed with a
statement were recoded as 1 and those that answered otherwise were recoded as 0.
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Data on presence of depressive symptoms was assessed by the Beck Depression Inventory II
(BDI-II, Beck, Steer, & Brown, 1996) and lifetime occasions of ecstasy use as well as
demographic data such as age, gender, race/ethnicity and education. The BDI-II screens for
and measures the severity of symptoms of depression that have occurred in the last two
weeks. Lifetime occasions of ecstasy use was categorized as 1–10 times, 11–20 times, 21–
49 times and 50 or more times (Carlson et al., 2005).

2.3. Statistical Analysis
Univariate statistics were used to describe the overall prevalence of agreement with the 31
statements directly related to perceived health problems associated with ecstasy use. To
empirically derive groups of ecstasy users based on observed clustering of the 31 perceived
health problem items, Latent Class Analysis (LCA) was applied using M-Plus version 5.1
(Muthén & Muthén, 2007). Fit indices and theory were used to identify the best-fitting and
most parsimonious model. Individuals were then assigned to their modal class, or the class
they most likely belong to, based on their probability of being in each class. Classes were
then regressed on demographics, lifetime occasions of ecstasy use, and depressive symptoms
using multinomial logistic regression models in Stata 10.0 (StataCorp, 2008). Adjusted odds
ratio estimates, 95% confidence intervals, and p-values are presented.

3. Results
As described elsewhere (Carlson et al., 2005), about 64% of the sample was male, and
81.6% were of White ethnicity, mean age of participants was 20.9 years (median = 20 years;
range = 18–30). About 11.4% of the sample had less than a high school education, 36.1%
had completed high school, and 52.5% had some college or a college degree.

Derivation of different classes proceeded sequentially from the most parsimonious one-class
model (i.e., ecstasy users do not differ with regard to the thirty-one perceived risk
statements) to a more differentiated seven-class model. Based on fit statistics, there was an
improvement with increasing number of classes, peaking at around five classes. The
Bayesian Information Criteria (BIC) (lower value, better fit) (4 class: 12822.99; 5 class:
12817.80 and 6 class: 12864.78) and entropy, an indication of misclassification error, (4
class: 0.881; 5 class: 0.896; 6class: 0.902) indicated no appreciable improvement in the fit of
a 6 class model in comparison to a 5 class model, pointing towards a 5-class model as the
most parsimonious and identifiable solution (Figure 1). Recent simulation studies reinforce
that the BIC works well to discriminate the number of classes (Nylund, Asparouhhov, &
Muthen, 2007).

Table 1 shows the conditional probabilities for perceived health problems among ecstasy
users. One group (Class 4, 28.9% of the sample) had low to moderate probabilities of
perceiving most problems related to ecstasy use (0. 00–0.65); most of them agreed that
“Ecstasy destroys brain cells” but did not think it could cause other type of harm. Those in
Class 3 (12.4%) had mainly high probabilities of perceiving problems in all areas related to
ecstasy use. In between these two divergent classes, ecstasy users in Class 1 (21.1%)
generally had moderate probabilities of perceiving problems in all areas related to ecstasy
use. Respondents in Class 2 (25.6%) tended to have high probabilities of perceiving
problems associated with ecstasy use and sexual-related statements such as “When high on
ecstasy, people are more likely to have sex with people they would not normally have sex
with;”“ When using ecstasy, people are more likely to have unsafe sex;” and “Ecstasy use
might lead to the development of depression.” Finally, respondents in Class 5 (11.9%) had
high probabilities of perceiving that ecstasy caused memory and cognitive problems as well
as some sexual problems, but, different from those in Class 3, had low probabilities of
perceiving other problems such as physical harm and health harm secondary to ecstasy use.
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Latent class regression models tested for associations between class membership and the
demographic characteristics of the ecstasy users, their lifetime occasions of ecstasy use and
past-two week depressive symptom scores (Table 2). Blacks were four times more likely
than Whites to be in Class 3 (“perceived problems in all areas”) versus Class 4 (“low level
of perceived problems”, reference class). Those with more years of education were less
likely to be in Classes 2 (“perceived problems on sexual-related items”) or 3 (“perceived
problems in all areas”) versus Class 4. Ecstasy users in Class 3 (“perceived problems in all
areas”) were more likely to have used ecstasy 11–20 times and 50 or more times,
respectively, in their lifetime than those in Class 4. Those in Class 2 (“perceived problems
on sexual-related items”) and 3 (“perceived problems in all areas” were more likely to have
had higher levels of depressive symptoms in the past two weeks than those in Class 4.

4. Discussion
This study identified five different subgroups of ecstasy users based on their perceptions of
health problems they associated with their ecstasy use. It is notable that one-third of the
ecstasy users did not perceive much health-risk in using ecstasy, and that one fourth of them
mainly perceived problems on sexual related items. Researchers have suggested that
prevention programs that target ecstasy use should focus on the more common acute and
sub-acute side-effects of ecstasy use in order to increase perceived risk of ecstasy use
(Baggott, 2002; Carlson et al., 2004b). Our findings are in line with those of Murphy and
colleagues (2006) that examined ecstasy risk perceptions among 328 young adult ecstasy
users in the UK, and found that less than 30% of males and 40% of females saw any risk
(either psychiatric, neuroanatomical, neurochemical, functional dementia or physical) in
ecstasy consumption. Moreover, Leung and colleagues (2010) have shown that ecstasy users
who perceive health-related risks associated with ecstasy are more likely to diminish their
frequency and quantity of ecstasy consumption.

Blacks were more likely than Whites to “perceive ecstasy-related problems in all areas”,
suggesting that Whites may be more at risk to use ecstasy on more occasions and to persist
using ecstasy. Higher levels of education were associated with the classes in which
participants perceived more health-related problems due to ecstasy use. As such, those with
lower levels of education have a greater likelihood of not perceiving problems related to
their ecstasy use which may influence their use of the drug.

Those who had used ecstasy on more occasions were the ones more likely to “perceive
problems in all areas.” One explanation for this finding might be that most ecstasy users in
the other classes who had used ecstasy on fewer occasions had not had the opportunity to
experience health-related problems due to ecstasy use. Only analyses of longitudinal data
from this sample will clarify if the respondents that “perceived problems in all areas” were
the ones more likely to diminish or quit ecstasy use during follow-up. On the other hand,
there was a subgroup of respondents that perceived at least some memory and cognitive
problems (Class 5) even though they used ecstasy on fewer occasions.

Respondents who “perceived problems in all areas” were more likely to have experienced
depressive symptoms as compared to those with “low levels of perceived problems.”
Notably, participants in this Class were also more likely to have used ecstasy more than 50
times prior to the interview. This is consistent with prior research showing that ecstasy users
who have used ecstasy 50 or more times have higher depressive symptom scores compared
to people who have used on fewer occasions (Falck, Wang, & Carlson; 2008).

This study has several limitations. First, participants were recruited in one large
metropolitan area in the Midwest United States, and the overwhelming majority is of white
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ethnicity. Secondly, findings are based on self-reported data. However, there is little reason
to believe respondents were not providing the most accurate estimates of drug use possible
(Carlson et al., 2005). Findings by Stuerenburg et al. (2002, p. 260) found a 91.3%
concordance between self-reported use of ecstasy and levels of MDMA found in hair
analysis. In addition, self-reported use of ecstasy does not necessarily mean that MDMA
was ingested, because tablets sold as ecstasy may actually contain a wide range of other
drugs, (Cole, Bailey, Sumnall, Wagstaff, & King et al., 2002; Hayner, 2002).
Notwithstanding these limitations, this study is a valid attempt to identify subgroups of
ecstasy users based on their perceptions of perceived risks associated with use of the drug.

In conclusion, this study identified five different subgroups of ecstasy users based on their
risk perception. A large proportion of ecstasy users perceive either low or moderate risk
associated with their ecstasy use. It is important to further investigate whether lower levels
of risk perception are associated with persistence of ecstasy use.
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