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Abstract

Background: The magnitude and the characteristics of the use of methamphetamine, MDMA (Ecstasy), LSD (d-lysergic acid diethylamide),
ketamine, GHB (gamma-hydroxybutyrate), and flunitrazepam (Rohypnol) were examined in a probability sample of the U.S. civilian population
that included multiethnic urban, suburban, and rural youths aged 16–23 (N = 19,084).
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ethods: Data were drawn from the National Survey on Drug Use and Health (NSDUH). Logistic regression analyses were conducted to identify
he characteristics associated with the use of each of these drugs and of multiple drugs.
esults: Approximately 20% of youths aged 16–23 reported having ever used one or more of these drugs. Less than 1% of club drug users used
lub drugs only, and 82% of them had ever used three or more drug classes. Females were more likely than males to report using multiple club
rugs. Recent users of methamphetamine were most likely to be females and adolescents aged 16 or 17. Recent users of MDMA tended to be
oung adults aged 18–21 and residents of metropolitan areas. Most recent users of LSD were adolescents aged 16–19 and those in low-income
amilies. Ketamine users were primarily employed youths. Staying in school and getting married were associated with decreased odds of club drug
se. Club drug use was highly associated with the presence of criminal behaviors and recent alcohol abuse or dependence.
onclusions: Adolescents are more likely than young adults to use multiple drugs. The clustering of multidrug use and alcohol use disorder is a
ause of concern.

2006 Elsevier Ireland Ltd. All rights reserved.
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. Introduction

In the United States, methamphetamine, 3,4-methylenedio-
ymethamphetamine (MDMA or Ecstasy), LSD (d-lysergic acid
iethylamide), GHB (gamma-hydroxybutyrate), ketamine, and
unitrazepam (Rohypnol) have been labeled “club drugs” by the
ational Institute on Drug Abuse (NIDA, 2005). These drugs

re typically used by teenagers and young adults at bars, clubs,
oncerts, and parties, and the use of these drugs is reported to
elp maintain energy levels for dancing or to enhance an altered
tate of consciousness (Koesters et al., 2002). As stressed by the
irector of the NIDA, several national monitoring mechanisms
ave suggested an emerging use of these club drugs (Volkow,
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2004). In an attempt to combat the increasing use of club drugs
in the community, NIDA has established a website to provide
scientific information about them—http://www.clubdrugs.org
(Volkow, 2004). Similarly, many investigators in other countries
have suggested that the use of such drugs has increased (Gross
et al., 2002; Joe Laidler, 2005; Lua et al., 2003; Schuster et
al., 1998), and that party attendees typically use multiple drugs
(Barrett et al., 2005; Boys et al., 1997). To better gauge the
extent of this drug use, we examine the prevalence rates, pat-
terns, and correlates of club drug use among youths aged 16–23
in the United States. Our study is based on a national household
survey sponsored by the Substance Abuse and Mental Health
Services Administration (SAMHSA).

Methamphetamine (“speed”, “ice”, “crystal”, “crank”, and
“glass”) is a powerful addictive stimulant that has high poten-
tial for widespread abuse because it is inexpensive, available
in many different forms, and can be easily made in clandestine
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laboratories from relatively inexpensive, over-the-counter ingre-
dients (NIDA, 1999). MDMA, an hallucinogenic stimulant, is
a synthetic, psychoactive drug with a chemical structure sim-
ilar to methamphetamine and mescaline (Freese et al., 2002).
LSD is the most potent mood- and perception-altering drug
known, and it is the most widely used hallucinogen among
adolescents (Golub et al., 2001; NIDA, 2001). Ketamine and
GHB are anesthetic agents. Ketamine produces effects similar to
those of phencyclidine but with a much shorter duration of effect
(Jansen, 1993). GHB (liquid X, liquid ecstasy) has been used as
a sleep aid, an intoxicant (producing a pleasurable intoxication
or enhancing social activity), and a growth promoter (Nicholson
and Balster, 2001; Zacny and Galinkin, 1999). Flunitrazepam
is a benzodiazepine sedative/hypnotic (NIDA, 2000). GHB and
flunitrazepam have been reported to be associated with drug-
facilitated sexual assaults, such as “date rape” (NIDA, 2000;
Nicholson and Balster, 2001).

Of these drugs, illicit use of methamphetamine and MDMA
has been suggested to become a new epidemic worldwide
(Koesters et al., 2002; United Nations, 2003). There has been a
substantial global increase in the supply and use of metham-
phetamine and MDMA (United Nations, 2003). Data from
emergency department (ED) visits in the United States sug-
gest that the prevalence of the NIDA-defined set of club drugs
rose dramatically among patients receiving care at EDs dur-
ing the mid-to-late 1990s (OAS, 2002). Globally, metham-
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The recent rise in the prevalence of the use of these drugs is
of particular concern. Regardless of the sample characteristics,
studies have consistently suggested that some club drug users
typically use multiple drugs, engage in risky sexual behaviors,
and are at high risk for substance addiction and HIV transmission
(Boyd et al., 2003; Frosch et al., 1996; Klitzman et al., 2002;
Molitor et al., 1998; Rickert et al., 2003; Romanelli et al., 2003;
Rusch et al., 2004; Strote et al., 2002). In light of the emerging
use of these drugs and associated adverse consequences, we
examine the extent, patterns, and correlates of each specific drug
use and of multidrug use among American youths aged 16–23.

We focus on a crucial developmental period from mid-
adolescence to early adulthood during which time: (a) the onset
of use of many drugs occurs (Kandel et al., 1992) and (b) older
adolescents make the transition into their young adulthood.
This transitional period typically involves major role changes
in many domains of life (e.g., leaving high school, going to
college or other postsecondary training, starting a career, becom-
ing married, or having children), and it has been suggested to
be a heightened risk period for the onset of club drug use and
heavy drinking (Chilcoat and Schütz, 1996; Cuomo et al., 1994;
Schulenberg and Maggs, 2002; von Sydow et al., 2002). Hence,
it provides an illustration of variations in drug use through dif-
ferent developmental stages.

We first determine the prevalence of lifetime (ever) and past
year (recent or active) use of each different type of drug use and
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hetamine is the most widely available and used club drug
United Nations, 2003). Investigators in many different coun-
ries also have reported an increase in MDMA use, as well
s MDMA-related deaths, particularly among young people
Cregg and Tracey, 1993; Landry, 2002; Raikos et al., 2002;
chifano et al., 2003; Schuster et al., 1998; Wilkins et al.,
003). In the United States, Patel et al. (2004) reported a 400%
elative increase in MDMA-related fatalities between 1999
nd 2001.

To date, most studies of club drug use in the United States and
lsewhere have focused on adults and specific population sub-
roups (e.g., drug users, gay/bisexual people, college students,
nd party or club participants), and the patterns and correlates
f specific club drug use among youths in the community have
een understudied. For instance, LSD is the hallucinogen most
ommonly used by adolescents (Golub et al., 2001), and its use is
ignificantly associated with frequent risky sexual behaviors and
requent heavy drinking (Rickert et al., 2003). However, LSD
as received relatively little recent research attention (Nichols,
004), and therefore scarce data are available on the correlates
f LSD use.

Research data on the use of GHB, ketamine, and fluni-
razepam among the general population are especially scant
Maxwell, 2004; Nicholson and Balster, 2001). Current knowl-
dge of the use of these drugs is based primarily on studies of gay
r bisexual people as well as party or club participants, which
end to report a very high prevalence of GHB use (25–29%) and
etamine use (47–66%) and a significant association of using
hese drugs with risky sexual behaviors (Colfax et al., 2001;
ua et al., 2003; Mansergh et al., 2001; Mattison et al., 2001;
omanelli et al., 2003; Rusch et al., 2004).
xamine the extent of multidrug use among each subgroup of
rug users. Using advanced statistical procedures to adjust for
emographic variations, we then examine potential correlates
f use of each of the specific drugs and of multidrug use. Find-
ngs from theses analyses could help to identify demographic
ubgroups for targeting prevention programs to reduce the fre-
uency and adverse consequences of this emerging club drug
se among adolescents and young adults.

. Method

.1. Data source

Statistical analyses were based on data from the public use file
f the 2002 National Survey on Drug Use and Health (NSDUH),
n annual survey of the use of licit and illicit substances by non-
nstitutionalized, household Americans aged 12 or older (OAS,
003). We used the 2002 public use file because it was the most
ecent NSDUH available for public use at the time we conducted
he analyses. This study was declared exempt from the RTI Inter-
ational institutional review board because it used an existing
ublic use data file. No information or identifiers on the data file
an be associated with any survey respondent.

Prior to 2002, NSDUH was called the National Household
urvey on Drug Abuse (NHSDA). This survey uses multistage
rea probability sampling methods (Bowman et al., 2003) to
elect survey respondents, including residents of noninstitu-
ional group quarters (shelters, rooming houses, dormitories,
nd group homes), residents of all 50 states and the District
f Columbia, and civilians residing on military bases.
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Respondents were interviewed at their place of residence for
about an hour. To increase respondents’ cooperation and will-
ingness to report substance use behaviors honestly (Turner et
al., 1998), the survey used a combination of computer-assisted
personal interviewing (CAPI) and audio computer-assisted self-
interviewing (ACASI) methodologies. ACASI was used for
sensitive survey items, for which respondents either read the
questions silently on a computer screen, or listened to the ques-
tions read aloud by the computer through headphones, and then
entered their responses directly into the computer.

A total of 68,126 individuals aged 12 or older participated
in the 2002 survey. A weighted screening response rate of 91%
was achieved. The weighted interview response rate was 79%
(90% for youths aged 12–17, 85% for young adults aged 18–25,
80% for females, 81% for Hispanics, and 82% for blacks). To
ensure that the annual NSDUH sample was representative of
the U.S. general population aged 12 or older, analysis weights
were developed to adjust for variation in household selection,
nonresponse, and poststratification of the selected sample to cen-
sus. NSDUH design and data collection procedures have been
reported in detail elsewhere (OAS, 2003).

2.2. Study sample

Secondary data analyses were conducted on youths aged
16–23 (N = 19,084). There was about an equal proportion of
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ing multidrug use of club drugs (0, 1, and 2 or more club drugs
used). Other multidrug use was assessed by summing the number
of drug classes used in a respondent’s lifetime (cocaine/crack,
inhalants, marijuana/hashish, heroin, hallucinogens, sedatives,
tranquilizers, pain relievers, and stimulants) and grouping them
into three categories (1, 2, and 3 or more drug classes).

2.3.2. Alcohol use and criminality variables. We defined both
lifetime (yes versus no) and past year alcohol use. Past year
alcohol use diagnoses (abuse or dependence) were specified by
the fourth edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) (American Psychiatric Association
[APA], 1994). Past year alcohol use was categorized into four
mutually exclusive groups: no use, use without meeting DSM-
IV criteria for an alcohol diagnosis, alcohol abuse, and alcohol
dependence (Wu et al., 2004, 2005). Lifetime criminal activity
was assessed by the following question: “Not counting minor
traffic violations, have you ever been arrested and booked for
breaking the law?” The survey explicitly defined “being booked”
as ever been taken into custody and processed by the police or
by someone connected with the courts, even if the respondents
were then released. Among the respondents who gave a positive
response to this question, the survey then asked the number of
times during the past 12 months that they had been arrested and
booked (0, 1, and 2 or more times).
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ouths in each age and gender group. Of this sample, 37% were
embers of nonwhite minority groups (14% African Americans,

7% Hispanics, 5% Asians or Pacific Islanders, 1% American
ndians or Alaska Natives, and 1% persons reporting more than
ne race), 31% reported an annual family income of less than
20,000, 9% had ever been married, and 21% resided in non-
etropolitan areas.

.3. Study variables

.3.1. Drug use variables. NSDUH assessments of alcohol and
llicit drug use were conducted via ACASI and included a
etailed description of each drug group and lists of qualifying
rugs, including a colored pill card with pictures of differ-
nt pharmaceutical products. The survey assessed respondents’
se of the following classes of illicit drugs: cocaine (including
rack), inhalants, marijuana (including hashish), heroin, hal-
ucinogens (e.g., LSD and MDMA), and the nonmedical use
f prescription drugs, including sedatives, tranquilizers, pain
elievers, and stimulants (e.g., methamphetamine). Data on the
ontext or specific situations or locations where the drug or drugs
ere used are not collected in NSDUH.
Consistent with the literature, club drug use was defined to

nclude any illicit use of methamphetamines, MDMA, LSD,
HB, ketamine, or flunitrazepam (Bialer, 2002; NIDA, 2000).
or each drug, we examined lifetime use (ever use in a respon-
ent’s lifetime) and past year use (any use in the past 12 months
receding the interview). Lifetime use is a measure of the cumu-
ative probability of club drug use, whereas past year use is more
eflective of current or active drug use. We summed the number
f club drugs used and created a categorical variable reflect-
.3.3. Social and demographic variables. We also examined
he following potential correlates of club drug use: age, gender,
ace/ethnicity, employment status, school (students versus non-
tudents), marital status (ever been married versus never been
arried), total family income, and population density where

he respondents reside. Self-reported race/ethnicity was grouped
nto nonHispanic white, nonHispanic black (African Ameri-
an), Hispanic (Latino), Asian (including Pacific Islander and
ative Hawaiian), Native American (American Indian or Alaska
ative), and more than one race. Employment status was cat-

gorized into full-time employment (working ≥ 35 h weekly),
art-time employment (working < 35 h weekly), unemployed
laid off), and not employed (in school, disabled, keeping house
ull time, or not in the labor force) (Wu et al., 2003). NSDUH
lassified population density into large metropolitan (areas with

population ≥ 1 million), small metropolitan (areas with a
opulation < 1 million), and nonmetropolitan areas (outside a
etropolitan statistical area).

.4. Data analysis

Data were weighted to reflect multistage probability design of
he NSDUH sample and were analyzed by SUDAAN® software
Research Triangle Institute, 2002), which applies a Taylor series
inearization method to account for the effects of the sample
esign (e.g., weighting). All percentages reported in this paper
re weighted estimates, while the sample sizes are unweighted.

We first examined the prevalence of lifetime and past year
se of each type of drug among youths aged 16–23. Because the
iterature suggests a high prevalence of multidrug use among
hese drug users, we then explored the pattern of alcohol and
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other drug use among each group of drug user. To hold con-
stant the variations in demographics, we conducted multiple
logistic regression procedures (Hosmer and Lemeshow, 2000)
to identify correlates of each club drug use. Multinominal logis-
tic regression procedures were then conducted to examine the
characteristics associated with multidrug use (one club drug used
versus no use; two or more club drugs used versus no use). We
report odds ratios (ORs) to estimate the strength of an associa-
tion between the correlates and the drug use.

3. Results

3.1. Prevalence of club drug use: methamphetamine,
MDMA, LSD, ketamine, GHB, and flunitrazepam

The prevalence of lifetime and past year drug use is sum-
marized in Table 1. Among youths aged 16–23 (N = 19,084),
one in five (20%) reported having used at least one club drug

in their lifetime. MDMA (14%) and LSD (13%) were more
likely to be used than the other drugs (methamphetamine, 5%;
ketamine, 0.4%; flunitrazepam, 0.4%; GHB, 0.05%). Lifetime
use increased with age and reached a peak at age 21 (28%). Over-
all, 8% of youths aged 16–23 used at least one of these drugs
in the past year (40% of all lifetime drug users). MDMA (6%)
was most likely to be used in the past year, followed by LSD
(2%) and methamphetamine (2%). The prevalence of past year
use generally increased at about age 18, then remained relatively
constant up through age 21.

Club drug use varied by race/ethnicity. Youths who identified
themselves as having more than one race/ethnicity, American
Indians or Alaska Natives, and whites were more likely than
other racial/ethnic groups to have ever used methamphetamine
(11%, 10%, and 6%, respectively), MDMA (22%, 11%, and
17%, respectively), and LSD (17%, 20%, and 17%, respec-
tively). African Americans generally had a very low prevalence
of the use of these drugs, and Asians had a low prevalence of

Table 1
Prevalence of club drug use among youths aged 16–23 in the 2002 NSDUH (unweighted N = 19,084)

Weighted prevalence Any club drug Meth MDMA LSD Ketamine GHB Flunitrazepam

Lifetime use (%)
Overall 19.6 4.9 13.6 13.2 0.4 0.05 0.4

Age
.2***

.7

.5

.0

.6

.4

.2

.8***

.2

.9

.1

.0

.9

P
.0

.1***

.2

N
fl
*

16 8.9*** 2.2*** 6
17 12.3 3.4 8
18 15.7 3.3 11
19 20.6 5.4 15
20 22.5 5.1 15
21 27.6 6.7 19
22–23 24.9 6.5 16

Race/ethnicity
White 24.2*** 6.1*** 16
Black 5.2 0.5 4
Hispanic 14.6 3.4 8
Native American 24.1 10.4 11
Asian 14.6 3.7 13
More than one race 28.7 11.4 21

ast year use (%)
Overall 7.8 1.8 6

Age
16 5.7*** 1.6 4
17 7.5 1.8 5

18 9.0 1.9 7.4
19 8.8 2.0 7.0
20 9.0 1.6 7.2
21 9.0 2.4 7.1
22–23 6.4 1.6 5.0

Race/ethnicity
White 9.7*** 2.2*** 7.6***

Black 2.8 0.2 2.6
Hispanic 4.9 1.5 3.2
Native American 8.3 4.1 6.6
Asian 5.4 0.5 4.8
More than one race 12.3 6.2 8.8

ote: all prevalence rates are weighted estimates. Meth, methamphetamine; MDMA
unitrazepam, rohypnol; NA, data not available.
** χ2-test, p ≤ 0.001. Because the sample is very large and many tests of significanc
4.9*** 0.0 0.03 0.2
7.0 0.4 0.03 0.3
8.9 0.3 0.15 0.3

14.1 0.4 0.00 0.4
15.1 0.5 0.02 0.4
19.3 0.6 0.04 0.6
18.4 0.4 0.05 0.6

17.3*** 0.5 0.07 0.5
1.6 0.0 0.00 0.1
8.8 0.2 0.00 0.6

19.8 0.3 0.00 0.0
5.3 0.3 0.00 0.0

17.4 0.2 0.01 0.8

2.3 NA NA NA

2.3***

2.8

3.0
2.6
2.5
1.7
1.6

3.1*** NA NA NA
0.3
1.2
5.6
0.6
2.3

, ecstasy; LSD, lysergic acid diethylamide; GHB, gamma hydroxybutyrate;

e were conducted, we report only p values ≤0.001.
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Table 2
Lifetime prevalence (%) of alcohol and drug use among club drug users aged 16–23 (unweighted N = 19,084)

Lifetime club drug users Past year club drug users

Any club drug Meth MDMA LSD Ketamine GHB Flunitrazepam Any club drug Meth MDMA LSD

Unweighted N 3691 909 2500 2507 67 8 77 1458 348 1118 416

Number of club drugs used
1 49.2 20.2 34.7 29.3 6.8 0.0 19.7 41.1 24.4 38.4 19.2
2 37.3 32.3 46.1 51.0 8.2 0.0 10.2 41.2 30.0 43.0 54.4
≥3 club drugs 13.5 47.5 19.3 19.8 85.0 100.0 70.2 17.7 45.7 18.6 26.5

Alcohol use 99.3 99.5 99.5 99.4 100 100 97.8 99.1 99.3 99.1 98.8
Marijuana use 97.0 98.1 97.4 98.4 100 100 99.2 97.4 98.2 97.6 98.4
Inhalants 43.5 56.1 45.1 51.6 71.0 83.5 57.8 46.7 56.2 45.1 59.1
Cocaine/crack 53.3 75.9 56.4 61.1 69.2 35.3 78.6 58.2 80.4 57.0 67.6
Hallucinogens 96.2 85.7 100 100 98.5 100 87.7 95.5 80.7 100 100
Heroin 6.4 13.6 7.7 8.4 22.9 20.1 16.6 7.2 13.4 7.7 11.3
Stimulants 38.3 100 36.5 40.5 54.8 9.4 57.9 43.7 100 35.7 47.6
Sedatives 7.2 15.4 7.9 8.8 18.8 17.5 28.1 9.1 16.1 8.3 14.9
Tranquilizers 37.5 51.5 40.4 44.2 83.4 94.7 100 42.1 50.7 43.1 55.0
Pain relievers 57.0 72.8 59.6 62.9 87.0 87.0 81.3 62.8 74.8 62.5 75.5

Number of drug classes used
1 1.4 0.4 1.5 0.7 0.0 0.0 0.8 0.8 0.4 0.9 0.4
2 16.5 3.6 15.8 11.2 1.6 0.0 3.6 14.2 3.4 16.5 4.3
≥3 drug classes 82.1 96.1 82.8 88.1 98.4 100.0 95.6 85.1 96.3 82.6 95.3

Note: All prevalence rates are weighted estimates. Meth, methamphetamine; MDMA, ecstasy; LSD, lysergic acid diethylamide; GHB, gamma hydroxybutyrate;
flunitrazepam, Rohypnol.

club drug use except for MDMA use, which was reported by
13% of Asian youths.

3.2. Prevalence of other substance use among club drug
users

Table 2 displays the prevalence of alcohol and drug use
among youths aged 16–23 who used at least one club drug
in their lifetime (N = 3691) and in the past year (N = 1458).
Nearly all lifetime club drug users reported having ever used
alcohol in their lifetime (more than 99% among users of metham-
phetamine, MDMA, and LSD; 100% among users of ketamine
and GHB; 98% among flunitrazepam users).

Regardless of the type of drug used either in the lifetime or in
the past year, 99% of club drug users also had used other drugs.
Users of GHB, ketamine, flunitrazepam, and methamphetamine
were most likely to have ever used three or more drug classes:
100%, 98%, 96%, and 96%, respectively. A very high proportion
of users of LSD (88%) and MDMA (83%) also had ever used
three or more drug classes.

Marijuana was the other drug most likely to be used by club
drug users, used by 97–100% of lifetime club drug users, fol-
lowed by pain relievers (63–87%) and cocaine/crack (35–79%).
There was also a high prevalence of lifetime heroin use among
users of ketamine (23%), GHB (20%), flunitrazepam (17%), and
methamphetamine (14%).

3

c

all respondents aged 16–23, while holding constant variations
in demographic characteristics. Here, we focused on past year
use because it reflected recent or active drug use by youths.
For ketamine and flunitrazepam, logistic regression models of
lifetime use were generated; data on their past year use were
unavailable. The number of GHB users was too small to con-
duct the logistic regression analysis. The annual NSDUH does
not assess whether the respondents use ketamine, flunitrazepam,
or GHB in the past year.

Each logistic regression model includes age group, gender,
race/ethnicity, student status, employment status, marital sta-
tus, family income, population density, criminal activity, and
alcohol use status. Because other drug use was highly corre-
lated with club drug use, it was not included in the logistic
regression model. ORs denoting the strength of an association
between an explanatory variable and drug use are summarized in
Table 3.

Past year any club drug use. Females were more likely than
males to use at least one club drug in the past year. All three
young age groups (16 or 17, 18 or 19, 20 or 21) were slightly
more likely than those aged 22 or 23 to use a club drug in the past
year. Youths reporting more than one race, whites, and Asians
were about three times as likely as blacks to use a club drug
recently. Native Americans and Hispanics were twice as likely
to do so. Staying in school, being married, and residing in non-
metropolitan areas were associated with decreased odds of club
d
t
o
a
n

.3. Odds ratios of club drug use

We conducted logistic regression analyses to identify the
haracteristics associated with the use of each club drug among
rug use. Increased odds of past year club drug use were posi-
ively associated with an increased level of criminal activity and
f alcohol use. Alcohol dependents, abusers, and users without
diagnosis were 35, 27, and 11 times, respectively, as likely as
onusers of alcohol to use a club drug in the past year.
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Table 3
Adjusted odds ratios (AORs) of the use of methamphetamine, MDMA, LSD, ketamine, GHB, and flunitrazepam among youths aged 16–23 (unweighted N = 19,084)

Adjusted logistic regression
model

Any past year use
of club drug AOR
(95% CI)

Past year use of
meth AOR (95%
CI)

Past year use of
MDMA AOR
(95% CI)

Past year use of
LSD AOR (95%
CI)

Lifetime use of
ketamine AOR
(95% CI)

Lifetime use of
flunitrazepam
AOR (95% CI)

Age group
16–17 vs. 22–23 1.6 (1.2–2.0) c 1.9 (1.2–3.1) b 1.3 (1.0–1.7) 2.6 (1.6–4.2) c 1.0 (0.3–3.1) 0.5 (0.2–1.3)
18–19 vs. 22–23 1.6 (1.3–2.0) c 1.4 (0.9–2.3) 1.6 (1.3–2.0) c 1.9 (1.3–2.9) b 1.4 (0.5–3.6) 0.7 (0.3–1.6)
20–21 vs. 22–23 1.4 (1.1–1.8) b 1.2 (0.8–1.9) 1.4 (1.1–1.8) b 1.2 (0.8–1.9) 1.7 (0.8–3.7) 0.9 (0.5–1.6)

Gender
Male vs. female 0.9 (0.7–1.0) a 0.6 (0.5–0.8) c 0.9 (0.7–1.0) 1.3 (1.0–1.7) 1.0 (0.5–1.9) 1.6 (0.9–2.9)

Race/ethnicitya

White vs. black 3.3 (2.4–4.6) c 13.1 (5.1–34.2) c 2.7 (2.0–3.8) c 11.4 (5.0–26.0) c NAb 7.9 (1.1–57.6) a
Hispanic vs. black 1.7 (1.2–2.5) b 10.5 (4.0–27.8) c 1.2 (0.8–1.7) 4.1 (1.6–10.6) b 0.3 (0.1–1.3) 9.9 (1.3–73.5) a
Native American vs. black 2.4 (1.1–5.1) a 17.0 (3.4–84.2) c 2.2 (0.9–5.3) 20.4 (5.0–83.1) c 0.8 (0.1–6.5) NA
Asian vs. black 2.6 (1.6–4.2) c 4.3 (0.9–20.9) 2.4 (1.4–4.0) c 2.4 (0.6–10.1) 0.8 (1.2–3.7) NA
More one race vs. black 3.6 (2.1–6.2) c 30.5 (9.6–97.6) c 2.6 (1.5–4.7) b 7.0 (1.8–26.9) a 0.2 (0.1–1.1) 10.5 (0.9–130.2)

Student
No vs. yes 1.5 (1.2–1.8) c 2.1 (1.4–3.1) c 1.3 (1.1–1.6) a 1.3 (0.9–1.7) 0.7 (0.3–1.6) 0.5 (0.2–1.1)

Employment status
Full-time vs. not employed 0.8 (0.7–1.1) 0.7 (0.4–1.1) 0.9 (0.7–1.2) 1.0 (0.7–1.5) 5.2 (1.9–14.5) b 1.4 (0.5–3.9)
Part-time vs. not employed 1.0 (0.8–1.2) 0.7 (0.5–1.0) 1.0 (0.8–1.3) 1.0 (0.7–1.4) 3.9 (1.4–10.7) a 1.1 (0.5–2.6)
Unemployed vs. not employed 1.2 (0.9–1.6) 1.7 (1.0–2.9) 1.2 (0.9–1.6) 1.1 (0.6–1.6) 2.5 (0.7–9.5) 1.4 (0.4–4.7)

Marital status
Single vs. ever married 2.4 (1.7–3.6) c 1.6 (0.9–2.9) 2.6 (1.6–4.0) c 5.6 (2.2–13.8) c 0.8 (0.2–2.5) 1.1 (0.4–2.8)

Family income
$ 0–19,999 vs. $ 75,000+ 1.2 (0.9–1.4) 1.3 (0.8–1.9) 1.1 (0.9–1.4) 2.0 (1.3–3.1) c 1.4 (0.6–3.2) 1.4 (0.6–3.5)
$ 20,000–39,999 vs. $ 75,000+ 1.1 (0.9–1.4) 0.8 (0.5–1.3) 1.0 (0.8–1.4) 1.7 (1.1–2.6) b 1.1 (0.4–2.7) 1.8 (0.7–4.2)
$ 40,000–74,999 vs. $ 75,000+ 1.1 (0.9–1.3) 1.1 (0.7–1.7) 1.0 (0.8–1.3) 1.2 (0.8–1.8) 1.6 (0.6–4.0) 1.1 (0.5–2.6)

Population density
Large metro vs. nonmetro 1.6 (1.3–2.0) c 0.9 (0.6–1.4) 1.9 (1.5–2.4) c 1.5 (0.9–2.3) 2.5 (0.9–6.7) 2.7 (1.1–6.5) a
Small metro vs. nonmetro 1.4 (1.2–1.7) c 1.0 (0.7–1.4) 1.7 (1.4–2.2) c 1.5 (0.9–2.3) 2.0 (0.8–5.1) 2.9 (1.3–6.6) b

Booked or arrested, past year
Once vs. none 2.2 (1.7–2.8) c 2.5 (1.6–3.8) c 2.1 (1.6–2.7) c 2.2 (1.5–3.1) c 3.1 (1.7–5.8) cc 3.5 (1.9–6.5) cc

Twice or more vs. none 4.0 (2.9–5.4) c 3.6 (2.2–5.9) c 3.4 (2.4–4.7) c 4.0 (2.6–6.1) c NA NA

Past year alcohol use
Dependence vs. no use 35.0 (22.4–54.6) c 31.6 (14.5–68.9) c 34.3 (20.4–57.8) c 30.6 (11.9–78.4) c 18.8 (3.6–96.9) c 7.4 (2.0–27.1) b
Abuse vs. no use 27.1 (17.7–41.5) c 17.4 (8.6–35.3) c 30.0 (17.7–50.8) c 23.5 (9.5–58.4) c 10.5 (2.0–54.8) b 8.1 (2.2–30.5) b
Use only vs. no use 11.4 (7.5–17.1) c 9.4 (4.9–18.0) c 11.9 (7.2–19.8) c 12.2 (4.9–30.7) c 7.5 (1.6–34.8) b 4.2 (1.3–13.4) a

Meth, methamphetamine; MDMA, ecstasy; LSD, lysergic acid diethylamide; flunitrazepam, rohypnol; 95% CI, 95% confidence intervals; a, p ≤ 0.05; b, p ≤ 0.01;
c, p ≤ 0.001.

a Native American includes American Indians and Alaska Natives; Asian includes Asians, Pacific Islanders, and Native Hawaiians; NA, estimates are not available
due to a very small cell size in that specific category.

b The reference group is white.
c Ever been booked or arrested.

Past year methamphetamine use. Females and nonstudents
were more likely than males and students to use metham-
phetamine in the past year. Past year methamphetamine users
were most likely to be among in the youngest age group (16 or
17 years). Race/ethnicity was highly associated with metham-
phetamine use. Youths reporting more than one race, Native
Americans, whites, and Hispanics were 31, 17, 13, and 11
times, respectively, as likely as blacks to use methamphetamines
recently. When compared with Hispanics (data not shown),
whites were equally likely to use methamphetamines, yet youths
reporting more than one race were three times as likely to do so.
Methamphetamine users also were more likely than nonusers to
be arrested and booked for engaging in criminal activities, as

well as to have co-occurring alcohol abuse and dependence in
the past year.

Past year MDMA use. Unlike methamphetamine use, there
were no gender differences in MDMA use. Past year MDMA
users (mostly likely youths aged 18–21) were slightly older than
past year methamphetamine users (mostly likely youths aged 16
or 17). Relative to blacks, youths who reported being white,
Asian, or more than one race were about twice as likely to
use MDMA in the past year. When compared with Hispanics
(data not shown), the latter three racial/ethnic groups also had
increased odds of MDMA use. Staying in school, being married,
and residing in nonmetropolitan areas appeared to protect youths
from using MDMA. Like methamphetamine use, MDMA use
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was highly associated with engaging in multiple criminal activ-
ities and with alcohol abuse or dependence in the past year.

Past year LSD use. As with MDMA, females were as likely
as males to use LSD in the past year. Past year LSD use was pre-
dominantly among young youths aged 16–19. Native Americans
were 20 times as likely as blacks to use LSD in the past year.
Whites and Native Americans were three times as likely as His-
panics to use LSD (data not shown). LSD use was most likely to
be reported by youths from a family with a lower level of income
(less than $ 40,000 annually), while family income was unasso-
ciated with the use of methamphetamine and MDMA. Past year
LSD use also was highly associated with the presence of multi-
ple criminal activities and with alcohol abuse or dependence in
the past year.

Lifetime ketamine and flunitrazepam use. Contrary to other
drug use data, employment status was the only demographic

variable associated with lifetime ketamine use. Full-time
employed youths were about five times and part-time employed
youths were four times as likely as youths not in the labor force
to have ever used ketamine. Whites and Hispanics were 8 and 10
times, respectively, as likely as blacks to have ever used fluni-
trazepam. Flunitrazepam users were predominantly youths who
resided in a metropolitan area. Both ketamine use and fluni-
trazepam use were associated with criminal activity and each
level of alcohol use.

3.4. Odds ratios of multiple club drug use

We then conducted multinominal logistic regression analyses
to examine the correlates of lifetime and past year multidrug use
of club drugs (one drug used versus none; at least two drugs used
versus none) (Table 4). Lifetime multidrug use refers to those

Table 4
Adjusted odds ratios (AORs) of multidrug use of club drugs among youths aged 16–23 (unweighted N = 19,084)

Adjusted multinomic logistic regression
model

Lifetime multidrug use of club drugs Past year multidrug use of club drugs

One club drug vs.
none AOR (95% CI)

Two or more club drugs
vs. none AOR (95% CI)

One club drug vs.
none AOR (95% CI)

Two or more club drugs
vs. none AOR (95% CI)

Age group
16–17 vs. 22–23 0.6 (0.5–0.8) c 0.5 (0.3–0.6) c 1.4 (1.1–1.9) a 2.2 (1.3–3.6) b
18–19 vs. 22–23 0.9 (0.7–1.0) 0.7 (0.,6–0.9) b 1.5 (1.2–1.9) c 2.1 (1.4–3.2) c
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20–21 vs. 22–23 1.1 (0.9–1.3) 1.

ender
Male vs. female 0.8 (0.7–0.9) b 0.

ace/ethnicitya

White vs. black 3.4 (2.7–4.4) c 18.
Hispanic vs. black 2.1 (1.6–2.8) c 6.
Native American vs. black 3.4 (1.3–8.6) b 17.
Asian vs. black 2.9 (2.0–4.2) c 8.
More one race vs. black 3.5 (2.0–6.1) c 19.

tudent
No vs. yes 1.4 (1.2–1.6) c 1.5

mployment status
Full-time vs. not employed 0.9 (0.7–1.1) 1.
Part-time vs. not employed 0.9 (0.8–1.1) 1.
Unemployed vs. not employed 1.1 (0.8–1.4) 1.

arital status
Single vs. ever married 1.0 (0.8–1.3) 1.
amily income
$ 0–19,999 vs. $ 75,000+ 1.2 (1.0–1.5) a 1.1 (0.8
$ 20,000–39,999 vs. $ 75,000+ 1.3 (1.0–1.6) a 1.1 (0.9
$ 40,000–74,999 vs. $ 75,000+ 1.2 (1.0–1.4) 1.0 (0.8

opulation density
Large metro vs. nonmetro 1.8 (1.5–2.1) c 1.8 (1.5
Small metro vs. nonmetro 1.5 (1.2–1.8) c 1.6 (1.3

ooked or arrested, past year
Once vs. no 2.3 (1.8–2.9) c 3.2 (2.5
Twice or more vs. no 4.1 (2.9–5.9) c 6.2 (4.2

ast year alcohol use
Dependence vs. no use 13.9 (10.2–19.0) c 23.7 (16-
Abuse vs. no use 11.3 (8.4–15.1) c 17.0 (12.
Use only vs. no use 5.1 (4.0–6.6) c 6.3 (4.6

5% CI, 95% confidence intervals; a, p ≤ 0.05; b, p ≤ 0.01; c, p ≤ 0.001.
a Native American includes American Indians and Alaska Natives; Asian includes
–1.2) 1.5 (1.2–1.9) b 1.3 (0.8–2.0)

–1.0) a 0.8 (0.7–1.0) b 1.0 (0.7–1.3)

8–31.0) c 2.5 (1.8–3.5) c 12.8 (5.2–31.4) c
–11.6) c 1.6 (1.1–2.3) a 4.2 (1.5–11.9) b
–36.4) c 1.1 (0.4–2.7) 15.6 (4.1–60.1) c
–18.5) c 2.3 (1.4–3.9) c 2.9 (0.5–16.5)
–37.8) c 2.9 (1.5–5.4) b 11.8 (3.6–38.5) c

1.8) c 1.5 (1.2–1.8) c 1.4 (1.0–2.0)

–1.3) 0.8 (0.6–1.1) 0.9 (0.6–1.4)
–1.2) 1.0 (0.8–1.2) 0.9 (0.6–1.4)
–1.9) b 1.2 (0.8–1.6) 1.3 (0.8–2.1)

–1.7) c 2.3 (1.5–3.6) c 2.7 (1.4–5.3) b
–1.3) 1.0 (0.8–1.3) 1.9 (1.3–2.9) c
–1.4) 1.0 (0.8–1.3) 1.4 (0.9–2.3)
–1.2) 1.0 (0.8–1.3) 1.2 (0.8–1.8)

–2.2) c 1.7 (1.3–2.1) c 1.5 (1.0–2.0)
–1.9) c 1.4 (1.1–1.7) b 1.7 (1.2–2.6) b

–4.1) c 2.1 (1.6–2.7) c 2.5 (1.7–3.6) c
–9.2) c 3.5 (2.5–5.0) c 5.0 (3.2–7.7) c

7-33.8) c 31.8 (19-7-51.5) c 44.7 (15.7–127.6) c
2–23.7) c 26.3 (16.6–41.7) c 28.8 (10.3–80.9) c
–8.8) c 11.1 (7.2–17.2) c 11.6 (4.0–33.3) c

Asians, Pacific Islanders, and Native Hawaiians.
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who reported ever having used two or more of the drugs from
methamphetamine, MDMA, LSD, ketamine, GHB, and fluni-
trazepam. Past year multidrug use refers to those who reported
the use of two or more drugs from methamphetamine, MDMA,
and LSD due to the lack of past year data on the other club drugs.

Lifetime multidrug use. Females were more likely than males
to have ever used at least two club drugs. All of the other
racial/ethnic groups were much more likely than blacks to have
ever used multiple drugs. In particular, whites, American Indi-
ans or Alaska Natives, and youths reporting more than one race
were 17–20 times as likely as blacks to do so. Increased odds of
lifetime multidrug use were found among nonstudents, unem-
ployed youths, those who were not married, and residents of
metropolitan areas.

Past year multidrug use. Youths who used at least two drugs
from methamphetamine, MDMA, and LSD in the past year were
most likely to be under the age of 20, single, living in low-income
families (less than $ 20,000), and residing in small metropolitan
areas. Except for Asians, all of the other racial/ethnic groups
also were much more likely than blacks to use multiple drugs
recently. When compared with Hispanics (data not shown),
whites, American Indians or Alaska Natives, and youths report-
ing more than one race also had increased odds of past year
multidrug use. Both lifetime and past year multidrug use were
highly associated with an increased level of criminal activity and
of alcohol use, and the strength of this association suggested a
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aged 12–17 and young adults aged 18–25 in 2002 were just 3%
and 15%, respectively; the corresponding estimates for heroin
use among these two age groups were only 0.4% and 1.6%,
respectively (OAS, 2003).

Marijuana, an important gateway drug, has been found to
be the first (illicit) drug used by youths (Kandel et al., 1992;
Yamaguchi and Kandel, 1984). We found that, regardless of the
types of club drugs used, marijuana was the drug most frequently
used by club drug users, ranging from 97% to 100%. Following
marijuana, the majority of club drug users also had used prescrip-
tion pain relievers nonmedically (60–87%), inhalants (45–84%),
and cocaine/crack (35–79%). The very high prevalence of pain
reliever use among club drug users also is consistent with the
recent literature that indicates a dramatic increase in nonmedi-
cal pain reliever use in the United States among adolescents and
young adults (OAS, 2004; Zacny et al., 2003). A recent study
even found an important proportion of adolescent drug users
who used pain relievers nonmedically without having ever used
marijuana and inhalants (Wu et al., 2005), suggesting a poten-
tially new emerging pattern of initial involvement of drug use
among adolescents.

We also found some variations in the pattern of multidrug
use across different club drugs used. More than 95% of users of
methamphetamine (96%), ketamine (98%), GHB (100%), and
flunitrazepam (96%) had used three or more drug classes, and
more than 82% of users of MDMA (83%) and LSD (88%) did
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ose-related pattern. For example, alcohol dependents were 45
imes and alcohol abusers were 29 times as likely as nonusers
f alcohol to use multiple club drugs recently.

. Discussion

This study provides population-based prevalence estimates
nd correlates of the use of methamphetamine, MDMA, LSD,
etamine, GHB, and flunitrazepam in a nationally representative
ample of American youths residing in the community. The most
alient finding was the relatively high prevalence of lifetime use
f these drugs and the excess multidrug use of club drugs among
emales. Among youths aged 16–23, one in five (20%) had ever
sed at least one of these drugs. Multidrug use of club drugs
mong club drug users was very common (51%). Regardless of
he type of club drugs used, nearly all club drug users reported
aving used drugs other than club drugs (99%).

Given the young age of this sample, these findings raise
oncerns regarding the potential adverse consequences of risk-
aking behaviors and transmission of sexually transmitted dis-
ases (e.g., the human immunodeficiency virus [HIV]) among
lub drug users (e.g., Romanelli et al., 2003; Semple et al., 2004;
hrier et al., 1997; Tapert et al., 2001; Yen, 2004). Recent stud-

es have suggested that even intermittent use of club drugs and
ther drugs may lead to risky sexual behaviors (Colfax et al.,
005). In particular, the disturbingly high rate of cocaine/crack
se and heroin use among both lifetime and recent club drug
sers is a cause of concern. Among each different type of club
rug user, lifetime prevalence rates ranged from 35% to 79% for
ocaine/crack use and 8–23% for heroin use. Nationally, lifetime
revalence rates of cocaine/crack use among American youths
o. In addition, users of ketamine, GHB, and flunitrazepam were
ost likely to use inhalants (58–84%) and heroin (17–23%).

nhalants, following marijuana, are the second drug most likely
o be used by American adolescents (Johnston et al., 2003) and
re suggested to be the second gateway drug to other drug use
Johnson et al., 1995; Novins et al., 2001). Inhalant use has been
ound to be associated with the use of heroin, stimulants, depres-
ants, and hallucinogens (Dinwiddie et al., 1991a,b; Johnson
t al., 1995). Our findings also suggest that methamphetamine
sers appear to be in a more advanced stage of drug use than
DMA users. Methamphetamine users were more likely than
DMA users to use three or more drugs (96% versus 83%).

hey also reported greater use of inhalants (56% versus 45%),
ocaine/crack (76% versus 56%), heroin (14% versus 8%), seda-
ives (15% versus 8%), tranquilizers (52% versus 40%), and pain
elievers (73% versus 60%).

Our findings that females were more likely than males to
se multiple club drugs in their lifetime and to use metham-
hetamine in the past year were noteworthy. The literature has
uggested a changing pattern of drug use behaviors among young
emales. Investigators have found that the prevalence of drug
se disorders among females is increasing to match the rate of
ales and that young females appear to initiate drug use and

o develop abuse or dependence at a younger age than older
emales (Grant, 1996; Warner et al., 1995). Wu and Schlenger
2003) found that female users of stimulants (e.g., amphetamine
nd methamphetamine) were about three times as likely as male
sers to develop stimulant dependence in the past year. Among
sample of juvenile offenders, females were found to be more

ikely than males to use MDMA (Yacoubian et al., 2002). Inves-
igators in Germany reported that, among a community sample
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of youths aged 14–24, female users of stimulants and/or hallu-
cinogens started their first use at a younger age than male users
(von Sydow et al., 2002). Investigators in the United States have
found that approximately 50% of females who are offered a
chance to try an hallucinogen (i.e., exposure opportunity) start
their hallucinogen use within 1 year (Van Etten and Anthony,
1999). Previous U.S. data show that males are more likely than
females to have an opportunity to use an hallucinogen and that
the prevalence of hallucinogen use also is higher among males
(Van Etten and Anthony, 1999). Hence, our findings indicate
that the use of a club drug among females aged 16–23 appear to
have increased at least moderately to exceed the rate of same-
aged young males.

We also found some variations in the correlates of club drug
use. Recent methamphetamine users were most likely to be
females, nonstudents, and aged 16 or 17. Recent MDMA users
tended to be aged 18–21, nonstudents, single, and residents of
metropolitan areas; while most recent LSD users were aged
16–19 or those living in a family with an income of less than
$ 40,000. Interestingly, we found that lifetime ketamine users
were primarily employed youths, while none of the other demo-
graphics examined were associated with its use. As our findings
indicate, there is a very low prevalence of ketamine use among
young people in the general population. However, ketamine use
appears to be very common (47–66%) among people attending
parties or clubs (Colfax et al., 2001; Lua et al., 2003; Mansergh
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unemployment and postponement of marriage) and that mar-
riage during early adulthood decreases the risk for later mari-
juana use (Brook et al., 1999a). We suspect that the greater odds
of club drug use among youths residing in the metropolitan areas
may be related to a greater exposure opportunity of club drugs
in the metropolitan areas than in the nonmetropolitan areas.

These findings are limited by the cross-sectional nature of the
NSDUH design and the reliance on self-reported drug use, which
preclude the interpretation of causality of observed associations.
Self-reports of drug use are generally considered valid and reli-
able, yet underreporting of drug use can occur in a household
setting (Gfroerer et al., 1997; Harrison et al., 1993; Needle et al.,
1983; Winters et al., 1990–1991). It is noteworthy that NSDUH
uses the most sophisticated survey methodology available to
recruit a nationally representative sample of noninstitutionalized
U.S. residents. It also utilizes computer-assisted survey technol-
ogy to increase respondents’ self-reports of drug use and the
other risky behaviors (Turner et al., 1998). Previous studies of
NSDUH data found that the survey’s estimates of both lifetime
substance use and past year substance dependence were gen-
erally consistent with estimates from other national surveys of
the general population in the United States, such as the National
Comorbidity Survey and the National Longitudinal Alcohol Epi-
demiologic Survey (Anthony et al., 1994; Kandel et al., 1997).

Additionally, we may have underestimated the prevalence of
club drug use among youths aged 16–23. For instance, because
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t al., 2001; Mattison et al., 2001). Dillon et al. (2003) found
hat ketamine users were frequently experienced drug users who
se a variety of drugs and were primarily employed and well-
ducated. Ketamine users seem to be older than other club drug
sers (Dillon et al., 2003).

Overall, our findings suggest that blacks are the least likely
o use a club drug, while whites, Native Americans, and youths
eporting more than one race are generally more likely than the
ther racial/ethnic groups to use one or more club drugs. Addi-
ionally, our analyses show that Hispanics are more likely than
lacks to use methamphetamine and LSD in the past year. Asians
enerally have the lowest prevalence of any drug use (OAS,
003). Yet we found that Asians were more likely than blacks to
se MDMA in the past year. These findings appear to be consis-
ent with studies on hallucinogen exposure opportunities (Van
tten and Anthony, 1999, 2001). Investigators have suggested

hat the proportion of blacks who have a chance to try hallu-
inogens tends to be lower than those of the other racial/ethnic
roups and that, among those who have the opportunity to use
t, blacks also have a lower proportion of progression to actual
allucinogen use (Van Etten and Anthony, 1999, 2001). In par-
icular, persons in the “other” category of race/ethnicity (e.g.,
ative Americans and Asians) are more likely than the other

acial/ethnic groups to make the transition from having the hal-
ucinogen opportunity to actually use an hallucinogen (Van Etten
nd Anthony, 1999).

On the other hand, staying in school, being married, and
esiding in nonmetropolitan areas appear to protect youths from
sing club drugs. Studies have found that adolescent marijuana
se may adversely affect an individual’s ability to successfully
ssume conventional adult roles (e.g., such use has an effect on
he use of GHB and flunitrazepam has received considerable
egative publicity in the media (e.g., been implicated in drug-
acilitated sexual assaults), its use may be underreported. Fur-
her, NSDUH focuses on noninstitutionalized, household resi-
ents. A small but high-risk group of youths (less than 2% of
he U.S. population), such as youths who were homeless, incar-
erated, or in inpatient or residential care for substance abuse
r other psychiatric problems at the time of survey, were not
ncluded in the study. Our findings cannot apply to these sub-
roups.

Finally, the term “club drugs” is based on the circumstances
nder which the drugs are used, not on their chemical compo-
ition or their psychotropic effects. Therefore, as the pattern of
se of drugs at raves and other parties changes, the drugs consid-
red “club drugs” will also change. For this and other reasons,
e reported findings for individual drugs in the class and for the

lass as a whole.
Despite these limitations, our findings have important impli-

ations for researchers and clinicians. Especially, recent club
rug users in this study were most likely to be youths under
he age of 20. Given that adolescent multidrug use is a sig-
ificant predictor of risky behaviors (Baker et al., 1994) and
dult multidrug use (Galaif and Newcomb, 1999), there is a
eed for both primary and focused prevention programs to pre-
ent the initiation of club drug use and to reduce the adverse
onsequences of continued drug use, such as risky sexual behav-
ors, injection drug use, HIV infection, and neuropsychological
mpairment (Baker et al., 1994; Boyd et al., 2003; Frosch et al.,
996; Klitzman et al., 2002; Molitor et al., 1998; Romanelli et al.,
003; Strote et al., 2002; Verdejo-Garcia et al., 2005). Some sub-
roups may deserve more research attention from investigators,
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such as females, nonstudents (e.g., school dropouts), whites,
Native Americans, youths reporting more than one race, cur-
rent alcohol or drug users, and those involved with the juvenile
or criminal justice system. Primary prevention programs, such
as the use of media campaigns or school-based prevention pro-
grams, should start early (e.g., middle school years) and need
to take into account age, gender, and racial/ethnic variations in
different club drugs used. The increased trend of MDMA and
methamphetamine use worldwide (United Nations, 2003) also
implies a need for universal efforts to educate the general public
about the adverse health consequences of misusing these drugs.

Additionally, family-based interventions or other integrated
treatment programs are recommended to reduce youths’ mul-
tidrug use, co-occurring delinquency, and/or family-related
problems (Liddle, 2004). For instance, we found that past year
club drug users, regardless of the type of club drugs used, tended
to have used multiple drugs, to have had encounters with the
criminal justice system, and to have had an alcohol use disor-
der in the past year. These findings suggest that at least some
recent club drug users are in need of treatment or counseling
for both drug use and other psychosocial problems, which may
include sexual or physical abuse, delinquency or criminality,
school problems, psychological distress, and family dysfunc-
tion (e.g., poor parenting or family substance use) (e.g., Chilcoat
and Anthony, 1996; Galaif and Newcomb, 1999; Johnson and
Leff, 1999; Martin et al., 1996; Moran et al., 2004). Further,
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substance use, parental monitoring and supervision, and fre-
quent family dinners (Bogenschneider et al., 1998; Brook et
al., 1999b; Chilcoat and Anthony, 1996; Galaif and Newcomb,
1999; McIntosh et al., 2005; National Center on Addiction and
Substance Abuse, 2005; Steinberg et al., 1994).
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