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ABSTRACT

NHSDA and MTF survey data indicate “‘epidemic”-like
growth in hallucinogen use from 1992-1996 and associated
increases in cocaine, crack, heroin and amphetamine use.
These trends might have resulted from a proliferation of
raves and dance clubs in the U.S. as occurred in Europe
and elsewhere, although in contrast to evidence regarding
European experiences the American epidemic involves pri-
marily teens as opposed to persons in their twenties and
involves primarily use of LSD as opposed to MDMA. This
analysis highlights the need for further research into the con-
text, significance, and consequences of these recently popular
American drug use practices.
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INTRODUCTION

An individual’s life experiences are strongly mediated by prevailing
historical events, such as economic depression or war, as well as endogenous
social changes which can lead to shifts in fashion, musical preferences and
drug use (1,2). In this regard, illicit drug use is typically embedded within
a social context (3-5). As different social venues emerge, the various drugs-
of-choice occasionally change. Thus, the substances to which an individual
is exposed strongly depends on the prevailing culture (and/or drug subcul-
tures) and how the individual is situated within it. Zinberg (6) describes how
a substance’s effect is further mediated by an individual’s mindset and upon
the expectations of the social context in which it is used. Consequently,
substance use often varies with birth year as well as geographic location,
race/ethnicity, and socio-economic status among other factors. Drug use
can also often vary with gender as expectations for males and females
within a social context can differ (7).

For some, recent substance use appears to be situated within various
club drugs venues (described below). A Community Drug Alert Bulletin from
the National Institute on Drug Abuse (8) maintains that club drug use
represents a growing threat to public health in the U.S.:

A number of our Nation’s best monitoring mechanisms are detect-
ing alarming increases in the popularity of some very dangerous
substances known collectively as “club drugs.” This term refers to
drugs being used by young adults at all-night dance parties such as
“raves” or ‘‘trances,” dance clubs, and bars. MDMA (Ecstasy),
GHB, Rohypnol, Ketamine, Methamphetamine and LSD are
some of the club or party drugs gaining popularity.

This paper presents a secondary analysis of data from two surveys of
the U.S. population: The National Household Survey on Drug Abuse
(NHSDA) and the Monitoring the Future (MTF) programs. The inquiry
was also informed by limited qualitative information about the nature of
club drugs venues and by a conceptualization for the dynamics of a drug use
epidemic. This understanding led to new ways to look at the available data
than have been employed previously.

Referring to a drug use trend as an “epidemic” implicitly invokes a
metaphor between a social contagion and a disease epidemic. Such usage in
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the mass media can create images of an uncontrollable development causing
massive devastation. That is not the sense in which we use this term. Social
scientists refer to the process by which an idea or behavior spreads within a
population via communication among individuals as an epidemic or in
many disciplines [but not as much in drug use(r) research] as a diffusion of
innovation (9). This usage highlights the mathematical similarity among
communication processes and is not meant to presuppose the extent to
which individuals have been pressured (or not) to use the drug, how wide-
spread usage has (or will) spread, and the impact use will have. These factors
differ widely across “‘epidemics”.

In this paper, we summarize much of what is known about the nature
of club drug venues from scientific publications. Subsequently, we examine
the extent to which data from the NHSDA and MTF surveys are consistent
with a possible “epidemic” and what these data say about the course of
any such epidemic. Throughout the paper, we refer to a “hallucinogen epi-
demic” instead of a ““club drugs epidemic’ because the NHSDA and MTF
surveys ask about use of hallucinogens but not where the use took place.
Consequently, we do not know the extent to which the self-reported use of
the specific drugs NIDA is concerned about has occurred at club drug
venues such as “raves”. Conceivably, their use could be as popular or
even more popular in other social contexts. Ethnographic studies have
clearly identified the use of club drugs at “raves” and other social contexts.
However, this type of research has yet to establish how much hallucinogen
use is occurring outside of such activities.

The central linkage between increased hallucinogen use and increased
participation in “‘club drug venues” has not yet been established. This
distinction represents more than a rhetorical exercise. Knowledge about
the context(s) in which use of hallucinogens or other presumed club drugs
has been growing has important implications for developing an appropriately-
targeted public policy response. The discussion of findings returns to this
issue and raises other important questions for subsequent quantitative and
qualitative research.

Club Drugs Venues

A scientific understanding of club drug venues and their associated
substance use has been emerging in the United States (10,11), Great Britain
(12,13), Holland (14), Europe (15), and Australia (16). The primary gather-
ing characterizing the use of club drugs is the rave, a large-scale party set-up
at a temporary location (like an abandoned warehouse) where participants
engage in trance-like dancing to electronic music, experience light shows and
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other special effects, and take drugs. It is through attendance at these events
or through the vicarious experiencing, re-experiencing and pondering of
such events that participants reaffirm their involvement with the clubs
drugs venue.

Typically, promoters of raves in the U.S. seek to attract wealthier
patrons. Substantial cover charges (325 to $50) help them to earn a return
while simultaneously discourage less desirable participants. Raves are often
viewed as an escape from the stifling doldrums of conventional society
offering a time-out through illegal leisure activity. Anarchist philosopher
Hakim Bey (17) refers to such gatherings as a Temporary Autonomous
Zone (TAZ), a phrase widely used among rave attendees (18). Bey (17)
claims that

A TAZ is a guerilla operation which liberates an area...and then
dissolves .. .itself before the state can crush it. The TAZ is a
festival...a group of humans synergize their efforts and energies
to realize mutual desires. The element of spontaneity is crucial.

Promoters of raves characteristically do not rely on traditional media
like newspapers, radio or television to market their events. Their decision
may be partially motivated by expense and convenience, but most centrally
it is probably part of the cachet; participation in such ‘“‘straight” media
could undermine an event’s subcultural capital (19,20). Instead, the adver-
tising is designed to appear semi-spontaneous and underground. Events are
usually announced no more than a month in advance and might use word-
of-mouth, handbills, recorded phone messages, the Internet and/or the
worldwide web to target the desired clientele.

Police intervention can represent a serious threat to a rave. One avoid-
ance technique involves notifying potential participants of the date and time
of the event over the Internet and providing a phone number for further
information. Only those recognized as properly referred when they call
are told where the event is to be held. This modern-day technology-based
procedure serves a similar function as the classic visual check and verbal
interrogation through a slot in the door of a speakeasy.

A special genre of music (variously labeled as jungle, trance, drum and
bass, or goa) has evolved to enhance the experience. Fans and musicians
alike describe these forms of electronic music as simultaneously futuristic
(computerized, innovative, disorienting) and primitive (percussive, over-
whelming, and communal). This “future primitive” music effectively releases
participants from their restrictions to the here and now and enhances
psychedelic drug experiences that are often saturated with memories, asso-
ciations, and hallucinations that seem like revelations. In this manner, the
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club drug scene draws symbolic ties between music and drugs that catalyze
drug-like trance states.

Outdoor “spontaneous’ raves appear to have been slowly replaced in
the U.S. by indoor venues not subject to weather restriction which are
cashing in on this entertainment trend. Similarly, in England and other
European countries raves are now actually quite rare (21). Other venues
have developed for consumption of the same type of dancing, music and
drugs, including otherwise legitimate nightclubs and house parties.
Nightclubs have the advantage of a fixed facility; this avoids the necessity
of separately advertising each night’s event and setting up the equipment
anew for each occasion. Clubs provide a much more regularized locale.
They are also potentially subject to much more official regulation seeking
to countermand illegal drug use/sales, to restrain underage drinking, and to
control excessive occupancy. Private house parties can often avert these
restrictions. It is not clear at this time what proportion of hallucinogen
use in the U.S. takes place at raves, nightclubs, or house parties, nor the
extent to which individuals have started to use hallucinogens at other venues
and at other times. These alternative venues could have in the past or may in
the future facilitate the spread in use of hallucinogens and other drugs to
subpopulations well beyond the original target populations of rave promo-
ters. Recent reports from Boston and New York City suggest that MDMA
has become available on the streets where young people congregate
(11; p.76). It has yet to be documented how widely the hallucinogen use
“epidemic’ may spread and the extent to which it may lead to substance use
dependence, deteriorating health, crime, financial distress, violence, family
conflict or other problems.

A British research team followed a sample of persons attending several
Manchester (England) clubs, before entry, during, and after attending the
venue (13). They found most patrons were conventionally employed or in
post-high school education, were routine users of several licit and illicit
substances, and rarely had been arrested or in trouble with the law. These
clubbers typically began drinking “‘heavily”, smoking a spliff (a large, hand-
rolled cigarette containing marijuana and tobacco), and taking ampheta-
mines prior to arrival at the venue at about 10 p.m. At the venue, they
continued drinking alcohol and smoking tobacco, and preferred to be
under the influence of MDMA while dancing to the music. The preferred
“chemical cocktail” favored by British clubbers in the late-1990s included
1-2 MDMA tablets taken in conjunction with a gram of amphetamine,
followed by cannabis. Other substances (cocaine, ketamine, GHB, etc.)
might be consumed intermittently as available. At night’s end, some
clubbers smoked marijuana. Handy, Pater and Barrowcliff (22) documented
that at the end of the night some clubbers snorted heroin to come down
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from the intense visual, auditory, aerobic, and chemical stimulation.
Interestingly, the role of LSD and psychedelics among English club-goers
has always been small, and appears to be disappearing altogether from the
British recreational drug scene (13).

This ““pick and mix” polydrug use pattern in England and observa-
tions of polydrug use at dance and music clubs and raves in New York and
Washington DC (11; p. 81) led us to wonder whether the increased use of
hallucinogens in the United States might be related to the recent increases in
cocaine, crack and heroin use among youths.

In the U.S. in the year 2000, hallucinogen use is still generally asso-
ciated with more educated populations. America’s inner-city populations
who have historically tended to get in trouble with both drug misuse and
the law appear to have been excluded from club drug venues and to have not
adopted the use of hallucinogens (10,23). After having directly observed the
devastation of the heroin injection and crack epidemics, most youths from
these subpopulations have so far avoided the destructive lifestyles associated
with use of illicit drugs with the exception of marijuana (3,24-26). In this
regard, youths from more fortunate economic circumstances have been
rarely involved in the real-life “drug education” readily available to
youths in the inner city.

A Theoretical Conceptualization of a Hallucinogen Epidemic

Much observation and analysis suggests that the popularity of various
illicit drugs rises and falls according to a pattern similar to a disease
epidemic (4,5,27-31). Moreover, Rogers (9) describes how similar diffusion
phenomena have been studied and exploited in order to promote new ideas
in agriculture, education, public health, communication, marketing, and
other fields. Based on this literature, Golub and Johnson (32-34) concep-
tualized four empirically-distinct phases to explain the dynamics of the
Crack Epidemic that peaked during the 1980s in the United States: incuba-
tion, expansion, plateau, and decline. Golub and Johnson (3,24) subsequently
used this conceptualization to study data concerning two other drug use
“epidemics” in the United States: the Heroin Injection Epidemic that
peaked in the 1960s and early 1970s; and the Marijuana/Blunts Epidemic
that started in the 1990s. (This explicit four-phase conceptualization has not
yet been applied to drug use prevalence data for countries other than the
United States.)

This paper uses this four-phase conceptualization to examine whether
the increase in hallucinogen use in the U.S. appears to constitute an
“epidemic” and to ascertain its current status. The paper also examines
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the extent to which use of amphetamines, cocaine, crack, and heroin might
be associated with this hallucinogen epidemic as suggested by the polydrug
use observed at many club drug venues described in the previous section.

Historical evidence suggests that a drug use “epidemic” typically
grows out of a specific social context: the Heroin Injection ‘‘Epidemic”
grew out of the jazz era (35,36); the Crack *“ Epidemic” started among
inner-city drug dealers (29,37); and the Marijuana/Blunts Epidemic was pio-
neered as part of the youthful, inner-city, predominately black, hip-hop
movement (3,26,38,39). For each of these waves of drug use, there was an
initial incubation phase during which the new drug use practice was devel-
oped and nurtured among a relatively small cohesive group of adult users.
The qualitative research presented in the previous section suggests that the
hallucinogen use “epidemic’” may have grown out of the rave experience. If
this were the case, the incubation phase would be characterized by low levels
of hallucinogen use primarily limited to older, better educated, wealthier,
cosmopolitan, and predominately white persons.

At some point, the hallucinogen use “epidemic” would have entered
an expansion phase, a rapid, short-term increase in use. In general, it appears
to be particularly difficult to identify the start of the expansion phase. The
U.S. General Accounting Office (40) bemoaned the inability of the Nation’s
drug abuse surveillance to supply an early warning of new ‘“‘epidemics”.
Such knowledge holds out the hope of avoiding any devastation before it
really starts in earnest (28). So far, hindsight has proved to be the best for
identifying an “‘epidemic’s” incubation phase. Griffiths et al. (41) performed
a content analysis of popular, scientific, and official government media
regarding the recent waves of MDMA and heroin use in the U.K. They
found that it took until 1988 for scientists and policy analysts to identify
that a widespread epidemic of MDMA use in the U.K. had started back in
1984 and had been incubating among a population within the music and
fashion industry since 1981. They found that it took until 1987 for scientists
to identify a heroin use epidemic in the U.K. as having clearly started back
in 1979. Similarly, Golub and Johnson (32) placed the timing of the incuba-
tion phase for the Crack Epidemic in the United States as having occurred
in the early 1980s, more than ten years after the fact.

During the expansion phase of the hallucinogen epidemic, use would be
expected to spread rapidly (even exponentially) primarily among older users
of other drugs (perhaps cocaine and crack) as more of them became
involved with a new social and drug use context and thus became walking
advertisements and recruiters for the practice. During this phase, the hallu-
cinogen use might spread beyond the rave and dance club scene to other
social contexts.
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After a while, all of the existing drug users would eventually either
become hallucinogen users or at least had the opportunity to. This marks
the transition into the plateau phase, when initiation to hallucinogen use
would be primarily limited to youths first coming of age and becoming
involved with the prevailing drug(s)-of-choice. The prevalence of hallucino-
gen use would eventually reach stability at its peak level as the new users
effectively replaced older users who desisted from use for a variety of pos-
sible reasons like deteriorating health or possibly death; social pressure from
family, friends or employment; government pressure aimed at reducing illicit
substance use; financial concerns or just simply maturation.

Based on analogies to the Heroin Injection and Crack Epidemics, the
end of a hallucinogen epidemic would most likely come into place slowly.
The Heroin Injection Epidemic (42-44) and Crack Epidemic (3,29,38,45)
entered a decline phase when youths first coming of age rejected initiation
to or did not become regular users of these drugs. During a decline phase,
the overall prevalence of hallucinogen use would be expected to decrease
only slowly as existing users persisted in their habits, perhaps as long as
decades for some. On the other hand, the prevalence among youths would
be expected to decrease rapidly.

Amphetamine use has been broadly associated with hallucinogen use
via the club drugs venue. Accordingly, an “‘epidemic’ in amphetamine use
would be expected to parallel the phases of the hallucinogen epidemic. To
the extent that cocaine and heroin became associated with the club drugs
phenomenon, they could have effectively constituted secondary “‘epidemics”
of drug use within a larger hallucinogen use “epidemic” among members of
a limited subpopulation. Potentially, cocaine and heroin use could even-
tually spread beyond the club drug venues and start renewed ‘‘epidemics”
in the use of these powerful drugs, which have found favor within the
broader population in the past.

METHODOLOGY

This study employed publicly-available data collected from the
NHSDA and MTF surveys to examine drug use trends over time and
across demographic variables. Both the NHSDA and MTF surveys include
questions about use of the most common illicit drugs (e.g., marijuana,
cocaine) and about illicit use of any drugs in various categories. The
study initially sought to examine the trends in ““club drug” use as defined
by NIDA (8). However, neither survey explicitly uses this term nor asks
separately about use of each of the “club drugs.” For the purpose of this
analysis, hallucinogen use was chosen as the best available indicator of any
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use of a club drug, using NIDA taxonomy. This decision resulted in inac-
curacy due to both the over-inclusiveness and under-inclusiveness of an
operational definition of club drug use. Not all hallucinogen use represents
club drug use. However, it seemed reasonable to presume that recent
changes in hallucinogen use might have resulted from changes in club
drug use. Conversely, some club drug users might not perceive of their
MDMA use as hallucinogen use; indeed, European scientists and drug
users do not define MDMA as a hallucinogen (21).

The designation of club drugs as best represented by hallucinogens
appeared consistent with the NHSDA'’s own taxonomy. The NHSDA impli-
citly classifies most common illicit drugs into one or more drug categories by
either:

o asking about lifetime use of the drug within the section of questions
pertaining to each of six drug categories, or

o by including the drug in the list of valid, common responses to a
question about lifetime use of any ‘“‘other” drugs within a drug
category.

In this manner, MDMA, GHB, and LSD are classified as hallucino-
gens by the NHSDA. Rohypnol and Ketamine are included within multiple
classifications: hallucinogen, analgesic, tranquilizer and stimulant. Thus, use
of either drug may or may not be reported as a hallucinogen, depending on
the respondent’s perception. The NHSDA asks about lifetime methamphe-
tamine use in its section on stimulants, but also includes methamphetamine
as a valid response to the “other” hallucinogen question. Since inception,
the MTF survey has asked, “On how many occasions (if any) have you used
LSD ... during the last 12 months?” It has also asked a parallel question,
“On how many occasions (if any) have you used psychedelics other than LSD
(like mescaline, peyote, psilocybin, PCP) ... during the last 12 months?” In
this manner, any hallucinogen use has been measured as use of either LSD
or “psychedelics other than LSD.” The MTF program added explicit ques-
tions in subsequent years about use of PCP (1979), MDMA (1996), and
rohypnol (1996). Responses to these questions were not incorporated into
our operational definition of any hallucinogen use, in order to maintain
consistency across survey years and across the six survey forms with differ-
ent combinations of questions used by the MTF program.

The analysis focused on past-year hallucinogen use as an indicator of
fairly current use. The choice of past-year use (instead of lifetime or past
month use) was also consistent with the frequency of each survey, both are
performed annually. The remainder of this section describes the central
characteristics of each survey as well as the statistical procedures employed
in this study including age-period-cohort analysis and logistic regression.
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The National Household Survey on Drug Abuse (NHSDA)

The NHSDA was established in 1971 to measure the prevalence and
correlates of illegal drug use and monitor trends over time (46,47). The
survey was conducted in 1971 and 1972 and then every 2 or 3 years until
1990 when it became an annual survey. This analysis used the public-release
data sets archived at the Inter-University Consortium for Political and
Social Research (ICPSR) for surveys from 1979, 1982, 1985, 1988, and
1990 through 1997, a total sample of 209,559 respondents.

The NHSDA program uses a hierarchical procedure to obtain a
representative sample of the general population resident in the United
States over the course of the year. Oversampling is used to obtain accurate
estimates of drug use within specific subpopulations, including Hispanics,
blacks, and youths age 12 to 17. The survey excludes homeless persons
who do not use shelters, active military personnel, and residents of institu-
tional group quarters, such as jails and hospitals. Eligible persons are
informed that participation is voluntary and that responses will be kept
anonymous. Interviews take place in person, in the respondent’s home.
To help assure an honest response to sensitive questions, interviewees
record their own responses to questions concerning illicit drug use on a
separate sheet of paper.

There have been several major changes in NHSDA instrumentation
that need to be noted because of their potential for causing a discontinuity
in findings across interview years: Starting in 1991, the survey was expanded
from households in the 48 contiguous states to include all of the U.S.
civilian, noninstitutionalized population age 12 or older. For the first time
persons living in Hawaii and Alaska and at military bases, college dor-
mitories, rooming houses, and shelters were included. In 1994, the
program was extensively redesigned to use more consistent wording,
reduce vaguery, improve skip patterns, and improve logical editing of
responses (48).

Monitoring the Future (MTF)

Each spring since 1975, the University of Michigan’s Institute for
Social Research has conducted a survey to estimate the prevalence of
drug use among U.S. High School Seniors and to monitor trends over
time (49,50). This analysis used the public release datasets archived at
ICPSR for 1976 through 1998, a total sample of 382,823 respondents.
Aggregate rates of use in 1975 and 1999 obtained from a press release
(51) were added to graphs of time trends when possible.
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The MTF program uses a multistage probability design to select a
representative sample of 125-145 high schools from across the 48 contigu-
ous states. Up to 350 seniors from each school are invited to participate in
the survey. By design, the MTF survey excludes the 15 to 20 percent of
youth that drop out of school before 12th grade. After providing informed
consent, participants complete the questionnaires by themselves during a
normal class period.

Sample Weights

Both the NHSDA and MTF public-release data sets provide sam-
ple weights to account for variation in each respondent’s probability of
selection. These weights were employed in all of the calculations presented
in this paper in order to obtain unbiased estimates. The sampling
plan also impacts the standard errors (S.E.s) in most cases increasing
them beyond what they would have been had the sample been selected
completely at random. These design effects were not accounted for in
this study due to the complexity of the analysis including use of multiple
years of data, subsetting, and multivariate analyses. Instead, S.E.s and
tests of significance were based on conventional formulas for weighted
data and are most likely lower bounds. Consequently, the interpretation
of findings placed less credence in singular tests that were statistically
significant at the o =0.05 level and emphasized those findings that were
significant at more rigorous levels and were part of consistent trends
observed across multiple years, in both datasets, and across demographic
subpopulations.

Age-Period-Cohort Analysis (NHSDA)

The NHSDA data archives serve as a major resource for tracking
historical trends in substance use as they affect individuals at different
ages. Because the program recruits a representative sample each year, infor-
mation from successive interview years can track a birth cohort’s aggregate
experience as they age. For example, the prevalence of use by persons born
in 1974 and interviewed in 1990 indicates their experience at age 16. To the
extent that the NHSDA tends to sample the same population in successive
years, any difference in prevalence in 1991 for the 1974 birth cohort would
indicate the extent to which hallucinogen use increased (or decreased)
around age 17. Prior research suggests that the NHSDA recruitment
procedures have obtained a sufficiently similar sample over time to support
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this type of a repeated cross-section analysis (52). Johnson and Gerstein
(53,54) have used this approach to examine differences in incidence of
initiation to alcohol, cigarettes, marijuana and other drugs across birth
cohorts.

Johnson and Gerstein (54) identified that hallucinogen use was vir-
tually unheard of among persons born before 1941 and that use was much
more common during the 1960s and 1970s corresponding with the hippy
movement and a focus on psychedelic music, art and drug use. Of note, both
the NHSDA and MTF surveys documented a marked decline in past-year
hallucinogen use during the 1980s, and an upturn in the 1990s.

This study employed an age-period-cohort analysis to determine
how successive birth cohorts were more or less impacted by the more
recent hallucinogen epidemic and to elucidate its timing and dynamics.
The analysis involved visual inspection of a two-way table indicating
the prevalence of past-year hallucinogen use as a function of both the inter-
view year and respondents’ birth year. A major problem in performing
age-period-cohort analysis is random year-to-year fluctuations that are
not associated with any major trend. To minimize this problem, the analysis
was restricted to those cells in which the prevalence rate was based on a
minimum of 100 cases. In order to retain information about the smaller
subsamples of older persons, respondents born from 1940 to 1959 were
grouped into successive five-year birth cohorts and respondents born
before 1939 were grouped into a single cohort.

Many of the prevalence rates were on the order of P=15%. At this
level, the minimum subsample size of 100 guarantees a maximum
S.E. =2.2%. This unfortunately would make it difficult to detect a change
in hallucinogen use over time of only a few percentage points. To reduce the
noise in the data even further a three-way smoothing procedure was
employed. Whenever possible, each cell value representing persons born
since 1960 was averaged with the value immediately to its right and its
left (this constituted horizontal smoothing with members of a single birth
cohort across ages as measured in successive interview years); above and
below it (vertical smoothing across successive ages with respondents from a
single interview year); and above and below it along the major diagonal
(diagonal smoothing with respondents of the same age interviewed in suc-
cessive years). Each cell was smoothed in each direction in which there was a
minimum of 100 cases available to estimate the prevalence for both adjacent
cells needed to perform the calculation.
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Covariates of Hallucinogen Use (MTF)

The profound advantage of the MTF data set is its large sample of
persons approximately the same age in successive years; the survey has
recruited about 16,000 high school seniors each year. In contrast, the
NHSDA has recruited about 1000 18-year-olds in each year since 1990
and only about 250 in each of the previous years sampled. This study
employed the MTF data in two ways: to examine variation in hallucinogen
use across demographic characteristics; and to examine use of cocaine
(in any form including crack), crack, heroin and amphetamines among
past-year hallucinogen users.

The study examined variation in substance use with gender, race/
ethnicity, region, urbanicity, and average parental education. Unfortunately,
the MTF data do not include respondents’ family income or other measures
of socio-economic status other than parent’s education. These data would
have been particularly useful to confirm reports from qualitative studies that
club drug use has mostly affected wealthier populations. The public-release
data sets from the MTF identify each respondent as white, black, or other/
missing. Historically, Hispanics comprise a relatively small portion of the
sample. Because of concerns over disclosing an individual respondent’s
identity, the MTF program combines Hispanics into the other/missing
category before releasing the micro-data to the public.

The study examined the variation in past-year hallucinogen use across
the level of each of the demographic variables (bivariate analysis) and
employed logistic regression to identify the extent to which hallucinogen
use varied with each demographic variable controlling for the other
variables included (multivariate analysis). The analysis was limited to high
school seniors interviewed from 1995 to 1998, a period of pronounced
hallucinogen use. (In a calculation not included in this paper, the analysis
was performed separately for each interview year from 1991 through 1998.
The demographic variation was similar for each.) The Wald statistics from
the logistic regression analysis associated with each demographic variable
was examined to determine whether the variation was statistically significant
(55). In general, a larger Wald statistic indicates a variable that is associated
with a greater amount of explained variation. The odds ratios were calcu-
lated for each level associated with each demographic variable. These
estimated values indicated how much more (or less) frequently a person
with the attribute had reported any hallucinogen use in the past year. A
value close to 1.0 indicates an attribute for which the rate of past-year
hallucinogen use was similar to that observed for a reference category.
The base odds indicate the amount of past-year hallucinogen use among
the reference population whose characteristics match the reference category
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for each demographic variable—white, males, from a small town in the
Northeast whose parents graduated from high school.

The study decomposed time trends in past-year use of cocaine (in
any form), crack, heroin and amphetamines according to whether each
respondent had or had not used any hallucinogens in the past year. (The
MTF survey does not distinguish amphetamine use from methamphetamine
use except with regard to smoking of crystal methamphetamine, which is
commonly known as “‘ice.”’) These trends were plotted as a series of bar
charts showing the portion of past-year cocaine, crack, heroin and amphe-
tamine use accounted for by past-year hallucinogen users. In a related
analysis, the prevalence of past-year cocaine, crack, heroin and ampheta-
mines use among past-year hallucinogen users was examined to determine
if use of these substances had been growing within the subpopulation of
hallucinogen users.

RESULTS

This section first examines the time trends in hallucinogen use among
teens for evidence of a hallucinogen epidemic. Subsequently, the section
explores variation in reported hallucinogen use across demographic factors
in order to locate the possible epidemic more precisely. Lastly, the section
explores the association of hallucinogen use with use of cocaine (in any
form), crack, heroin, and amphetamines to identify the extent to which
these other drugs could be associated with the hallucinogen epidemic.

Trends in Hallucinogen Use

Hallucinogen use had been relatively more popular during the 1960s
and 1970s than in the 1980s. Figure 1 presents the variation in prevalence of
past-year hallucinogen use reported by high school seniors (MTF) and by
17-18-year-olds (an age category analogous to high school seniors) from
among the general household population (NHSDA). These national drug
use surveys documented the tail end of the previous wave in popularity of
hallucinogen use. Past-year use of any hallucinogen peaked in 1975 at 11%
(MTF) and in 1982 at 12% (NHSDA). By the mid-1980s, both surveys
recorded a drop in hallucinogen use to a stable 6%. From 1992 to 1995,
both surveys recorded a rapid increase leading to a greater than 50% escala-
tion in hallucinogen use. From 1995 to 1999, past year hallucinogen use
among teens was relatively stable at about 9-10%, almost as high as the



U.S. HALLUCINOGEN EPIDEMIC 1713

14

Percentage

o+ 77

75 77 79 81 83 85 87 89 91 93 95 97 99

—@— Any Hallucinogen, MTF H.S. seniors (N~370,000) Interview year
= @& 'Any Hallucinogen, NHSDA 17-18 year olds (N~16,000)

—&@—LSD, MTF H.S. seniors

—#——MDMA, MTF H.S. seniors

—#——— PCP, MTF H.S. seniors

-——#&-— Rohypnol, MTF H.S. seniors

Figure 1. Time trends in past year hallucinogen use in the late teens (MTF high
school seniors and NHSDA 17-18 year-olds.

previous peak levels. This pattern over time is consistent with the expansion
and plateau phases of the conceptual model for a hallucinogen epidemic.

From 1992 to 1998, the prevalence of LSD use was comparable to the
level of any hallucinogen use and followed a similar pattern of an increase
then plateau. This suggests that most of the teenage hallucinogen users
primarily consumed LSD. Figure 1 indicates a somewhat lower level of
use in the late 1990s for MDMA (about 5%) and much lower rates for
use of PCP (about 2%) and rohypnol (under 2%) among MTF high
school seniors.



1714 GOLUB ET AL.
Locating the Hallucinogen Epidemic by Time and Birth Cohort

Table 1 presents the prevalence of hallucinogen use by birth year for
NHSDA surveys from 1979 through 1997. Overall, hallucinogen use has
never been particular widespread. In 1979, only 3% of the general popula-
tion reported any hallucinogen use in the past-year. This rate declined to 2%
in the 1980s and to 1% in 1990-94.

This low overall rate is deceptive. Hallucinogen use has tended to start
in late adolescence and then decline with age. In 1979, the rate of past-year
hallucinogen use among 18—19-year-olds (1960—61 birth cohorts) was in the
low teens (12-15%). Reading across Table 1 indicates that the rate of
hallucinogen use among members of these birth cohorts declined to 4%
by the time they reached their mid twenties (measured in 1985) and
had almost completely ended by age 30 (0—1% measured in each year
since 1990).

Simultaneous with the decline in hallucinogen use by members of the
1960-61 birth cohorts, the overall rate of hallucinogen use declined from 3%
(in 1979) down to 1% by 1990 (see bottom row of Table 1). This broad-
based decline was generally reflected in the rates of hallucinogen use at each
age. The rate of hallucinogen use among 18-year-olds decreased from 12%
in 1979 down to only 5% (1990-92)—see the darkly shaded diagonal in
Table 1. This appears to have been the decline phase in the broader epidemic
of hallucinogen use based in the 1960-70s psychedelic experience.

The increase in hallucinogen use in the 1990s had its greatest influence
among persons in their late teens. The prevalence of hallucinogen use among
18-year-olds increased steadily from 5% in 1992 up to 9% in 1996. This
rapid increase is consistent with the theoretical expectations of an expansion
phase to a hallucinogen epidemic. From 1996 to 1997 (the last year of
NHSDA data), the prevalence of hallucinogen use among 18-year-olds
remained at 9%. The MTF data in Figure 1 indicates the prevalence
of hallucinogen use among teens (in this case high school seniors) remained
relatively stable (or even declined slightly) from 1996 through 1999,
consistent with the theoretical expectations of a plateau phase to a hallu-
cinogen epidemic.

Table 1 indicates that the expansion of the hallucinogen epidemic was
based almost exclusively among youths. In the 1990s, the rate of hallucino-
gen use among 30-year-olds (lightly shaded diagonal in Table 1) remained at
1% and was even still quite low among 25-year-olds (2-3%, medium-gray
shaded diagonal in Table 1). This strongly suggests that the rise in popu-
larity of hallucinogens in the 1990s was not caused by former hallucinogen
users from the 1960s and 1970s returning to their habits. It also suggests that
these youthful LSD users were not introduced to it by the older cohort of
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Table 1. Variation in Past-Year Hallucinogen Use by Age, Period and Birth
Cohort, NHSDA 1979-97 (N ~ 200,000)

Past year hallucinogen use by interview year

Birth year 79 82 85 88 90 91 92 93 94 95 96 97 Tot
< 1939 0 0 0 0 00 000 0 0 0 0
1940-44 1 0 0 0 1 0 0 01 0 0 1 0
1945-49 2 2 0 0 0 01 0 0 0 0 0 0
1950-54 2 2 2 0 0O 1 0 0 0 1 0 1 1
1955-59 10 4 4 2 1 1.0 0 1 1 1 1 1
1960 15 11 4 4 0o 1 1 1 0 0 0 1 2
1961 12 9 4 2 11 1 1 1 1 1 1 2
1962 9 7 4 2 2 21 1 1 1 1 1 2
1963 8 7 4 3 2 2 2 1 1 1 1 2 2
1964 5 9 4 4 2 2 2 2 1 1 1 2 2
1965 4 9 4 4 2 2 2 2 1 1 1 1 2
1966 2 6 4 5 23 3 2 21 1 1 2
1967 0 2 5 5 3 413 3 2 2 1 1 3
1968 1 5 8 4 4 3 3 3 2 1 1 3
1969 0 4 8 5 5 4 32 2 2 2 3
1970 0 3 8 5 5 5 4 3 3 2 2 4
1971 1 6 5.6 6 5 4 313 2 5
1972 1 4 5 6 6 6 5 4 4 2 5
1973 0 3 55 6 6 6 65 4 5
1974 2 3 415 6 77 6 6 5
1975 1 2 3 46 7 8 8 7 5
1976 1 1 2 3 517 9 9 8 5
1977 o 1 1 3 6 810 9 4
1978 o 1 2 4 7 9 10 4
1979 o 0o 1 3 6 8 [9 4
1980 o 1 2 4 6 8 4
1981 o1 2 4 6 3
1982 o 1 3 4 3
1983 o 1 3 2
1984 0o 2 1
1985 0 0
Total 3 2 2 2 1 1 1 1 1 2 2 2 1

Cell entries based on at least 100 cases which at P = 5% guarantees a maximum S.E.
of 2%.

The typical cell sample size of 600 has an S.E. of 1% (P=5%).

Values for birth cohorts since 1960 smoothed horizontally, vertically, and along
major diagonal, when possible.

Age 18 25 30.

Potential effect of the recent hallucinogen epidemic 1 2 3.
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LSD users (who were often of their parent’s age). The wide bold numbers in
the lower right region of Table 1 indicate those groups most impacted by the
rise in hallucinogen use in the 1990s and when. This area was identified by
visually searching down each diagonal to find the year in which hallucinogen
use increased for persons of a given age. In 1993, the increase centered
among persons in their teens (13, 15, 17 and 18-year-olds). Rates of hallu-
cinogen use among young adults age 19-24 started to increase from 1993 to
1996 representing two phenomena: the diffusion of use to slightly older
persons; and the aging and continuation of use among those birth cohorts
most affected by this hallucinogen epidemic.

By 1997, the hallucinogen epidemic had achieved its largest impact on
persons born since 1977 (persons who reached age 18 since 1995). Among
respondents born 1977-78, the prevalence of hallucinogen use reached a
peak of 10% at age 19. Among respondents born 1979-84, the relatively
high rates of hallucinogen use at ages 13—18 suggest that they were becoming
involved with hallucinogen use at a similar and perhaps even slightly higher
rate than previous birth cohorts.

The NHSDA data from recent years is as yet insufficient to indicate
how far into adulthood persons born since 1977 will tend to persist with
hallucinogen use. Past experience based on the limited data available from
the decline phase of the psychedelic experience (upper rows in Table 1)
suggests that hallucinogen use might begin to decline in the mid 20s.

Demographic Variation in Teenage Hallucinogen Use

Table 2 examines variation in past-year hallucinogen use among high
school seniors 1995-98 across gender, race/ethnicity, region, urbanicity and
parents’ education. The bivariate analysis of annual prevalence levels indi-
cated that hallucinogen use was relatively rare among black youths (1.5%)
when compared to whites (11%); males (12%) were nearly twice as likely to
have used hallucinogen as females (7%); rates were slightly higher in the
Northeast (12%) than elsewhere (8—10%); rates were lower among youths
from farms (5%) or other rural areas (7%) than in small towns (10%), cities
(8-10%) and suburbs (10-13%); and rates were higher among youths whose
parents were more educated (some college and beyond, 10%) than those
whose parents had only a H.S. Diploma (9%) or had not completed high
school (7%).

The multivariate analysis identified the importance of each indepen-
dent variable included, controlling for the effect of all other variables.
The Wald statistic indicates that race/ethnicity explains the most variation
in hallucinogen use followed by gender, urbanicity, region, and parents’
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Table 2. Bivariate and Logistic Regression Findings of Variation Across Selected
Demographics in Past-Year Hallucinogen Use Among High School Seniors,
MTF 1995-1998 (N~ 60,000)

Percent past-year Odds ratio

hallucinogen users® (Wald)®

Gender (400.1)™
Male 11.9 1.00¢
Female 6.9 0.55

Race/Ethnicity (510.1)"
White 11.0 1.00°
Black 1.5 0.11
Other/Missing 9.1 0.65

Region (72.4)"
Northeast 11.9 1.00°
North central 8.5 0.70
South 8.8 0.81
West 9.8 0.81

Urbanicity (248.1)""
Farm 5.0 0.47
Rural, not farm 7.1 0.72
Small town 9.5 1.00¢
Med city (pop < 50k) 10.5 1.31
Suburb med city 11.2 1.23
Lg city (100-500k) 8.8 1.18
Suburb lg city 13.1 1.41
Vlg city (>500k) 8.2 1.17
Suburb vlg city 10.5 1.11

Parents’ Education (15.7)"
No H.S. degree 7.4 0.90
H.S. degree 8.7 1.00°
Some college 9.8 1.08
College degree 9.8 0.98
Grad school 10.4 0.95
9.5 0.19

Overall Base odds

“Bivariate analyses. Typical S.E. ~0.2%.

"Multivariate logistic regression results. Differences in odds-ratios smaller than 0.10
were typically not statistically significant at the o= .01.

“Reference category.

“Statistically significant at the v =.01 level.
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education. After controlling for race/ethnicity, the variation across regions
was quite modest. Whereas in the bivariate analysis the prevalence of
hallucinogen use was slightly higher in the West than in the North
Central and South, this was not the case in the multivariate analysis. The
higher rate observed in the West could be explained by a higher prevalence
of whites. However, the higher rate observed in the Northeast was more
than could be explained by regional variation in race/ethnicity alone.
A similar phenomenon occurred with urbanicity. Youths from suburbs
reported higher rates of hallucinogen use. However, the odds-ratios in the
multivariate analysis associated with suburbs (1.11-1.41) were about the
same as for cities (1.17-1.31) suggesting that the greater prevalence of
whites in suburbs accounted for much of the variation in hallucinogen
use between suburbs and cities. However, the rates in small towns, farms
and other rural areas were still lower. The variation with parents’ education
also virtually disappeared (odds ratios varied from .90 to 1.08) after
controlling for other demographic variables.

Thus, most of the apparent variation in hallucinogen use across
region, urbanicity and parents’ education was spurious. It could be attrib-
uted to another variable, in this case race/ethnicity, as identified in a multi-
variate analysis. This spurious association serves as a powerful reminder of a
central limitation to this analysis: the MTF and NHSDA datasets provide
only a few basic demographic variables. It seems implausible that being
white leads to hallucinogen use or that being black insulates one from it.
Rather, there are numerous differences in the lived experience of blacks and
whites in the United States that could account for the disparity including:
differences in income, socio-economic status, discrimination, cultural heri-
tage, access to different drug markets, and simple peer-group homophily. In
this regard, the wide disparity in hallucinogen use between blacks and whites
serves as an indicator that race/ethnicity is still an important factor in
determining affiliation with groups emphasizing specific drugs.

Cocaine, Crack, Heroin, Amphetamines and
the Hallucinogen Epidemic

From 1992 to 1998, the rate of past-year use among high school
seniors increased for various drugs other than hallucinogens: cocaine
(from 3% to 6%), crack (1.5% to 2.5%), heroin (0.6% to 1.0%), and
amphetamines (7% to 10%). Figure 2 indicates that the increase in past-
year use of each of these drugs was predominately among individuals who
had also used hallucinogens. Among high school seniors who had used
cocaine in 1992, many had not used hallucinogens (1.3% of the sample,
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Figure 2. Association over time between past-year cocaine, crack, heroin and
amphetamine use with hallucinogen use among high school seniors, MTF
1976-1998 (N ~370,000).

41% of those who had used cocaine). By 1998, the prevalence of cocaine
users who had not used hallucinogens had increased modestly to 1.8%. In
contrast, the percentage that had used hallucinogens and cocaine more than
doubled from 1.9% to 3.9%, an increase of two full percentage points.
Thus, roughly four-fifths (2% out of 2.5%) of the increase in cocaine use
from 1992 to 1998 among high school seniors was among individuals who
were also hallucinogen users. Similarly, hallucinogen use was associated
with about 80% of the increase in use of crack, perhaps all of the increase
in use of heroin, and 70% of the increase in use of amphetamines.

Figure 3 examines the trends over time in use of other drugs among
past-year hallucinogen users. Past-year use of amphetamines (40%) and
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Figure 3. Time trends in cocaine, crack, heroin and amphetamines use among past-
year users of hallucinogen, MTF high school seniors 1991-98 (N = 125,000).

cocaine (29%) were common among past-year hallucinogen users back in
1993. Past-year use of crack (13%) and heroin (5%) were less common
among hallucinogen users. By 1998, use of each (amphetamines 46%,
cocaine 43%, crack 18%, and heroin 9%) among past-year hallucinogen
users had risen somewhat. However, the amount of the increase and its
steady as opposed to pronounced growth suggest that an epidemic of
these drugs was not commencing; rather, it appears that use of ampheta-
mines, cocaine, crack and heroin had been associated with a similar propor-
tion of hallucinogen users throughout the entire course of the hallucinogen
epidemic.

These finding are consistent with the possibility that the increases
observed during the 1990s in use of cocaine, crack, heroin and ampheta-
mines among youths was primarily a result of the type of poly-drug use
associated with club drug venues. However, the MTF survey, unfortunately,
does not yet inquire about whether the respondent had attended a club or
rave, whether such drugs were consumed at such a location, and where they
had initiated the use of each drug.
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DISCUSSION

This secondary analysis of the NHSDA and MTF survey data strongly
suggests that there has been a hallucinogen use “‘epidemic” among a limited
subpopulation and that by 1996 it was no longer incipient; it had plateaued.
Self-reported hallucinogen use increased greatly among U.S. (predominately
white) youths age 14-24 from 1992 to 1996. From 1996 to 1999, hallucino-
gen use was relatively stable.

There have also been more modest increases in cocaine, crack, heroin
and amphetamine use among youths. Interestingly, most of the increase in
use of cocaine, crack, heroin and amphetamines was among persons who
also reported use of hallucinogens. Thus, the increase in all of these drugs
may be associated with increased polydrug use (such as occurs at club drug
venues) and not constitute separate “‘epidemics’”. Additionally, the annual
prevalence of cocaine, crack, heroin and amphetamines use among youthful
hallucinogen users has remained relatively constant in the 1990s suggesting
that these drugs are part of the preferred substances of some polydrug users
but that their relative popularity has not been increasing. Thus, concern that
polydrug use may bring renewed emphasis on use of cocaine, crack and
heroin appears unwarranted at this time.

MTF and NHSDA respondents are not asked where they take drugs.
Consequently, it is not possible to determine whether the observed halluci-
nogen epidemic resulted from increasing popularity in club drug venues.
Moreover, there are several features of the increased hallucinogen use in
the U.S. that differ substantially from expectations based on qualitative
descriptions of raves: the increase has been centered among teens as opposed
to those in their twenties and thirties; and LSD as opposed to MDMA has
been the most widely used hallucinogen. These differences suggests that if
the recent upsurge in hallucinogen use resulted from expanding popularity
of club drugs venues, then these social contexts in the U.S. may differ from
those in Europe and elsewhere.

Because of these discrepancies, it is essential to hold in abeyance any
judgment that the U.S. growth in hallucinogen use is centered around raves
and clubs pending further information. In rushing to judgment, one might
falsely conclude that addressing the existence of raves and their attendant
substance use might have an impact on the increase in hallucinogen use,
along with its personal and social consequences (the prevalence of which still
need to be documented). It is not yet known whether youths coming of age
have been starting their polydrug use at raves, nor whether this serves as the
primary locus for their polydrug use. Quite possibly these individuals are
starting experimentation with various drugs including hallucinogens in small
groups and may be basing their use around house parties. A substantial
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proportion of them may have developed their own personal drug use pat-
terns whose continuation is no longer dependent on attendance at any
particular social venue such as raves and dance clubs.

Cultures, particularly drug subcultures, undergo continuous evolution.
It is not simply the case that the prevalence in use of various substances shift
over time. The venue, symbolic meanings, conduct norms, and behavioral
patterns shift too. Consequently, the instruments used to monitor substance
use as well as the analytic techniques used to interpret these trends need to
be continually sensitive to paradigm shifts. This analysis brought new light
to quantitative data regarding use of “‘club drugs” through qualitative
insights into this new context. It has also crystallized essential questions
to be addressed through further quantitative and qualitative research.

It is interesting to note that the possible club drugs use “epidemic” and
the marijuana/blunts use “‘epidemics” (3,24) both started in the 1990s and
were both centered among youths. However, there are important cultural
differences. The quintessential blunt smoking ritual involves inner-city
youths pooling their resources in order to share a couple of hlunts (cigars
in which the tobacco has been replaced with marijuana) and 40-ounce bot-
tles of malt liquor while listening to rap music. The dictum “puff, puff, pass”
captures the sense of a relaxed communal experience. National statistics
strongly suggest that this marijuana/blunts subculture (at least a strong
interest in marijuana) has diffused well beyond the inner city. In contrast,
the quintessential club drugs use experience, the rave, offers intensive all-
night dancing to a wealthier, predominately white population. These two
subcultures appear to have emerged simultaneously, although the extent of
overlap is not yet clear. This hypothesis cannot be confirmed with existing
data sets that do not (as yet) track the diffusion of various venues, symbolic
meanings, and musical preferences, as well as the diversity of short- and
longer-term consequences for those who become involved in them. That
would appear to be a worthy venture for further qualitative research, quan-
titative research and integration of the two. The result should help lead to
more informed, targeted, effective and cost-effective public policy.
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RESUMEN

Les données des sondages de NHSDA et de MTF indiquent une crois-
sance de type épidémique de la consommation d’hallucinogénes de 1992 a
1996 et une augmentation associée de I'utilisation de cocaine, crack, heroine
et amphétamines. Ces tendances peuvent €tre la conséquence d’une prolif-
ération des raves et des boites de nuit aux Etats-Unis de fagon similaire a ce
qui s’est produit en Europe et ailleurs. Cependant, contrairement aux faits
concernant I’Europe, I’épidémie américaine concerne majoritairement des
adolescents alors qu’en Europe il s’agit de jeunes adultes d’environ vingt
ans qui consomment essentiellement du LSD plutot que des MDMA. Cette
analyse fait apparaitre le besoin d’une recherche plus approfondie des cir-
constances, raisons et conséquences de ces nouvelles pratiques populaires
américaines d’utilisation de drogues.

RESUME

Hay quienes sugieren que la proliferacion de discotecas y “‘raves’ en
los Estados Unidos estan conduciendo a una epidemia en el uso de “drogas
de club”, particularmente alucinogenos, tal y como ha ocurrido en Europa y
otros lugares. Los datos de las encuestas NHSDA y MTF indican un cre-
cimiento inusitado en el uso de alucinogenos desde 1992 a 1996, asi como un
aumento en el consumo de cocaina, crack, heroina, y anfetaminas. Sin
embargo, ésta epidemia en los Estados Unidos esta afectando fundamental-
mente a adolescentes menores de veinte afios, en lugar de jovenes de mas de
veinte, y, por otra parte, envuelve el uso de LSD en lugar de MDMA.
Nuestros analisis subrayan la necesidad de mas estudios sobre el contexto,
relevancia, y consecuencias de astas crecientemente populares practicas
americanas de consumo de drogas.
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