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Abstract
Raves are all-night dance parties attended by large numbers of youth, sometimes in
excess of 20 000. The rave scene, which is international in scope, is distinguished
by clandestine venues, hypnotic electronic music and the liberal use of drugs such
as ecstasy (3,4-methylenedioxymethamphetamine), GHB (gamma-hydroxybutyrate) and ketamine. Several rave-related deaths in Canada in 1999 alerted health
authorities, parents and police to the health risks of rave attendance. Family physicians, emergency physicians and pediatricians should have some understanding of
raves, the drugs and the health risks so they can effectively counsel and treat patients. The rave culture in Canada and the drugs commonly used at raves are reviewed, and strategies and initiatives for harm reduction are discussed.
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n January 2000, Ontario’s Deputy Chief Coroner, Dr. Bonita Porter, announced an inquest into the death of Allan Ho, a 21-year-old man who collapsed at a rave party and later died at Humber River Regional Hospital Emergency Department on Oct. 10, 1999.1 Several other rave-related deaths in Ontario
and Nova Scotia in the fall of 1999,2 raised the possibility of raves as public health
hazards; although alarmed parents and politicians called for a crackdown on raves
and threatened prohibition, the rave community protested the media exaggeration
and requested a balanced perspective and response. Family physicians, pediatricians
and emergency physicians should have some and understanding of the rave culture,
the drugs often used at raves and the associated health risks so they can communicate knowledgeably with patients, recognize potential drug use and provide advice
about harm reduction.
Raves are all night dance parties sometimes attended by as many as 20 000
youths who dance vigorously and continuously to repetitive electronic music played
by celebrated disc jockeys (DJs). Raves first appeared in Britain and the United
States in the mid-1980s and have since spread to other countries including Australia, India, Belgium, Egypt and Canada. “Ravers” have been described as a shadowy subculture of youth who, in reaction to the materialism of the “me” generation,3 have embraced a party etiquette of peace, love, unity and respect, which is
captured in the rave logo “PLUR.”4 Embodying a musical blend of psychedelic hippiedom and pneumatic punk, raves centre around mobile sound systems, hypnotic
rhythms, clandestine venues and the liberal use of drugs such as 3,4-methylenedioxymethamphetamine (MDMA; “ecstasy”) and gamma-hydroxybutyrate (GHB).
Ravers seek sensory amplification and euphoric transcendence through a combination of marathon trance dancing, drug use and music.
There is not much published in the medical literature on the subject of raves. A
PubMed search using “rave” or “raves” as keywords produced only 17 English articles on rave dances since 1995; these included 6 descriptive epidemiology studies
mostly from the United Kingdom, Canada and Australia,5–10 7 case reports on the
medical complications of rave-related drug use,11–17 2 educational articles on the
pharmacology of ecstasy18,19 and 1 review of raves with a focus on ecstasy.20 There
were no articles on “raves” and “harm reduction.” In contrast, a PubMed search
combining the keywords “ecstasy” and “drug use” produced 247 articles published
in the last 5 years. Whereas there is an abundance of articles on the pharmacology
of ecstasy and the complications associated with its use, there is a paucity of literature on the public and preventive health aspects of rave attendance.
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Fig. 1: Baseball caps, knapsacks, beads and infant toys are typical rave paraphernalia.

Drawing from the fields of sociology4 and pop culture,3
information from drug-prevention workers,21,22 Web sites
pertaining to drug use and raves,23–27 as well as on recent
medical literature, an overview of the rave culture, the illicit
drugs available at raves and harm reduction issues and initiatives is presented. Information on the acute management
of specific poisonings is mentioned only briefly; more comprehensive protocols are available in a recent review article28 and from poison control centres. Contact information
for Canadian poison control centres is listed in the lilac section of the most recent edition of the Compendium of Pharmaceuticals and Specialties.29

The rave culture
The rave scene, which has been active in Canada since
the late 1980s, has spawned a flourishing industry of promoters, performing DJs, fashion designers and graphic
artists; 4 key components distinguish the rave scene: the
music, the venue, the people and the drugs.
The underground or noncommercial music featured at
raves is distinct from the music played at conventional
nightclubs. Most of the genres of rave music are produced
by computers and include little or no vocals. Artists and independent record companies press small quantities of
“white labels” (i.e., 12-inch singles with no packaging) and
distribute them directly to DJs. Radio and multinational
record companies are bypassed. Types of rave music include “house,” “acid house,” “hardcore,” “ambient,” “faster
moving hardcore” or “happy hardcore,” “jungle” or
“drum&bass,” and “techno” or “trance”. As an example,
the “techno” sound has been described as “repetitive, remorselessly loud and fast, surging past the listener in mindnumbing waves.”3 The DJs, often regarded as performing
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artists in much the same way as those who create the music,
can be the main draw for raver attendance.
Because alcohol is often not available at raves there is usually no age restriction on admission. Raves typically last all
night and are held at different venues each time. Originally,
raves were held at clandestine locations such as farmers’
fields, with news of the location released just hours before
the event in an attempt to deter police surveillance. More often now raves are held in legal spaces such as concert halls,
underground parking lots and warehouses. Given the high
and unpredictable number of attendees, concerns have arisen
about sanitary conditions at these events — in some instances, portable toilets have been brought in. The heat and
humidity generated at large raves has led to the insistence
that running water be available at the parties as well.
It is estimated that most rave attendees are between 15
and 25 years of age 4 and are from middle-class backgrounds. Raving is an expensive leisure activity; the cost of
admission ranges from $10 to $50, and the cost of the
drugs ranges from $10 to $40 per night. The requisite
clothing (Fig. 1) could include baseball hats, T-shirts emblazoned with logos, baggy pants, running shoes, knapsacks, barrettes, infant toys, plastic chains and infant
soothers. As the clothing suggests ravers pride themselves
on their lack of pretension and their open acceptance of
themselves and their community. From their viewpoint the
androgynous dress diminishes distinctions based on physical attractiveness and sexual orientation. Many ravers perceive the events to be safe havens for outcasts, “nerds” and
“computer geeks,”4 who are attracted by the use of computers to produce the music and the Internet to promote the
scene.27,30

The drugs
Not all ravers use drugs; however, many illicit drugs are
available at raves and are used liberally to enhance the
“vibe” (Table 1). Conspicuously absent from the list is alcohol; undoubtedly, a minority of rave attendees consume alcohol at raves, but most ravers agree that alcohol does not
belong in the rave scene32 because it is believed to incite aggression and violence. Although ecstasy is the most notorious rave drug, cannabis appears to be the most popular
drug among ravers.4 Most physicians are probably already
familiar with the pharmacological profiles and medical
management of cannabis, cocaine, D-lysergic acid diethylamide (LSD), phencyclidine (PCP) and crystal methamphetamine (speed) ingestion, which are well documented in
standard texts.31,33 The popularity of crystal methamphetamine has risen recently, 34,35 as has the use of gammahydroxybutyrate and ketamine, relative newcomers to the
illicit drug rave scene, has also increased.
Gamma-hydroxybutyrate is a naturally occurring
metabolite of the inhibitory neurotransmitter gammaaminobutyric acid and is thought to function as a neurotransmitter or neuromodulator itself.36 It produces a bipha-

Anesthetic

Mild hallucinogen, relaxant
Stimulant

Angel dust,
Peace

Speed, Crystal,
Crys, Jib, Meth

G, Liquid

Pot, Weed,
Grass, Herb

Coke, Dust,
Blow, Snow,
Flake

Phencyclidine (PCP)

Crystal
methamphetamine

Gammahydroxybutyrate
(GHB)
Cannabis
Oil–resin = hashish
Oil–herb = marijuana
Cocaine
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Note: 5-HT = serotonin. NMDA = N-methly-D-aspartate.
*Street names provided by TRIP.
31
Primary source: Tintinalli et al.

Amphetamine

Anesthetic

Anesthetic

Kit-kat,
Special K

Ketamine

Inhibits uptake of
catecholamines

Binds to cannaboid
receptor

Enhances release
and blocks uptake
of catecholamines
Biphasic dopamine
response

Glutamate agonist
at NMDA receptor

NMDA receptor
antagonist

5-HT2 receptor
agonist

Hallucinogen

Acid, Hits,
Blotters

Lysergic acid
diethlamide (LSD)

Class
Hallucinogenic 5-HT release
amphetamine

Street names*

3,4-Methylenedioxy- E, X, XTC,
methamphetamine
Love, Adam
(MDMA, ecstasy)

Drug

Mechanism

Clinical features

Powder, usually in tablets Heightened perception and sensual
or capsules
awareness, mydriasis, sympathomimetic, bruxism, jaw tension,
ataxia
Paper microdots or liquid Mydriasis, sympathomimetic,
nausea, muscle tension, visual
hallucinations, agitation
White crystals or powder Nystagmus, increased tone,
purposeful movements, amnesia,
taken orally, snorted or
hallucinations, sympathomimetic,
injected
Mimics ecstasy tablets
White crystals or powder Miosis, nystagmus, hypertension,
taken orally, snorted or
sympathomimetic, cholinergic
injected
symptoms
Powder taken orally,
Tachycardia, tachypnea,
smoked or inhaled
hypertension, hyperthermia,
mydriasis, diaphoresis
Powder mixed in a liquid, Agitation, nystagmus, ataxia
usually sold in viles and
sedation, amnesia, hypotonia,
taken orally
vomiting, muscle spasms
Smoked or eaten
Mild hallucinations, paranoia,
appetite stimulant, tachycardia,
conjunctival injection
Sniffed, smoked or
Tachycardia, hypertension, pyrexia,
injected
mydriasis, ataxia, diaphoresis,
agitation, delusions, rapid euphoria,

Form

Hyperthermia, hallucinations,
seizures, death

Coma, seizures, hyperthermia,
rhabdomyolysis, hypoglycemia,
hypertension
Dysrhythmias, seizures, hypertension, hyperthermia, encephalopathy
Seizures, apnea, sudden reversible
coma with abrupt awakening and
violence, bradycardia
Rare

Dysrhythmias, hyperthermia,
rhabdomyolysis, disseminated
intravascular coagulation (DIC),
hyponatremia, seizures, death
Persistent psychosis, hallucinations, persisting perception
disorder, “flashbacks”
Loss of consciousness, respiratory
depression, catatonia, highly
addictive

Toxicities

sic dopamine response and triggers
the release of an opiate-like substance.
Within the central nervous system
gamma-hydroxybutyrate mediates
sleep cycles, temperature regulation,
cerebral glucose metabolism and
blood flow, memory and emotional
control; it is normally present in human serum and readily crosses the
blood–brain barrier. Gamma-hydroxybutyrate is used clinically in some
countries in resuscitations, anesthesia
and in the treatment of addictions and
narcolepsy.36,37 It is rapidly absorbed
after ingestion (elimination half-life is
27 minutes), and the primary route of
elimination is expired breath.
The illicit use of gamma-hydroxybutyrate, or “liquid ecstasy,” has
grown in North America where it is
distributed to ravers and to body
builders for purported euphoric and
“fat-burning” metabolic effects. 36
Colourless and odourless, gammahydroxybutyrate has also been cited as
one of the several “date rape” drugs.
Adverse effects have have been reported after it has been surreptitiously
slipped into drinks at nightclubs and
after it has been used intentionally for
the euphoric effects. 37 Ingestion of
gamma-hydroxybutyrate causes behavioural changes, such as increased
aggression and impaired judgement, as
well as a spectrum of neurological effects ranging from mild (e.g., nystagmus, ataxia) to severe (e.g., frank apnea interspersed with periods of
violent combativeness). Within the
past 5 years poison control centres in
North America have reported increased numbers of gamma-hydroxybutyrate overdose cases, mostly resulting in coma and respiratory
depression, which may be potentiated
by the concomitant ingestion of alcohol. 28,37 There is no antidote for
gamma-hydroxybutyrate overdose;
treatment is restricted to nonspecific
supportive care including ventilatory
support if necessary and atropine for
persistent bradycardia.36,37
Ketamine is a rapid-acting intravenous or intramuscular anesthetic
that delivers a unique combination of
hypnotic, analgesic and amnesic ef-

Table 1: Characteristics of drugs associated with raves
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fects with minimal respiratory depression.38 It produces a [MDMA]) was patented in 1914 as an appetite suppressant
“dissociative” state32 characterized by profound analgesia but was never produced commercially.18 It resurfaced as an
and amnesia without necessarily producing loss of con- adjunct to psychotherapy in the late 1970s and since the
sciousness. First introduced clinically more than 30 years mid-1980s has become popular at raves. MDMA shares
ago, its role soon diminished because of significant psy- properties with both amphetamine and hallucinogenic
chomimetic side effects during recovery, experienced more drugs;20 its effects on mood are mediated primarily by activoften by adults than children.32 It is still used clinically for ity on dopaminergic and serotonergic pathways.43 MDMA
certain indications such as
targets the serotonin
the intramuscular sedation
transporter, stimulating
of children for short proserotonin (5-hydroxytrytBox 1: Treatment for toxic ingestion of “ecstasy”
cedures. Clinical interest
amine [5-HT]) efflux
(3,4-methylenedioxymethamphetamine [MDMA])
has been rekindled with
and inhibiting 5-HT
new insights into its isouptake. 44,45 In rodents
• ABCs: airway–breathing–circulation
MDMA administration
mers, mechanism of action
• Monitor temperature and treat hyperthermia with cooling
results in a neurodegenerand profound analgesic
blanket, intravenous fluids
ation of 5-HT terminals
properties. 38 Ketamine’s
• Oral charcoal and sorbitol if ingestion occurred within
and a long-term neuroneuropharmacology is
30–60 minutes
toxic
decrease
in
complex. Although keta• Serum chemistries, liver function, complete blood count,
5-HT in several brain
mine interacts with multicreatinine kinase, arterial blood gases
ple binding sites including
regions,18 raising the pos• Foley catheter to prevent urinary retention
N-methly-D-aspartate
sibility that the use of ec• Treat hypertension, tachycardia, hypotension and metabolic
stasy may cause long(NMDA) and non-NMDA
acidosis if present
glutamate receptors, nicoterm neurotoxicity in
• ICU admission with close monitoring of blood chemistries,
tinic and muscarinic chohumans.
hepatic transaminase level and urine output
Users report enhanced
linergic receptors, and
Source: Adapted from Rochester and Kirchner.
monoaminergic and opioid
sensations and feelings of
empathy and well being.
receptors 38 most of the
Common short-term adanalgesic, amnesic and psychomotor effects are associated with NMDA receptor an- verse effects include sweating, tachycardia, fatigue and
muscle spasms including jaw clenching.43 By 1997 there
tagonism.
Usually obtained through diversion from legitimate were 53 reports in the UK of ecstasy producing severe
sources such as veterinary clinics, ketamine first entered the acute toxicity resulting in death 20. The most common
rave scene in the early 1990s.39 Its use has been growing mechanism appears to be fatal hyperthermia, complicated
by disseminated intravascular coboth the United Kingdom and
North America, but reports of
agulation (DIC), rhabdomyolysis, renal failure, cardiac arrhythketamine-associated deaths are
Box 2: Harm-reduction strategies for raves
rare. 40 Literature on the acute
mias and seizures. 18,20,43 High
•
Replenish
fluids
and
sodium
(500
mL/hr
if
management of ketamine overenvironmental and core-body
dancing, 250 mL/hr if inactive)
dose is sparse. The recognized
temperatures and muscular exer•
Take breaks from dancing
adverse events associated with
tion from marathon dancing
•
Know the risks of adulterated drugs and the
ketamine ingestion (i.e., oxygen
may lower the threshold for seriinaccuracies of logos
desaturation, apnea, stridor,
ous MDMA-associated adverse
•
Know the signs and symptoms of toxicity
laryngospasm, emesis and aspiraeffects. Management of toxic intion) suggest that protecting the
gestion of MDMA is largely sup•
Avoid alcohol
airway should be the first priority
portive (Box 1). 46 Treatments
•
Ensure medical centre and team is on-site
41
in an emergency. Accidents apthat may decrease mortality in•
Don’t attend a rave alone; contract with a
pear to pose a greater risk than
clude active cooling measures
friend to look out for each other
toxicity for ketamine users be(e.g., cool intravenous fluids)28
cause of the intensity of the disand possibly the use of the mussociative state and loss of physicle relaxant dantrolene and antical control. In addition, according to reports of recent convulsant and sedative medications, particularly benzodipolice seizures of “designer” drugs, ketamine is being delib- azepines.18 The extent to which dantrolene is of value is
erately packaged in tablet form with logos that make it look questioned, however; it too has dose-dependent adverse eflike ‘ecstasy.” Thus, users run the risk of unwittingly in- fects such as hepatitis.28 The use of neuroleptics requires
gesting ketamine thinking it is ecstasy.42
care because of the theoretical risk of producing the neuEcstasy (3,4-methylenedioxymethamphetamine roleptic malignant syndrome.18
46
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include the practice of “preloading;”26 concomitant ingestion of ecstasy with fluoxetine HCl (Prozac), 5-hydroxytryptophan, vitamin C or L-tyrosine in a bid to reduce neurotoxicity; and the concomitant ingestion of ecstasy and
sildenafil citrate (Viagra) for enhanced “sextasy” effects.28

Andrew McCracken

Harm reduction versus prohibition

Fig. 2: Volunteers with the Ottawa Association for Teaching
Safety attend raves to deliver harm-reduction messages.

Complications following ecstasy ingestion are unpredictable and do not appear to be dose dependent.43 Most
people who use ecstasy experience no complications; however, uncertainty about the purity of the substance, possible contaminants and concomitant ingestion make it
difficult to determine toxicity and predict medical consequences. The epidemiology is complicated by the fact that
it is not compulsory to report overdoses or to test for the
ingestion of illicit substances. In addition, self-reports are
often not reliable because of the number of adulterates
available; many of the pills sold at raves have logos on
them for identification purposes, but tablets with the same
logo stamp may not contain the same ingredients. An examination of tablets sold as ecstasy in Europe between
1995–1997 revealed that of 69 tablets with an identifying
logo, 30 contained MDMA, with doses ranging from 2 mg
to 149 mg; another 8 contained a mixture of substances including amphetamines, ephedrine, caffeine and aspirin.
Overall, approximately 10% of drugs sold as ecstasy contain no active ingredient.43 A more recent study conducted
in the UK reported that concentrations of MDMA varied
70-fold between tablets.47 The ingestion of ecstasy, as with
most illicit drugs, essentially reduces to a game of Russian
roulette because the contents of the tablets are unknown
and unregulated and the dealers and suppliers are concealed and unaccountable.
In a bid to reduce harm the rave community has established organizations to educate ravers about pills and introduced ecstasy-testing kits and laboratory pill analysis programs.26 The plethora of anecdotal information on the
Internet, however, no matter how well intentioned, can
prompt the naïve user toward “irrational” rational drug use
based on partial information and misinformation. Examples

Great Britain responded to the health risks posed by
raves by attempting to prohibit them. Rave organizers
faced fines of up to 20 000 pounds and 6 months in prison,
and police were allowed to remove vehicles and sound
equipment from any rave event. These measures seemed to
fail because the parties simply moved into legitimate clubs,
and this increased the risks involved with mixing drugs and
alcohol. A recent UK survey of 16- to 29-year-olds showed
that 9% of respondents had used ecstasy; this rose to 91%
among members of the dance-club scene.43
An alternative is to encourage harm reduction by ensuring that buildings meet safety and health standards, adequate security is provided to accommodate the large number of attendees and education about health effects (Box 2)
is available from trained volunteers (Fig. 2) and from pamphlets and information cards (see Fig. 3). Such initiatives
have been adopted by the rave community21,26 and municipal27 and public health authorities22 and are being consid-

Fig. 3: Front (above) and back (below) of overdose alert card
handed out at raves by TRIP (Toronto Raver Info Project) volunteers. Provided by the Toronto Public Health Department.
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ered by some provincial regulatory authorities.1 The inquest into Mr Ho’s tragic death is investigating the circumstances surrounding his death as well as some of the
broader issues and concerns associated with rave parties.
Issues the inquest may explore include the promotion of
raves, licensing requirements, security measures, emergency resources and sanitation.1 It is not clear if the more
controversial and challenging issues such as the vetting of
reliable drug information on the Internet or the provision
of on-site drug testing will be addressed.
A recent study suggests the average raver’s “shelf life” is
only about 2 years4 — the time it might take to earn a graduated driving license or to realize, perhaps, that ecstasy is
not empathy. For most youths rave attendance may simply
be the collective rite of passage of a generation spurning individualism and materialism in pursuit of empathy and
euphoria. During this passage physicians may need to offer
the support and advice necessary to reduce the potential of
harm. In the end we may not be able to deter Icarus from
flying to the sun but might convince him to take frequent
rests and replenish his fluids during the flight.
Competing interests: None declared.
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