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Foreword

In more and more countries around the world, amphetamine type stimulants and
methamphetamine in particular are the focus of mounting concern. More people appear to be
using methamphetamine and there are fears that this could contribute to increased
transmission of HIV.

Answers are needed to critical questions: People who inject drugs are exposed to the risk of
HIV infection – but does the injection of methamphetamine put them at an even greater risk?
Is the risk of sexual transmission greater for those using methamphetamine? What steps can
be taken to curtail use and reduce harms?

This paper represents an important first step in examining methamphetamine on a global
level. The relationship between HIV and methamphetamine use is explored within the
context of global diversity. While summarising the evidence currently available the authors
make clear that much of the picture remains incomplete. Further investigation is urgently
required before we can fully understand the extent of methamphetamine use in most
countries and the nature and magnitude of related harms.

As director of the Secretariat of the Reference Group to the United Nations on HIV and
Injecting Drug Use, it is my pleasure to present this report which is the first in a series of
thematic papers produced on behalf of the Reference Group in 2007. The thematic paper
series addresses issues of current concern relating to injecting drug use and HIV and
supplements the two annual reports of the Reference Group which describe the global
epidemiology of injecting drug use and HIV prevention and care services.

Professor Richard P. Mattick
Director
Secretariat of the Reference Group to the United Nations on HIV and Injecting Drug Use
National Drug and Alcohol Research Centre
University of New South Wales
Australia
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Background to this report

At the request of Member States and on behalf of all UNAIDS cosponsors, the

United

Nations Office on Drugs and Crime convened a meeting of international experts in Vienna, 910 March 2006, on “Methamphetamine use: health consequences, particularly HIV/AIDS,
and treatment”.

There was consensus among the experts attending this meeting that currently “there are
insufficient data to support a conclusion that there is a specific link between
methamphetamine use and increased HIV risk compared to other drug users, except in very
specific geographical locations and specific groups".

In response, the Steering Committee of the Reference Group to the United Nations on HIV
and Injecting Drug Use agreed to examine further the links between methamphetamine
injection and HIV. This report is a product of this research.
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Abbreviations

ART

antiretroviral treatment

ARV

antiretroviral

ATS

amphetamine type stimulants

BBVI

blood borne viral infections

GLBT
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Joint United Nations Programme on HIV/AIDS

UN

United Nations

UNODC

United Nations Office on Drugs and Crime

UNSW

University of New South Wales

WHO

World Health Organization

xvii

xviii

Executive summary

Amphetamine type stimulants (ATS) have recently become the focus of increasing attention
worldwide because of a substantial increase in the production of these drugs over the past
decade, and increasing consumption and harm related to their use. Many more people are
estimated to use ATS than opioids or cocaine but there are far fewer people using ATS than
cannabis. There has been understandable concern about associations between ATS use and
human immunodeficiency virus (HIV) risk much of which, particularly in North America, has
focused on risky sexual behaviour.

The term “amphetamine type stimulants” refers to a range of drugs related to amphetamine
which share stimulant properties that increase the activity of the central nervous system and
produce effects similar to adrenalin. Methamphetamine and amphetamine are now the major
ATS available worldwide. In this report, we use the term “meth/amphetamine” as a general
term, given the varying forms of the drug often used, the fact that most users are not aware of
the difference, and the general applicability of research findings to both. Meth/amphetamine
is most commonly taken orally, intranasally, the vapours inhaled (smoking) or by injection.

The present paper summarises the existing peer reviewed and “grey” literature on the
epidemiology of use and injection, and the prevalence of HIV and Hepatitis C Virus (HCV)
among meth/amphetamine users. We also summarise evidence on the extent and nature of
the risks and consequences of meth/amphetamine use

A meth/amphetamine dependence syndrome is well described. Dependence has been
associated with mental health, physical, occupational, relationship, financial and legal
problems. It is likely that most of the harm related to meth/amphetamine use occurs among
those who have developed dependent use of the drug.

Epidemiology of use and associations with HIV
Meth/amphetamine use appears to be increasing in many parts of the world, but many
countries have scant or no data on the prevalence, routes and forms of meth/amphetamine
use. On the basis of the evidence reviewed in this report, problematic meth/amphetamine use
appears more prevalent in East and South East Asia, North America, South Africa, New
xix

Zealand, Australia and a number of European countries; use of meth/amphetamine appears to
be currently less common in Central and South Asia, Latin America and the Caribbean, the
Pacific, North Africa, some countries in Sub-Saharan Africa and the Middle East.

The prevalence of HIV and HCV among meth/amphetamine injecting drug users (IDUs) is
poorly documented in almost every country, with data on meth/amphetamine injecting risk
generally scant. Meth/amphetamine injectors and users are often younger than opioid users,
so different strategies for targeting this group may be required. Some studies have suggested
an increased likelihood of injecting risk and HIV seroconversion among meth/amphetamine
injectors compared to injectors of other substances, others have not. More comprehensive
data and research on this issue are needed.

Perhaps not surprisingly, given their younger age and the context of meth/amphetamine use
for some users, high risk sexual behaviours have been documented as more common among
this group. This provides an additional avenue through which HIV and other sexually
transmitted infections (STIs) may be transmitted, and may be important where HIV
transmission is occurring primarily through sexual contact and particularly among men who
have sex with men (MSM). Research findings on the association between sexual risk and
meth/amphetamine use are mixed, suggesting this is a complex issue that requires further
investigation.

Other harms associated with meth/amphetamine use
A range of adverse consequences have been associated with meth/amphetamine use in
addition to associations with HIV and STI infection. Among the acute physical effects are
sweating, heart palpitations, headaches, tremors, and increases in body temperature1 2.
Adverse psychological side effects include restlessness, anxiety, dizziness, irritation,
confusion and aggression. Cardiovascular toxicity and cerebrovascular toxicity can also
occur.

Those who use the drug heavily over a period of time face the attendant risks of developing
dependent use. There are also risks of meth/amphetamine induced psychosis, associations
with violence and aggressive behaviour.

xx

Problematic use tends to be concentrated within high risk groups in many countries;
population prevalence estimates of past year use, derived from household survey
methodologies, are therefore of limited usefulness for providing information about the extent
to which meth/amphetamine use is causing harm in a given country.

Better monitoring of use, risks and harm among known at-risk populations is required. Most
of what little we currently know about the associations between meth/amphetamine use and
harm is dominated by research from higher income countries; how applicable this knowledge
is to low and middle income countries is uncertain. Future work must address this gap, and
we list some of the possible research areas later.

The importance of form and route of administration
Available data strongly suggest that both route of administration and form of
meth/amphetamine are important factors affecting the nature and extent of associated harms.
Given the limited data available, however, it is difficult to tease apart the relative contribution
of these two factors and further work is needed. Other factors (such as dose) may also be
important.

Although the focus of this report is on the injection of meth/amphetamine, ‘smoking’ is an
important route of administration in countries where crystal methamphetamine is known to
be available and is likely to be a problem (for example in Thailand, Australia and the United
States). There is evidence that “smoking” crystal methamphetamine also carries particular
risks and that there is an association between ‘smoking’ or ‘injecting’ crystal
methamphetamine and elevated risk of dependence.

Although it is unclear to what extent crystal methamphetamine users who are ‘smoking’ the
drug will make the transition to injecting, this transition may be more likely in countries
where there is already an established population of injecting drug users (IDUs), and where
access to smoking equipment is banned. It would be prudent to focus attention on countries
where smoking methamphetamine is common, where dependent use has emerged, and
where injecting of other drugs is becoming more prevalent (for example in South East Asia).
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Possible responses
Supply reduction
Precursor control
In many, if not most, countries the first response to increased availability of
meth/amphetamine by governments seems to be consideration of changes in the scheduling
of precursors for its manufacture. The impact of domestic scheduling changes upon
meth/amphetamine related harms has been evaluated in the United States with some
evidence of a reduction following increased restrictions. Restrictions upon availability in one
country often lead to a shift by manufacturers to obtaining precursor chemicals from
alternative sources. For example, the effects of this change in the US have not been sustained,
given that production increased in Mexico as a consequence of the US restrictions on
precursors. Attempts to control supply may limit supply but are unlikely to significantly
reduce availability or use as long as demand for the drug continues to be strong. Harm and
demand reduction must play an important role in any attempts to address use and harm.

Laws related to drug possession or supply
There are little available data regarding the impact of changing laws surrounding penalties for
possession of small quantities of meth/amphetamine. It is unlikely that increases in the
severity of penalties for possession of meth/amphetamine will substantially reduce
consumption (based upon prior studies examining cannabis use). There is a risk that such
measures may further disadvantage users who are detected by police and who are likely to
already be experiencing problems related to their drug use.

Demand reduction
Treatment of meth/amphetamine dependence
The successful treatment of drug dependence and reduced drug use are associated with a
concomitant reduction in HIV risk and sexual risk behaviours. In addition treatment of drug
dependence may improve access and adherence to HIV treatment for those requiring it.

A wide range of interventions have been examined for the treatment of meth/amphetamine
dependence. At present there is no strong evidence of the effectiveness of agonist
pharmacotherapies
xxii

for

meth/amphetamine

dependence,

and

interest

among

meth/amphetamine users in current medications may be limited. The drugs used to date may
be effective among a select group of people, and may be best used as an adjunct to
psychosocial interventions rather than being a primary component of treatment. The potential
use and benefits of agonist-pharmacotherapies warrant further investigation.

Some evidence exists that behavioural interventions are effective in the treatment of
meth/amphetamine dependence. The approaches that appear to have the greatest promise
include cognitive behavioural therapy and contingency management. Treatment manuals and
guidelines for general practitioners have been developed and such resources should be
promoted to service providers as they represent the synthesis of current evidence in this area.

Community education
In many countries so-called “fear campaigns” have been developed in response to
meth/amphetamine and other drug use. The evidence for the effectiveness of such approaches
is poor. Factually based and balanced messages are preferable, will be less stigmatising, and
will avoid the tendency for messages to be accurately identified as biased or exaggerated by
those with knowledge of the drug concerned.

Harm reduction
Injecting related harm reduction
Needle and syringe programmes (NSPs) have been shown to reduce HIV transmission and
injecting risk behaviour. Current NSP models in countries where they have been established
for some time appear to be less effective at engaging certain populations of IDUs, including
meth/amphetamine IDUs. These users are unlikely to attend regularly such services, and are
more likely to obtain multiple needles at a given visit, reducing the opportunities for
engagement.

Investigation of alternative methods of service delivery including a greater emphasis upon
peer models of engagement, and delivery of non drug-related harm reduction strategies might
allow for both sex and injecting risks to be addressed. In countries where Internet access is
high, delivery of brief interventions and harm reduction information electronically may
provide some benefits to those unwilling to present to traditional drug treatment services.

xxiii

Harm reduction strategies should be aimed at preventing the uptake of injecting as well as
encouraging current IDUs who are unwilling or unable to stop to use non-injecting routes of
administration. Recent evidence suggests that both frequency of injection and injecting risk
are reduced if there is greater access to smoking equipment. Outlawing smoking equipment
may have a negative impact upon this group by increasing the occurrence of injecting and
consequently the risk of blood borne viral infection (BBVI). Provision of smoking equipment
through NSPs should be considered as an additional harm reduction measure.

The risks of “smoking” crystal methamphetamine should be communicated to users in a
balanced manner. The involvement of peers (i.e. other users) in the design and delivery of
these messages is recommended.

Sexual risk reduction
High risk sexual behaviours are more common among meth/amphetamine users and
constitute a further potential route of HIV transmission. It is not clear yet whether this link is
predominantly causal or just an association. Interventions have been developed (largely in the
United States) to reduce sexual risk behaviours with individual, community outreach, peer
level, family and structural approaches. The authors of a recent review concluded that there
are many areas in which research is still needed, particularly in resource-poor settings.
Notwithstanding such gaps, there is a clear public health imperative to introduce programmes
to reduce sexual risk behaviour including provision of condoms and accurate information as
well as voluntary HIV counselling and testing.

Interventions to address HIV among meth/amphetamine IDUs
Interventions to address HIV among meth/amphetamine IDUs should be consistent with the
Joint United Nations Programme on HIV/AIDS (UNAIDS) Comprehensive Package for
prevention and care of IDUs. Integrated service provision should be a focus of both policy
and treatment for those working with meth/amphetamine IDUs and those working in the HIV
sector.
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HIV treatment
Highly active antiretroviral therapy (HAART) should be available to meth/amphetamine users
living with HIV. In low and middle income countries, access to such treatment is especially
difficult and access to effective treatment for HIV is not universally accessible for persons with
HIV, which includes those who are meth/amphetamine dependent. It is very likely that
people who are HIV positive and are also meth/amphetamine dependent are less likely to
receive HAART than those who are not meth/amphetamine dependent.

HIV positive persons who are also meth/amphetamine dependent should be encouraged to
address their drug use, and offered help to reduce their drug consumption or become
abstinent. Those actively using drugs should be offered treatment for HIV and clinicians
should provide support to assist patients with adhering to medication.

Current World Health Organization (WHO) guidelines state that current meth/amphetamine
users should receive HAART but should not be prescribed ritonavir or lopinavir/ritonavir.
Further research investigating potential interactions between meth/amphetamine and
antiretroviral (ARV) medication is needed.

xxv

Future research
There must be a concerted investment in research across all domains considered in this
report. This research should be conducted in varying countries and particularly focused upon
low and middle income countries where little is known, but use appears to be high. Research
areas include but are not limited to (not in order of importance):
•

Collection of routine data on the route, form, frequency and quantities of
meth/amphetamine use among users across countries.

•

Studies of HCV and HIV risk among meth/amphetamine injectors.

•

Better estimates of the population prevalence of dependence.

•

Studies of the natural history of meth/amphetamine use and dependence.

•

Careful

research

across

countries

and

populations

on

the

association

of

meth/amphetamine use with sexual risk behaviours.
•

Studies of the motivations and functions of meth/amphetamine use across countries.

•

Studies of the risks of meth/amphetamine induced psychosis and possible geneenvironment interactions.

•

Prospective studies examining the magnitude and nature of risks of HIV and HCV
infection faced by meth/amphetamine users/injectors across countries where the context
of use and background prevalence of HCV and HIV differ.

•

Studies of the impact of HAART on injecting risk behaviours among IDUs.

•

Studies of possible meth/amphetamine-ARV interactions.

•

Research into interventions to address meth/amphetamine dependence, including
concerted efforts to develop effective and attractive pharmacotherapies.

•

Research on methods of addressing sexual risk behaviours among heterosexual
meth/amphetamine users in low and middle income countries.

•

Examination of better models of service delivery for meth/amphetamine users – both harm
and demand reduction services.

•

In countries where Internet access is high, research into the use of the Internet to deliver
brief interventions and harm reduction information.

xxvi

Conclusions
Problematic meth/amphetamine use appears more prevalent in East and South East Asia,
North America, Mexico, some European countries, South Africa, New Zealand and Australia.
Good epidemiological data on the extent of the problem are disappointingly scarce. Ongoing
monitoring of drug use among at-risk groups must occur, with a focus on form, route of
administration, frequency and amounts used.

Both injecting and smoking pose a particular risk for meth/amphetamine dependence, and
those who begin smoking the drug may switch to injecting after some time. The evidence on
injecting risk behaviours was inconsistent. This review was unable to document the
prevalence of HIV and HCV among meth/amphetamine users in most countries; some studies
found a lower prevalence than for other groups of IDUs, but the evidence is far from
conclusive. Much more work must be done in this area.

There must be a strategic and concerted drive towards completion of research on
meth/amphetamine use, injection, dependence and the association with HIV. It is a much
more widely used drug than heroin, yet the body of evidence on the issue is comparatively
limited. There must be research conducted in low and middle income countries where use is
more recently increasing, the context of use is likely to differ compared to high income
countries, and where HIV transmission may be a particularly high risk for users.

Based on the existing data, sexual risk behaviours appear more common among this group,
which poses risks for HIV and other STI transmission. Overly simplistic conceptions of the
association between sexual risk and meth/amphetamine use are unhelpful as there are
multiple factors that may account for the relationship. These issues require further attention.

Better strategies for engaging meth/amphetamine users with drug treatment and harm
reduction services are needed. HIV treatment should be provided to HIV positive users, with
appropriate handling of risks for drug interactions. More research is needed on effective
treatments, but particularly into more attractive service models of consumer engagement.

A considerable investment should be made in research across countries to examine the
context, risk and harm associated with meth/amphetamine use and injection, and effective
interventions to reduce the attendant problems.
xxvii
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1. Introduction

Amphetamine type stimulants (ATS) have become the focus of increasing attention
worldwide3 4 because of a substantial increase in the production of these drugs over the past
decade, and increasing consumption and harm related to their use, particularly dependence
and “drug-induced” psychotic episodes3-5.

There has also been understandable concern about whether associations between ATS use
and HIV risk are causal5-16. The debate about this possibility – heavily concentrated in North
America – has focused largely upon risky sexual behaviour, namely unprotected anal
intercourse (UAIC), among men who have sex with men (MSM)7 11 18-21.

To our knowledge, there has been no review of the global epidemiology of ATS use,
injection, and HIV prevalence. Most global reviews of illicit drug use have placed greater
focus upon the injection of opioids. In the present report, we review the existing literature
(peer reviewed and grey) on the epidemiology of use and injection across the globe, and the
prevalence of HIV and HCV among users i. We also summarise evidence on the extent and
nature of the risks and consequences of use.

1.1. What are amphetamine type stimulants?
The term “amphetamine type stimulants” refers to a range of drugs related to amphetamine,
and which share stimulant properties that act to increase the activity of the central nervous
system and produce effects similar to adrenalin17. Methamphetamine and amphetamine are
the major ATS available worldwide, followed by 3,4-methylenedioxymethamphetamine
(MDMA, or “ecstasy” as it is commonly known)3. The diversion of prescription stimulant
drugs such as dexamphetamine18

19

has been reported, but this is less of a problem than

illicitly produced ATS.

i

The methods with which we searched the literature and data are summarised in Appendix A.

1

Amphetamine and methamphetamine are closely related (methamphetamine is an amine
derivative of amphetamine). Both increase the release of dopamine, noradrenalin, adrenaline
and serotonin17

20

. Both stimulate the central nervous system, and have a range of effects

including increased energy, feelings of euphoria, decreased appetite, and elevated blood
pressure, heart rate, and other physiological functions. Methamphetamine has greater central
(versus

peripheral)

actions

and

stronger

subjective

effects

than

amphetamine21.

Meth/amphetamine can come in pill, powder or crystalline forms; these different forms are
likely to vary in purity (with the crystalline form typically of the highest purity) and can be
taken through different routes. For example, pill forms are most typically swallowed, whereas
the crystalline form is amenable to being smoked (the vapours inhaled) and injected (see
Section 1.2). In this report, we use the term “meth/amphetamine” as a general term, given the
varying drugs often used, the fact that most users are not aware of the difference, and the
general applicability of research findings to both.

3,4-methylenedioxymethamphetamine (MDMA) – commonly known as “ecstasy” – also acts
predominantly on the cardiovascular and central nervous systems; it has both stimulant and
hallucinogenic effects17

22

. It has relatively greater euphoric and hallucinogenic effects

compared to meth/amphetamine. Ecstasy is sometimes referred to as an “entactogen”, a
reference to the feelings of empathy, closeness and sociability that many users report23.

Many of the tablets sold as ecstasy worldwide either do not contain MDMA, or they contain a
variety of amphetamine and derivative drugs3 24. One of these is para-methoxyamphetamine
(PMA)25. Its effects are similar to those of MDMA, with its hallucinogenic effects similar in
strength to those of d-lysergic acid (LSD)25. PMA is thought to be much more potent and far
more toxic than MDMA, with case reports of fatal intoxication at comparatively low blood
levels of the drug26-29. Some evidence suggests that PMA may largely be found as an
adulterant of the methamphetamine production process, rather than a desired product25.

Ephedrine is derived from the Ephedra plant. In large doses it is a potent central nervous
system stimulant, affecting the cardiovascular and respiratory systems25. It was used widely for
the treatment of asthma during the last century, so much so that there were concerns about
potential shortages of the drug, which prompted research on the drug’s synthesis
(amphetamine was later synthesised)25. Last century, ephedrine use was documented widely
in Japan and the Philippines; in the United States it increased in use in the 1990s as a
supplement in weight control products25. Ephedrine sales increased dramatically during the
1990s in the United States when it was used as a precursor for methamphetamine production.
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In some countries (such as Australia and the United States), pseudoephedrine has become
one of the major precursor chemicals used in domestic manufacture of methamphetamine,
which has led to several attempts at regulating supply of medications that contain this drug3032

. China is a major source of both ephedrine and pseudoephedrine.

In the current review, we will focus upon meth/amphetamine use, injection and harm. This
choice should not be taken to imply that there is no harm related to the use of other ATS. Our
focus is for several reasons: 1) they are the major ATS available and used worldwide3; 2)
injection of any drug is much more likely among dependent users, but the patterns of ecstasy
use are such that dependence rarely develops (debate about the nature and validity of an
MDMA dependence syndrome continues33-35); and 3) the injection of ecstasy is uncommon
even among regular ecstasy users, who are more likely to be injecting meth/amphetamine
than ecstasy36 37.

1.2. Routes of administration
Meth/amphetamine is usually taken orally, intranasally (“snorted”), via the vapours inhaled
(“smoked”), or injection. Other uncommon routes of administration include inserting the
substance rectally (“shafting”) or vaginally (“shelving”). The route of administration differs
across types of meth/amphetamine. Many users smoke crystal methamphetamine, whereas
meth/amphetamine pills are more likely to be swallowed, and the powder form is more
commonly swallowed, snorted or injected. The dominant route of administration of
meth/amphetamine in a country is probably affected by motivations for use (e.g. use by
occupational groups versus recreational purposes), the existence of established groups of
injecting drug users, and the type of meth/amphetamine that is available.
Both laboratory and survey research has found that injection provides greater bioavailability ii,
faster speed of onset and higher peak of effects than snorting or swallowing: such
characteristics are related to dependence potential38. Smoking also has very good
bioavailability. With a greater speed of onset of effects, and a stronger “high” than snorting or
swallowing, the effects are comparable to injecting39-41.

ii

Bioavailability refers to the proportion of an administered dose of a substance that reaches the
circulation system in its active form.
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The prevalence of injecting among meth/amphetamine users varies (see Section 4). Route of
administration is also not static: some users who begin using meth/amphetamine through
other routes switch to injecting after some time. In one Australian study, 40% of users had
moved from non-injecting to injecting, typically in search of the increased “rush” they
thought they might get, or because it was seen as more economical; few users (9%)
transitioned away from injecting once they had begun42.

Those who make the transition from smoking to injecting meth/amphetamine are likely to
have been developing dependent use43. This has been documented among heroin users in
China44, the United States45 and Australia46. As meth/amphetamine smoking becomes more
established in some populations, the risks of transition to injection among users may increase,
particularly if injection is seen within peer networks as an acceptable route of
administration45 46. This is a significant risk that needs to be considered in countries where
meth/amphetamine injecting is still uncommon, but where meth/amphetamine smoking is an
entrenched behaviour.
Route of administration is important. As will be outlined in this report, injection places users
at risk of contracting BBVIs and other injection problems resulting from unhygienic injection
practices. Because of the high bioavailability and high peak of effects, injecting and smoking
may increase the risk of adverse consequences, especially developing and/or maintaining
severe meth/amphetamine dependence38.

1.3. Meth/amphetamine dependence
Dependence involves a cluster of symptoms that include tolerance to a drug’s effects and
impaired control over drug use, with continued use in the face of recurrent problems that the
user knows (or believes) to be caused by their drug use47. Dependent users often continue to
use the drug to avoid withdrawal symptoms. The core International Classification of Diseases,
10th revision (ICD-10) drug dependence criteria are listed below (Table 1).
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There is good evidence of a meth/amphetamine dependence syndrome48-50. The development
of meth/amphetamine dependence typically occurs after a period of sustained regular use.
Daily use is particularly risky51

52

, but weekly users are still at risk of developing

dependence53. The meth/amphetamine withdrawal symptoms include craving the drug,
fatigue, psychological distress (irritability, depression, anxiety, disturbed sleep, and problems
with concentration) and physical problems that may include sweating, decreased appetite,
and body aches49. Dependence has been associated with mental health, physical,
occupational, relationship, financial and legal problems54-59.

Table 1: Criteria for past year ICD-10 drug dependence
Three or more of the following have been present together at some time during the previous year:
•

A strong desire or sense of compulsion to take the substance;

•

difficulties in controlling drug use in terms of its onset, termination, or levels of use;

•

a physiological withdrawal state when substance use has ceased or has been reduced, as
evidenced by: the characteristic withdrawal syndrome for the substance; or use of the same (or
closely related) substance with the intention of relieving or avoiding withdrawal symptoms;

•

evidence of tolerance, such that increased doses of the psychoactive substance are required in
order to achieve effects originally produced by lower doses;

•

progressive neglect of alternative pleasures or interests because of psychoactive substance use,
increased amount of time necessary to obtain or take the substance or to recover from its
effects; and

•

continued use despite clear evidence of overtly harmful consequences.

Source: World Health Organization60

1.3.1. Risk factors
Some users are at greater risk of developing dependent use once they begin. Dependence risk
may differ across countries, although no studies have yet directly compared the epidemiology
of meth/amphetamine dependence cross-nationally. Factors include structural determinants
(high unemployment, poverty etc.), social and cultural factors, and individual characteristics.
Users with a history of other drug and mental health problems may be at greater risk of
developing dependence53.
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The risks of dependence may differ across the different forms of meth/amphetamine43

61 62

.

Crystal methamphetamine (also known in different countries by multiple street names
including “Crystal”, “Ice”, “Shabu”, “Shabu Shabu”, “Tina”, and “Shards”) is a more potent
form than meth/amphetamine powder21. It is “washed” in a solvent, and the “street” level
purity of crystal methamphetamine is likely to be higher than powder or pill forms (purity of
the crystalline form may reach 99%)63

64

. The crystalline form therefore poses a high

dependence potential for users.

Consistent with this is correlational evidence that both acute and long lasting effects occurred
at similar levels among infrequent crystal methamphetamine smokers compared to regular
amphetamine injectors1. A recent study found that use of the crystalline form (as opposed to
powder) remained a unique predictor of dependence among a sample of regular users (most
of whom injected the drug)62.

Dependence risk also varies with route of administration. As outlined above, injecting and
smoking have higher bioavailability, onset of effects and peak effects than snorting or
swallowing and these factors increase the risk of developing dependence. There is evidence
to support this possibility: those who inject meth/amphetamine are at higher risk of becoming
dependent43 52 61 62 65 66. Recent evidence suggests that smoking poses increased dependence
risk compared to snorting or swallowing62.

Dependent users probably account for the bulk of harms; however, those who engage in
binge use are also likely to experience the acute consequences of heavy intoxication and
associated risks. Both harm and demand reduction interventions should take this into
account. Broad based community messages designed to deter use (particularly those
providing exaggerated or biased information) are unlikely to have an impact on this group
(see Section 5.3).
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2. Harms associated with meth/amphetamine injection and use

There is good evidence that the injection of meth/amphetamine is associated with a number
of harms. In many instances (e.g. associations with psychosis and dependence), it is use rather
than injection per se that is related to harm. In this section, we summarise the existing
evidence on harms related to meth/amphetamine injection, and briefly, to use more
generally. This evidence informs the review of the epidemiology of use, injection and
associated HIV and HCV that follows (Section 4). We present the evidence on associations
with injection risk and harm first, given the focus of this report.

Most of the peer reviewed literature on the associated harms of meth/amphetamine located
for this report has been concentrated in higher income countries in North America, Europe
and Australia. The strength of association and/or nature of harms may vary in different
countries. This is an important area where additional research is needed, particularly in
regions where meth/amphetamine use and injection are known to be increasing.

2.1. Association with HIV
There have been conflicting findings with respect to the association of meth/amphetamine
injection and HIV, which have been made more difficult to unravel because of the coexistence of sexual and injecting risk behaviours among meth/amphetamine users. The
association with HIV infection through sexual transmission has received considerable
discussion and debate6 10 67-72. Much (but not all) of the literature in this area has focused upon
MSM. Multiple studies have found an association71 88-91; some have remained after controlling
for background factors73 74, but others have not90 92. The conflicting findings may be related to
the background prevalence of HIV and the population under study – two examples are given
below.

Among one study of IDUs in Russia, seroconversion during a one-year follow-up was
associated with sex work and frequent meth/amphetamine use74. It was not associated with
the self-reported frequency of sharing injecting equipment, the type of sharing, or type of drug
used while sharing. The authors speculated that the association may have reflected the
characteristics of injecting among such users, particularly frenetic injecting and binge use
7

patterns; but emphasised the importance of concomitant sexual risks and polydrug use among
the group74. In contrast, in Australia among a largely non-injecting MSM cohort, use was not
independently associated with HIV seroconversion after controlling for other factors such as
age, being in a relationship with an HIV-positive partner, and engagement in a range of
esoteric iii sex practices75.

One study found that methamphetamine use, regardless of the route of administration, was
independently associated with HIV infection among female sex workers in Tijuana and
Ciudad Juarez, Mexico76.

The nature and strength of association are likely to vary according to a number of factors
including the population, the background prevalence of HIV and other STIs and BBVIs, the
stage of the HIV epidemic, and the prevalence and frequency of HIV risk behaviours.

2.2. Injection risk behaviours
There are multiple risks associated with drug injection which may place users at risk of
contracting BBVI, infections related to non-sterile injection, and drug dependence94-99. Risky
injecting behaviours include sharing injecting equipment with other injectors, reuse of one’s
own injection equipment, hurried injection (e.g. if injecting in a public place and fearing
discovery), and frenetic injecting when on drug use “binges”. All of these risk behaviours
have been documented among meth/amphetamine injectors, and place such IDUs at risk of
contracting HIV, HCV, and other infections.

As mentioned in Section 1, there are good reasons to expect a strong association between
drug injecting and dependence. Meth/amphetamine injectors are indeed more likely to be
dependent upon the drug than non-injectors47

65-66

. Because it marks heavier use,

meth/amphetamine injection (compared to other routes) is also therefore a marker for greater
exposure to possible risk taking and HIV. It may also reflect a greater propensity to risk-taking
by the user in general66.

iii

“Esoteric sex” or “adventurous sex” includes fisting, water sports, sadomasochism, bondage and

discipline, and fetish sex.
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There

have

been

some

studies

evaluating

the

comparative

injection

risks

of

meth/amphetamine injectors compared to other drug injectors. Some have found that heroin
injectors are more frequent injectors than meth/amphetamine injectors77 78, but others have
not79. The disparate findings we discuss below in terms of associated risk behaviours might
relate to differences in the frequency of injection, reflecting levels of dependence52 65 78 and
the window of risk opportunity.

Comparisons of the level of injecting risk between meth/amphetamine injectors and other
drug injectors have produced equivocal findings. Some have found that they were: more
likely to share injecting equipment79 80; no different in their likelihood101 105-108, or less likely
than heroin injectors to share77. Some have adjusted for confounding factors in analyses80,
others have not101 105-106.

One United States study found that, compared to heroin injectors (who were also more
frequent drug injectors), meth/amphetamine injectors were less likely to be injecting in public
places and less likely to use a needle multiple times77. They were also more likely to obtain
clean needles from friends/dealers rather than on the street77. There was no adjustment for
other factors such as demographics or drug injection frequency.

Some important demographic correlates of meth/amphetamine versus injection of other drugs
have been noted in the literature. Numerous papers have reported that meth/amphetamine
injectors tend to be younger than opioid injectors81

100-102 104 109

. Some have also found that

they had lower levels of education and social functioning104 105, but were less likely to have a
criminal record82 or be unemployed104 110.

A study of regular meth/amphetamine users in Australia found female injectors had higher
rates of injection risk behaviours than males83, whereas another in Tanzania looking at heroin
injectors found males to be more likely to share injecting equipment than females84. Some
studies have found female meth/amphetamine injectors to be even more likely than those
injecting other drugs to be taking injecting risks79 85. Active MSM meth/amphetamine injectors
have also been found to have higher rates of injection risk behaviours relative to heterosexual
injectors89 102 104.

Meth/amphetamine injectors have consistently been found to be less likely than heroin
injectors to engage in drug treatment77 78 80 81, or be in touch with HIV outreach services77.
Meth/amphetamine injectors are more likely than heroin injectors to stock up on needles
9

rather than picking up one at a time77. The tendency for meth/amphetamine injectors to inject
in “binge” patterns of use (similar to cocaine injectors) also makes it harder to provide
coverage for these IDUs. These findings suggest that the opportunity for traditional service
models to engage with these IDUs may be limited.

2.3. Sexual risk behaviours
Sexual risk behaviours confer risk of both HIV transmission and STIs such as chlamydia,
gonorrhoea and syphilis. There is evidence to suggest that STIs also increase the risks of HIV
infection if exposed to the virus86 87. The ways in which drug use is linked to sexual risk taking
are probably multiple and are considered below.

Sexual risk behaviours can be thought of as 1) risks that occur within a particular sexual
episode, such as anal sex, unprotected vaginal intercourse or UAIC; and 2) those that make
exposure to HIV or STIs more likely, such as having multiple sex partners, having a sex
partner who injects drugs, having sex with a sex worker, or engaging in sex work. The
literature on this topic is very inconsistent in the way that these differences are discussed (or
even made explicit), but these two kinds of risk will require different responses in terms of
harm reduction.

Meth/amphetamine has been linked to sexual risk with multiple groups. These include: MSM,
sex workers (SW), men who purchase sex, heterosexually active people, and occupational
groups.

Numerous papers in multiple countries have mentioned higher rates of sexual risk behaviour
among meth/amphetamine users or injectors compared to other drug users/injectors100 102 108
115-118

. Multiple papers, many from the United States, have documented higher rates of sexual

risk behaviours among MSM who report using meth/amphetamine10 88-98; similar associations
have been found in Australia68-70 99, particularly with UAIC6 10 94 and more frequent UAIC100.

A number of studies in multiple countries have found that meth/amphetamine users have
higher rates of STIs117 129. One United States study found that among IDUs who were not in
treatment, risky sexual behaviour still provided a unique risk for HIV infection101.
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There is good evidence to suggest that meth/amphetamine use and risky sexual behaviours
co-occur within a constellation of other important factors, some of which are related to the
drug, and some of which are not. There is evidence that: 1) the characteristics of
meth/amphetamine users may be related to higher risk behaviours in general; 2)
meth/amphetamine increases sexual interest and arousal; 3) many users may use
meth/amphetamine because they wish to feel sexually disinhibited, and some of the
behaviours

they

consequently

engage

in

may

be

risky;

4)

some

aspects

of

meth/amphetamine’s direct effects may facilitate sexual risk and HIV transmission; and 5) HIV
risk perception may play an important role in some populations of users.

The literature on sexual risk and meth/amphetamine use is largely concentrated in North
America and often focused upon MSM; in addition investigations rely almost exclusively on
self-reporting of sexual behaviours. It remains unclear how much each of the above
explanations contribute to the association between meth/amphetamine use and sexual
risk/HIV transmission. An association between drug use, risk behaviour and HIV transmission
does not immediately imply causality. Unfortunately, existing research has used varying
definitions, and has tended to control for differing drug types, while adjustment for
confounding variables has been poor, and much of the research has been cross-sectional102. It
is necessary to conduct research that examines potential confounding variables, and which
undertakes episode level analyses of risk.

2.3.1. Characteristics of meth/amphetamine users
As noted above, many studies have not adjusted for confounders. Briefly, some possibly
important variables are outlined in this section. They are not intended to provide an
exhaustive list.

Some demographic characteristics may be related to the higher levels of sexual risk. Users
tend to be younger and more sexually active in general20 109 115 116 77 79 103 104.

It is likely that meth/amphetamine users are more impulsive, or predisposed to taking greater
risks overall, than non-users71 96 125. In one sense, drug use (particularly illicit drug use) can be
seen as a marker of willingness to engage in risk taking.
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Meth/amphetamine is not unique in being linked to sexual risk: amyl nitrite and numerous
other drugs that enhance sexual functioning have been associated with STI and HIV
transmission10

131-134

. In many countries, alcohol is probably the most common drug with

disinhibiting effects that is used to facilitate sexual encounters.

Rates of meth/amphetamine use are higher among some MSM who engage in other risk
behaviours such as esoteric sex acts. Such sub-populations are probably more likely to
include men who take greater risks during sex irrespective of meth/amphetamine use: they are
more likely to engage in UAIC99 105 and become HIV positive75. A recent study involved men
who self-identified as engaging in these sexually adventurous behaviours69; these men
preferred to have unprotected sex, engaged in a considerable amount of casual sex, and
many had engaged in UAIC; most used drugs during sex and meth/amphetamine was the
most commonly used drug69. However, although drug use was involved in unsafe sex, many
of these men considered that there were many reasons for unsafe sex, of which drug use was
a relatively minor one.

Some studies strongly suggest that a number of factors predict an increased likelihood of
UAIC among MSM106 107. Decisions to engage in UAIC have been associated with knowledge
of a partner’s HIV serostatus and risk reduction strategies, rather than drug use107. One study
of MSM who used meth/amphetamine during sex found that rates of sexual risk behaviours
(UAIC and esoteric sex) were the same regardless of whether they used meth/amphetamine
during that sex episode92; in other words, the men in the study engaged in sexual risk broadly,
whether or not they were also using meth/amphetamine. A recent study found that one of the
predictors of beginning frequent meth/amphetamine use was prior regular engagement in
esoteric and risk sexual practices108.

Some studies have controlled for confounding factors in multivariate analyses and the
association between meth/amphetamine use and sexual risk has remained79 90 101, but not all
studies have found that a unique association remained102

137 138 140

. Meth/amphetamine use

was independently associated with lower rates of condom use, sex work, sex with IDU and
having an STI in a non-injecting US sample73, suggesting that a constellation of risk factors are
likely to co-occur, which all increase the risk of BBVI transmission. In summary, although
meth/amphetamine use is associated with higher risk sexual behaviour, it is not clear that this
association is causal.
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2.3.2. Direct effects of meth/amphetamine
Meth/amphetamine stimulates general arousal and energy, as well as producing sexual
arousal, lowered inhibitions and increased self-confidence. There is evidence that
meth/amphetamine increases libido and “sexual desire”, from both survey research1 and
laboratory studies109. It has been suggested that the disinhibiting effects of the drug are related
to increased risk taking.
Any drug use is linked to expectations of the drug’s effects110

111

. Many users use a drug

precisely because they wish to experience loss of inhibitions, a sense of escape, or to
heighten sexual encounters such that they may be more intense or pleasurable for that
individual69

110-113

. The effects upon sexual arousal that are commonly reported by

meth/amphetamine users may often be the precise reason why they take the drug: effects on
sexual arousal and feelings of sociability are also commonly reported as positives of the
drug11 69 142-145. It may therefore be the case that meth/amphetamine facilitates risky activities
(both sexual and injection) when under the influence.

Regardless of effects upon libido, because it is a stimulant drug, meth/amphetamine also
allows for prolonged duration of sex. This obviously means that there is an extended period
during which unsafe sex may occur. Some users may take other drugs such as Viagra to
facilitate these extended sex sessions114 115. Finally, meth/amphetamine dries the mucosa and
reduces the sensitivity of the rectal and genital areas116. This can facilitate longer and rougher
sexual episodes, and contribute to increased likelihood of bruising and tearing in the region
and thus of increasing opportunities for transmission of infections.

2.3.3. HIV risk perception
In recent years, there have been reports of increases in rates of sexual risk behaviours among
homosexually active men in Europe, Canada, the United States and Australia117. In the United
States, meth/amphetamine has received much attention as a possible reason for this increase,
given the increased availability of meth/amphetamine in the United States during this time.
However, increases in sexual risk behaviours with casual partners have occurred among
homosexually active men in England during recent years without changes in the availability or
use of crystal methamphetamine118 119, suggesting that multiple factors explain this change.
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Changes have occurred over the past decade in the epidemiology of HIV and its treatment in
high income countries, particularly those where the HIV epidemic has been concentrated
among MSM, such as Australia and the United States. Improvements in treatment outcomes
have led to an increase in optimism about HIV since the early 1990s120. It has been suggested
that the advent of highly active antiretroviral therapy (HAART), with the reductions that it
causes in HIV viral load and HIV/AIDS morbidity and mortality, may have led to changes in
risk behaviours among MSM in such countries117

121-123

. This could be because there is a

(correct) understanding that reduced viral load reduces or removes infectivity. There are
several possible mechanisms117 124:

1. HIV positive persons receiving HAART (versus those who are not) may be more likely to
engage in sexual risk behaviours;
2. persons with an undetectable viral load may have greater sexual risk behaviours than
those with a detectable viral load; and
3. beliefs about the impact of HAART on infectivity (irrespective of a person’s own
infectivity) may be related to sexual risk behaviours.

A meta-analytic review of research on HAART and sexual risk behaviours among MSM
synthesised existing research on these issues124. Across the existing studies, there was no
significant relationship between receiving HAART treatment or having a detectable viral load
and the likelihood of sexual risk behaviours. There was an association between perceptions
of HAART or viral load, and sexual risk. Those who thought that HAART reduced HIV
transmission, or for whom unsafe sex was less of a concern given the availability of HAART,
were more likely to engage in unsafe sex (an association found in 12 of 18 studies)124. This
suggests that HIV risk perception is an important factor related to the likelihood of sexual
risk121 125 126.

These findings will not have relevance in countries where there is poor HIV treatment
coverage, or without knowledge of HIV-related sexual risk among risk populations. In the
case where HIV knowledge is limited, sexual risk behaviours may reflect this lack of
knowledge; in areas where HIV treatment is limited, the impact of HAART is minimal.

It is worth noting that the above review did not assess the impact of HAART upon injecting
risk behaviours. One recent study of a cohort of HIV positive injecting drug users found that
those who entered HAART reduced their levels of drug injecting prior to treatment entry, and
maintained these reductions post entry127. This area requires further research.
14

2.4. Meth/amphetamine use among HIV positive persons
2.4.1. Reasons for meth/amphetamine use
The reasons for meth/amphetamine use among persons living with HIV need to be
considered. They are highly likely to vary across regions in the world and across population
sub-groups. In this section we very briefly provide an overview of the possible reasons for
use, which are very important factors to consider in programme and intervention planning.
Most of the research conducted on this issue has been concentrated among HIV positive
MSM, largely in higher income countries such as the United States; we make a reasoned case
for other determinants of use in different country contexts.

Previous research with HIV positive men (largely in the United States) has found that many
use meth/amphetamine for the same reasons as HIV negative men: to feel good, to experience
sexual arousal, and to reduce their inhibitions128. However, some use meth/amphetamine in
order to “escape” from awareness of their HIV positive status, to manage negative feelings,
and to cope with the prospect of death from HIV/AIDS110

111 128

and the side effects of

antiretrovirals (ARVs). Some also use to feel more confident in approaching possible sex
partners and having multiple partners128. These functions of meth/amphetamine use among
MSM with HIV need to be considered in any interventions designed to address use.

This evidence is most likely to be relevant in countries where knowledge of HIV is probably
good among MSM populations and the reasons for use in the first place tend to be
recreational ones. This is less relevant for MSM populations where HIV knowledge is limited
(which might be reasonably expected in low and middle income countries with less
established HIV educational programmes).

The evidence is also of limited relevance where use is concentrated among other groups to
sustain heavy work hours as happens in South East Asia129 and among some occupational
groups e.g. truck drivers in multiple countries and regions73 159-161. Among such populations,
use by HIV positive individuals may be occurring without the affected individuals being
aware of their HIV status (or its implications). It may be difficult for users to cease use if they
cannot continue to complete their work demands. Finally, communication about risks of HIV
transmission may need to be more appropriately targeted to heterosexual users.
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2.4.2. Impact upon viral replication
In cell cultures and animal models, methamphetamine has been found to accelerate retroviral
replication130. Research with humans to examine whether methamphetamine was associated
with increased viral replication suggested that methamphetamine use was also associated
with increased viral loads even among those taking HAART131. There needs to be more
research conducted to examine whether methamphetamine alters metabolism of ARV
medications131,

but

in

summary,

there

is

evidence

suggesting

that

the

use

of

methamphetamine may interact with the virus itself.

2.4.3. Synergy of neurotoxic effects
Evidence continues to mount that chronic methamphetamine use is associated with persistent
changes in a number of brain neurotransmitter systems132-134. These changes may be
functionally significant: abnormalities in brain function in methamphetamine dependent
persons were found in brain regions implicated in mood disorders such as depression, and
were correlated with reports of depression in these individuals55. Reassuringly, continued
abstinence from use may result in some return to normal neurotransmitter function 135.

One of the possible consequences of HIV infection is HIV-related dementia, a clinical
condition involving deficits in memory, psychomotor slowing, and apathy; later stages of the
illness can include psychomotor deficits and gait disturbance136. The effects of HIV and
methamphetamine upon neurotransmitter function are similar in some ways, and there is
some evidence to suggest that meth/amphetamine may have a negative impact upon HIV
dementia72

130 137

. One case study suggested that HIV dementia was accelerated in a

meth/amphetamine dependent individual138.

Recent studies have suggested that chronic meth/amphetamine use and HIV might have
additive negative effects137

139 140

. One study extended prior findings by examining the

combined effects of meth/amphetamine dependence and immunosuppression (defined as
CD4 lymphocyte count <200) on neuropsychiatric functioning139. Both factors were
associated with neuropsychiatric impairment, and further, “additive” effects were suggested:
those who were both meth/amphetamine dependent and who had immunosuppression had
higher levels of neuropsychiatric impairment. These findings are cause for concern141.
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2.4.4. Interactions with HIV treatment
2.4.4.1. Meth/amphetamine’s effects
There is evidence to suggest that the effects of meth/amphetamine (and other ATS such as
MDMA) may be greater for HIV positive persons receiving combination ARV therapy,
particularly ritonavir (a protease inhibitor)10

72

. Ritonavir has greater affinity for certain

enzymes (such as CYP2D6) than methamphetamine, so blood levels of methamphetamine (if
used concomitantly) may be three to ten times greater than among those not taking
ritonavir142. Amphetamine type stimulant use has been listed as a contraindication to the use
of ritonavir143.

There has been one Australian case report of an HIV positive man receiving combination
ARV therapy, which included ritonavir, who died from a methamphetamine overdose
following injection of the drug144, and case reports of MDMA-related fatalities occurring in
the same manner145.

Potential interactions are important to consider and need to be investigated further. Despite
this, the manufacturers of antiretroviral treatments have thus far failed to either provide
available data on illicit drug-ARV interaction to doctors and patients, or to conduct relevant
studies143. It is important to note however that currently meth/amphetamine is not considered
a contraindication to ARVs other than ritonavir.

2.4.4.2. Impact upon treatment adherence
Poor adherence to HAART is associated with the development of resistance to ARV drugs and
less effective inhibition of viral replication131

146

. People using meth/amphetamine have

poorer HIV treatment adherence than those who do not147 148. A recent United States study
has examined this issue prospectively using objective measures of drug use and adherence148.
It found that over six months, those using drugs were four times more likely to be nonadherent to their HIV medication. Stimulant drug users were at the greatest risk of nonadherence148.

One United States study examined “planned” versus “unplanned” non-adherence. It found
that

among HIV

positive

men in

treatment

for

meth/amphetamine

dependence,

meth/amphetamine was associated with unplanned non-adherence to HIV medication147. This
was distinct from “planned non-adherence” to treatment whereby HIV positive persons take a
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break from the schedules of HIV medication. Unplanned adherence was thought by
participants to be the result of the impact of meth/amphetamine upon sleep and food
intake147.

2.5. Viral hepatitis
The association between injecting drug use and HCV is well documented. Existing estimates
of the prevalence of HCV among meth/amphetamine users and injectors are presented in
Section 4. Hepatitis B outbreaks have been documented among meth/amphetamine users,
and related to sharing of injection equipment149. One outbreak of hepatitis A was reported
among injecting meth/amphetamine users in Finland, of whom 6% died of acute liver
failure150.

A recent meta-analytic review identified increased HCV risks even among drug users who
had never injected drugs151. This is likely to be of concern particularly for persons smoking
meth/amphetamine, who may be sharing smoking equipment and who may be at risk of
transmission of HCV through such methods151, particularly if skin lesions occur. Higher rates
of sexual risk and of other risk factors such as tattooing may also place non-IDUs using
meth/amphetamine at heightened risk of contraction of HCV151 152.
A recent study found that HCV infection was independently associated with greater
neuropsychiatric impairment even after controlling for illness stage, ARV use, and
meth/amphetamine use (all of which were also independently associated with impairment)140.
The authors concluded that HCV may injure the brain by viral or immune-mediated
mechanisms.

Ten per cent of subjects recruited in a recently completed clinical trial in Sydney, Australia, of
modafinil for meth/amphetamine dependence were co-infected with HIV and HCV153. In this
study, all co-infected subjects were MSM with histories of meth/amphetamine injection.
Obviously, if HCV has spread from the injecting population to the MSM population, then
there is a risk that HIV could bridge over to other populations of injecting drug users (where
HIV prevalence is currently low in Australia154) and their sexual partners153.

Risks apply to co-infection of HCV with HIV. The neuropsychiatric effects noted for persons
with either HIV or HCV were noted to be “augmented” among persons who had both viruses
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in one study155. HIV/HCV co-infected patients have higher HCV RNA loads and show more
rapid disease progression than patients without HIV156. Combination therapy with pegylated
interferon plus ribavirin (RBV) is recommended and slows disease progression156; WHO
guidelines recommend that HCV is treated before HIV treatment is started. There are clinical
challenges: co-infected patients have a greater risk of ART-associated liver toxicity, and
anaemia and drug interactions may occur156.

2.6. Other injection-related injuries and diseases
Numerous adverse consequences of unsafe or non-sterile injection can occur and include
infective endocarditis, abscesses, embolisms, thrombosis and other local tissue or vein
damage157.

2.7. Acute negative side effects of meth/amphetamine use
Meth/amphetamine has a number of adverse side effects. These include physical
manifestations such as sweating, heart palpitations, headaches, tremors, and increases in
body temperature1 2. Adverse psychological side effects include restlessness, anxiety,
dizziness, irritation, confusion and aggression1 2. Cardiovascular toxicity may also occur, and
includes arrhythmias, acute myocardial infarction and cardiomyopathy2 158. Cerebrovascular
toxicity can occur and includes stroke, aneurysm, and cerebral haemorrhage2 53.

Debate exists around the nature of the association between meth/amphetamine intoxication
and criminal violence and aggressive behaviour159. It is most likely that the relationship is
complex rather than a simple causal link: individual factors including personality and the
characteristics of the situation as well as cultural factors all appear to be important159-162.

2.8. Mental health problems
2.8.1. Psychosis
It is well-established that high doses of stimulants such as meth/amphetamine can induce a
transient psychotic disorder, which closely resembles psychotic illnesses such as paranoid
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schizophrenia163-165. Symptoms of meth/amphetamine-induced psychosis include mood
swings, hallucinations, paranoid delusions, impulsivity, and the potential for aggression and
violence198 199. Delusions, paranoia, panic and loss of behavioural control can also occur1 2 166.
Limited research has suggested that methamphetamine psychosis lasts longer than
amphetamine psychosis166. In some countries, the use of crystal methamphetamine has
received attention because of its relationship to methamphetamine-induced psychosis, and
apparent association with increased cases in recent years167-169. One multi-country study
found that among those hospitalised for meth/amphetamine-induced psychosis, the most
common symptoms were auditory hallucinations, strange or unusual beliefs, and “thought
reading”170.

Meth/amphetamine psychosis often follows a period of recurrent binge use of the drug, which
may include escalating doses across binges171. Psychotic symptoms have been linked to blood
levels of the drug172, although some psychotic symptoms may be experienced (particularly by
persons vulnerable to psychosis) at relatively low levels205-207. Some researchers have invoked
possible gene-environment interactions, whereby those with the Ala/Val polymorphism of the
SOD2 gene could be could have a greater risk of developing meth/amphetamine psychosis if
they use the drug173, although there is a clear need for multiple replications of this finding.
Some have suggested that sensitisation to meth/amphetamine psychosis may develop174-176.
This refers to the possibility that persons who have previously developed meth/amphetamine
psychosis may be more likely to develop psychotic symptoms at lower levels of use, should
they return to use.

Decreasing blood levels of meth/amphetamine (following reduced use) will typically lead to a
reduction in psychotic symptoms177. Among persons vulnerable to psychotic illness, or among
those who have already developed psychotic disorders, exacerbation of symptoms may not
be ameliorated through simply reducing use.

2.8.2. Other mental health problems
Heavy meth/amphetamine use may have negative effects upon mental health, particularly for
persons vulnerable to mental health problems. A prospective study of persons with psychotic
disorders (such as schizophrenia) found that those who were using stimulant drugs (cocaine
or amphetamines) at baseline were eight times more likely to commit suicide during a five20

year follow-up period178. A Taiwanese study of meth/amphetamine using adolescents found
that

16%

had

current

suicidal

ideation179,

and

among

adults

incarcerated

for

meth/amphetamine use problems, very high rates of comorbid psychiatric problems were
found180. Further, among juvenile Taiwanese meth/amphetamine users committed for criminal
offences, those with comorbid psychiatric problems were more likely to be recommitted by a
later time point181. Those who inject meth/amphetamine more than weekly may be at greater
risk of such problems182.

2.9. Mortality
Death can occur because of meth/amphetamine use183
probably much less than that for opioids185

184

, but the magnitude of this risk is

186

. Reviews of coronial data sources have

suggested that the most frequent causes of death related to meth/amphetamine are accidental
overdose (typically involving multiple drugs), trauma (often traffic accidents), suicide and
homicide185. The mechanism of death in many cases is sub-acute or acute cardiopulmonary
failure; hyperthermia is also commonly mentioned185.
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3. Global meth/amphetamine markets

The international ATS market is diverse both geographically and in the forms produced3. It is
a comparatively inexpensive drug to manufacture, and can be produced virtually anywhere –
in contrast to drugs such as cocaine and heroin, which require certain climatic and
geographic attributes for cultivation, and where crop surveillance can be conducted aerially
and by satellite surveillance. There is a broad trend from plant-based to chemical-based drug
production.

This section provides a very brief overview of recent trends in the global production and
consumption of meth/amphetamine. This material is drawn largely from the United Nations
World Drug Report3. The interested reader is strongly encouraged to consult more detailed
work from individual countries and regions for richer data and greater depth 4 187 188.

3.1. Production areas
Dramatic increases in the production of all ATS were documented throughout the 1990s in
many regions; these increases appear to have slowed in rates in recent years3. The United
Nation’s World Drug Report attributed this to efforts to monitor and improve
meth/amphetamine precursor control3.

The largest methamphetamine production areas are currently in South East Asia (particularly
Myanmar, China and the Philippines), Mexico and North America. Traditionally, the majority
of methamphetamine was produced in the United States, with precursor chemicals imported
from Canada and Mexico. With increased precursor controls in Canada and the United
States, there were declines in United States clandestine laboratories and a shift to Mexico3;
with increased controls in Mexico recently, other regions may have been targeted. It bears
mentioning that the bulk or “super” laboratories are concentrated in Mexico; the laboratories
in the United States tend to be small, and largely use precursors derived from common cold
medicine189. Recent data suggest that drug trafficking organisations might be increasing
production in other areas including Central America and possibly Africa3; this would be
consistent with recent increases in both production and use of methamphetamine in the
Republic of South Africa190. Australia and New Zealand have considerable domestic
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production, with the use of stronger forms of methamphetamine (particularly crystal
methamphetamine) and harm having increased over the past decade191 192.

Amphetamine production continues to be primarily located in Europe, notably in the
Netherlands and Poland, followed by the Baltic region and Belgium. Ecstasy (MDMA)
production continues to be largely concentrated in Europe, though the expansion of ecstasy
production in recent years has been largely in East and South East Asia3.

3.2. Types produced
Global seizures of ATS are dominated by seizures of methamphetamine. Since 2000, it is
estimated that half of all ATS seizures (49%) were methamphetamine, 15% amphetamine,
and 14% MDMA; the remainder are unknown3. Recent years have seen a trend for a rising
proportion of amphetamine (compared to methamphetamine) seizures. It has been argued
that this reflects improved control over the two main precursors for methamphetamine
production (ephedrine and pseudoephedrine)3, although there are no signs yet that
production of methamphetamine has decreased in Mexico189.

In 2005, half of amphetamine and methamphetamine seizures were in East and South East
Asia, one-fifth each were in North America and West and Central Europe3. In the case of
ecstasy, 38% of global seizures were in West and Central Europe, 27% in Oceania region,
20% in North America and 9% in East and South East Asia3.

3.3. Use
It has been estimated that during 2006, 25 million persons had used meth/amphetamine with
15-16 million using methamphetamine3. Such estimates suggest amphetamines are used by
many more people than opioids or cocaine, but far fewer than cannabis. The global use of
ATS is showing signs of stabilisation according to the latest United Nations World Drug
Report3.

The context of meth/amphetamine use and injection will vary significantly across the globe.
This includes the reasons for use. Meth/amphetamine has effects upon general arousal and
energy, as well as upon sexual arousal, lowered inhibitions and increased self-confidence. In
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many high income countries, use is typically for recreational purposes, and users may use a
meth/amphetamine precisely because they wish to experience increased sociability, loss of
inhibitions, a sense of escape, or to heighten sexual encounters such that they may be more
intense or pleasurable for that individual69 110-113.

In some countries and user populations, use may serve a different function. Jade mine
workers in Myanmar use methamphetamine to sustain long work hours129; similar motivations
might exist for sex workers in Cambodia129. The United States government provided Air Force
pilots with amphetamines during operations in Desert Shield and Desert Storm (who
reportedly appreciated them)193, and to those in Operation Enduring Freedom in Afghanistan.

In many high income countries, meth/amphetamine users will typically have used a wide
range of other drugs, which may be used in combination with meth/amphetamine, and may
be used heavily65. There is little evidence on the natural history of meth/amphetamine and
how it is related to users’ drug use careers. One Australian cohort study found that early onset
meth/amphetamine use typically occurred after cannabis use had already begun194; and early
onset cannabis use was strongly related to the initiation and maintenance of
meth/amphetamine use during young adulthood for this group195. In some settings
meth/amphetamine is used in combination with heroin or cocaine196. Some users consider
meth/amphetamine their “primary” drug, whereas others may be primary users of other drugs
such as heroin; the context and important of meth/amphetamine will therefore differ for these
different groups.

In other countries where use is concentrated among some occupational groups, this drug use
may be less extensive, and/or concentrated to one or two other drugs (e.g. alcohol use among
truck drivers in Brazil197). The extent to which other drug use needs to be considered as an
additional harm will need to be evaluated separately in different regions and will carry
implications for harm reduction and demand reduction efforts for meth/amphetamine.

In Section 4, we present available country-specific data on meth/amphetamine use and
injection in the general population and various risk groups. As will become clear, there is a
great need for up-to-date estimates produced by well-designed epidemiological studies in
most countries of the world. In Section 3, some of the major risks associated with
meth/amphetamine injection, including associations with HIV, are outlined as a background
to the epidemiological data in Section 4.
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4. The epidemiology of meth/amphetamine use, injection, and
association with HIV

As with previous attempts to document the prevalence of drug use across the globe198, this
report is largely characterised by a lack of data in many countries, and as such there is a need
to make comments based largely on anecdotal reports, or data sourced from reports that do
not include detail about the methods used.

The paucity of data in many countries probably reflects a range of issues including: limited
resources, concentration of drug use among small or hidden groups, stigma regarding the
research into and reporting of drug use, and/or limited research capacity. There are significant
difficulties in the conduct of illicit drug research in developing countries199, but issues facing
detailed epidemiological investigations of drug injection and its related harms are also
considerable in developed countries with a more established history of illicit drug research.
There is a strong imperative, given the risks summarised above and evidence of increasing
use in some regions, for a concerted investment to produce better quality epidemiological
data on meth/amphetamine use and injection, and associations with HIV and HCV.

Several issues deserve mention. First, household survey-derived estimates of past year
meth/amphetamine use are very poor indicators of the extent of problematic use, for multiple
reasons that include the exclusion of at-risk groups (e.g. the homeless) and underreporting,
among other things200. Second, data on drug use among at-risk groups should be collected as
part of drug monitoring systems as they will suggest how commonly problematic use is
occurring. Third, the proportion of drug treatment episodes where meth/amphetamine is
mentioned is a better indicator. However, it is most certainly a lagging indicator (dependence
takes time to develop). Most countries do not have routine treatment data collections,
recording differs across countries iv, and treatment systems geared to opioid users struggle to
engage meth/amphetamine users, so these data are likely to significantly underestimate
treatment need. Finally, we need better collection of data on route of administration and
meth/amphetamine forms, as these appear strongly linked to the extent of meth/amphetamine
problems.
iv

Some countries report drug use among treatment entrants; others report the main drug of concern.
Both statistics are useful and should be reported clearly.
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4.1. Eastern Europe and Central Asia
The number of persons living with HIV is still increasing in Eastern Europe, although not to
the extent that was seen in the 1990s201. Transmission is largely due to injecting drug use
(63% where a mode of transmission was noted), and the large majority of persons living with
HIV live in the Russian Federation and the Ukraine201. HIV infections may be increasing
among IDUs in Kazakhstan, Uzbekistan and Tajikstan202.

It is therefore of concern that both problematic use and injection of meth/amphetamine may
be prevalent in Eastern Europe (Table 2). Meth/amphetamine (“pervitin”) is an established –
and increasing – problem in the Czech Republic203 204. Estimates suggested that in 2005, 0.3%
of the population were currently meth/amphetamine dependent, with higher rates among
younger females, and the drug mentioned in 58% of drug treatment episodes203. HIV is
around zero, but HCV is common among this group. Seizure sizes are small although 261
labs were dismantled in 2005, with calls for tightening pseudoephedrine control made given
that amphetamine is domestically produced from over-the-counter sources203.

Frequent meth/amphetamine use has been found to be a very strong predictor of HIV
infection in the Russian Federation74. Although population prevalence is low, injection is
common among IDU, and HIV is prevalent among this group, with a strong link between
frequency of meth/amphetamine injection and HIV prevalence. One study found that it was
meth/amphetamine injection frequency that was independently associated with HIV
seroconversion, rather than self-reported frequency of injecting equipment sharing, the type
of sharing, or the type of drug used while sharing, engaging in sex work and having multiple
sexual partners74. The authors discussed the possibility that this might be related to more
frequent injection; clearly, meth/amphetamine injection is a marker for elevated risk among
this group.
In Belarus, there is good evidence that the availability of meth/amphetamine is increasing205.
Seizures of amphetamines by law enforcement have reportedly increased by 69.4 times since
1998. Most amphetamines are reportedly being supplied from Holland, Poland and the Baltic
States205. At the end of 2005, 3.7% of “registered users” were using meth/amphetamine, with
IDU the dominant route; 3% of all IDUs were meth/amphetamine injectors205.

Poland appears to be experiencing increased problems related to meth/amphetamine. It is
commonly detected in poisoning cases, is the second most common drug noted in possession
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offences, and treatment episodes are increasing206. No data on meth/amphetamine IDU
specifically could be obtained, but among IDU broadly, HIV prevalence rates are 7-16%, and
56-58% for HCV 206.

In multiple other Eastern European countries including Latvia, Lithuania and Slovakia,
meth/amphetamine has been clearly reported as an increasing problem but data are much
more limited. Injecting of the drug was reported as an issue in Slovakia, and treatment
numbers are increasing207. A significant problem has been noted in Hungary, with 9% of
treatment entrants being for meth/amphetamine use208 and high rates of syringe sharing among
IDU broadly209. HIV prevalence is less than 1% among this group, but HCV prevalence is
14%203.

In Romania, no specific data on meth/amphetamine IDU were found, but risks are high: 73%
of IDU generally stated that they used unclean needles in their last injection, HIV prevalence
was 0.3%, and HCV 19% in 2004210.

In most countries of Central Asia, almost no data could be obtained in searches on
meth/amphetamine use, injection, and associated HIV or HCV. This does not imply that use
and problems are not occurring.
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Table 2: Data on meth/amphetamine use, injection and HIV in Eastern Europe and Central Asia, by country
Eastern Europe
and Central Asia
Armenia
Azerbaijan
Belarus

Bosnia and
Herzegovina
Bulgaria

Croatia
Czech Republic

Estonia

Georgia
Hungary

Kazakhstan
Kyrgyzstan
Latvia

Lithuania
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MA use in
general
population
0.04%3
-0.4%3

Year

2005
2005

-0.4%187
0.9% 1534yrs187
0.5%3
0.7%187
0.3%
dependent203
1.3%187
5.5% 1534yrs214
-1.0%187
1.9% 1534yrs187
3% students208
--1.1%187
2.4% 1534yrs187

0.3%187
0.7% 1534yrs187

2005
2005
2003
2004
2005

2003
2003

2003
2003
2003

2003
2003

2004
2004

MA use in at
risk
populations
--3.7%
“registered
users”205
-1.1% of
treatment
entrants187
-58% drug
treatment203;
25% dance
party
attendees203
--

-35-51% of
IDU209 215
9% treatment
entrants208
--26% sex
workers217;
25% treatment
entrants217;
12%
“registered
children”217
2% adult
treatment
entrants218;
9% adolescent
treatment
entrants218

Year

200
5

200
4

200
5
200
3

200
1
200
3

200
4
200
4
200
4
200
4
200
4

% IDU among
MA users

Year

% MA IDU
HIV+

Year

% MA IDU
HCV+

----

----

----

--

--

--

--

--

0% treatment
entrants187

200
4

---

-0%203

--

--

---

-<1%209 216

--75% sex
workers217
25% treatment
entrants187

----

--

200
4

2003

-35%203

2003

-14%208

----

2004

--

Comments

Trafficking occurring, seizures
made211

Not detected in fatalities 19902000212

200
3

Dominant problem among
problem users213

Injecting documented214

--

200
4

1%218

Year

200
4

68% of IDU shared equipment209

Most common treated drug
problem, increasing217; IDU
major HIV transmission route,
HCV prevalent but
underreported217

Second most common drug218;
92% of treated users IDU218; 23%
of incident HCV and 74% HIV
due to IDU218

Eastern Europe
and Central Asia
Moldova

Poland

Romania

Russian
Federation

Slovakia

MA use in at
risk
populations
--

Year

2002
2002
2003
2003

9% treatment
entrants206

2004
2003

0.4% treatment
entrants187

2003

--

MA use in
general
population
0.2%3

Year

0.7%s187
1.6% 1534yrs187
3.7%
university219
9.5%
students206
0.1%3
0.1%
students210
0.2%3

0.3%187
0.5% 1534yrs187

1998

2004
2004

32% treatment
entrants207

% IDU among
MA users

Year

% MA IDU
HIV+

Year

% MA IDU
HCV+

--

--

--

200
3

--

--

--

200
4

0% treatment
entrants187

200
4

0%

--

36% of HIVIDU74

200
2

20% IDU >3
times per
week74;
5% IDU 1-2
times per
week74
0%207
34% treatment
entrants187

200
4

32% treat
entrants187

Tajikistan
---Turkmenistan
---Ukraine
0.2%3
2003 --Uzbekistan
0.01%3
1997 --NOTES: LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use

200
4

-----

2002

Year

Comments

HIV notifications increasing from
a small base201;
Domestic MA production
occurring3
Often detected in poisonings220;
treatment increasing206; second
most common drug offence206

Small number of hospital
admissions210

--

2002

2004
2004

46%207

200
4

“Most abused drug” alongside
cannabis221; injecting reported as
an issue, treatment numbers
increasing207

-----
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4.2. East and South-East Asia
The increase in production and use of meth/amphetamine has been one of the most notable
trends in East and South-East Asia in the past decade, and has received considerable
attention169 222. Table 3 summarises the available data on the epidemiology of use, injection
and harm in the region.

In Thailand, meth/amphetamine is typically found in crystal and pill forms, and smoking is
the most common route of administration4. This drug is mentioned in the majority of
treatment admissions in the country and 16% of IDUs use the drug4. There may be
geographic differences: 1% of the entire Bangkok population were estimated as dependent
upon the drug in 2001223, and a 2004 study found that among IDUs in Bangkok, 49% had
injected meth/amphetamine – and this group was highly unlikely to have accessed drug
treatment224. Among IDU in Bangkok who had a prison history, independent risk factors for
prevalent HIV infection included meth/amphetamine injection before detention, sharing
needles in the holding cell, being tattooed while in prison, and borrowing needles after
release225. Meth/amphetamine users in northern Thailand were found to be a much younger
and different population from opium/heroin users in that area, with higher rates of
chlamydia infection (and sexual activity)226 but lower rates of initiation to injection227

228

;

nonetheless, one study found that 6% of non-IDUs were HCV positive.

In Vietnam, swallowing appears to be the currently dominant route of administration for
meth/amphetamine which is largely available in pill form4. Other users are injecting drugs,
particularly opioids; however, in 2004, 88% of drug treatment entrants were IDUs4. Very
high rates of “extramarital” sex have been documented among HIV positive drug users aged
15-30 years229, and there is good evidence of a co-occurrence of injecting and sexual risk
taking among users in several Vietnamese cities, making multiple risk factors for HIV
transmission201. Any increase in HIV among meth/amphetamine users is likely to pose risk
for their sexual partners.

Japan has an established history of problematic use of the drug despite having an apparently
very low general population prevalence of use (0.3%)3. The crystalline form is thought to be
the most common, and injecting is a major route of administration4. One study found that
7% of adolescents in drug treatment had problems with the drug230; a study of adults found
67% of meth/amphetamine treatment entrants were injecting43. High risk behaviours occur
among this group, with estimates among methamphetamine treatment entrants more
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broadly suggesting that 87% share syringes231, and 77% had had sex with commercial sex
workers231.
In China, evidence of increased use and problems exists, particularly in the north east4 232.
In 2005, 14% of “first registered addicts” were meth/amphetamine, MDMA or ketamine
users; 11% were injecting and 22% smoking (an increase relative to 2004)232.
Meth/amphetamine use is also increasingly likely in temporary dwellings or “non-fixed
places”, as opposed to venues or the user’s home (i.e. use seems to be occurring in more
risky locales)232. HIV is a risk for users with 41% of new infections in China due to sharing
of injecting equipment. Among non-IDU meth/amphetamine users, risk of HCV infection is
elevated through associated risks such as tattooing152.

In the Republic of Korea, as in the Philippines, two-thirds of treatment entrants in 2004
were using the drug4

233

; over half of treatment episodes in Singapore4 and one third in

Taiwan in 2006 were for methamphetamine. This is consistent with well-established
problems in these countries: the drug is typically smoked, and is considered a primary drug
problem4. A recent study identified a new trend towards increased injection in the
Philippines, however: meth/amphetamine was being mixed with Nubain© (Nalbuphine
Hydrochloride), a pharmaceutical mixed opioid agonist-antagonist

234

. Multiple risk factors

exist for BBVI transmission for these users: one study in Taiwan found that tattooing was a
risk factor for HCV infection among methamphetamine using prisoners who were not
injecting the drug152.
In Cambodia, there is evidence that meth/amphetamine problems are increasing,
particularly related to the crystal form4. Studies have documented high rates of
meth/amphetamine use among risk groups, and reports of injecting the drug have occurred4.

In other countries, data were more limited but there are some reports of increasing use in
Brunei Darussalam, Indonesia, Lao People’s Democratic Republic, and Malaysia4. In most
of these countries, smoking and/or injecting predominate4. In Myanmar, pills are the most
common form of meth/amphetamine available4, and use is apparently increasing. The HIV
epidemic in this country is reportedly one of the fastest growing HIV epidemics in the
world, with infection through heterosexual and IDU transmission201, so there is significant
cause for concern.
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Table 3: Data on meth/amphetamine use, injection and HIV in East and South-East Asia, by country
Year

MA use in at risk
populations

Brunei Darussalam

MA use in
general
population
0.06%3

2000

--

Cambodia

0.6%3

2004

China

--

24% of street
living/dwelling
persons in
Phnom Penh235
14% first time
treatment
entrants232

Democratic People’s
Republic of Korea
Indonesia

-0.3%3

2005

19% among
“drug users”237

Japan

0.3%3

2005

Lao People’s
Democratic
Republic

0.7%3
4.8% LT4

2004
2000

Malaysia

0.7%3

2005

7% adolescents
in inpatient
treatment230
42% LT
unemployed
young people4;
34% disco
patrons4;
14% SW4
--

Mongolia
Myanmar

-0.2%3
2% students4

2005
2006

Philippines

10%4

2004

East and South-East
Asia
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Year

Year

--

% MA
IDU
HIV+
--

Year

% MA IDU
HCV+

12% of street
living/dwelling
persons235

2006

--

--

2005

11%232

2005

--

20% among
non-IDU152

--

--

--

2004

--

--

--

2000

67% of MA
treatment
entrants43
--

---

2006

1999

0%231

Year

--

2006

--

67% treatment
entrants4

% IDU among
MA users

1994

54%231

--

--

--

--

--

---

---

---

--

<1%233

2006

--

Comments

Crystal primary drug of abuse in the
country4;
IDU is occurring, but MA typically
smoked4
Meth pills largest drug problem in the
country, crystal fifth largest problem and
increasing4;
most IDU share equipment4
Use is increasing236: pills and crystal
second and third largest drug problems
in the country4;
IDU accounts for 41% of HIV
infections4

1994

All indicators of availability and use
increasing, fourth largest drug problem
in the country4;
MA typically smoked4
Thought to be major drug of misuse;
crystal form is typically used
IDU major route4 238 239
Pills primary form and the largest drug
problem in the country;
no data on crystal/powder4;
MA typically smoked4

Fourth most common drug of misuse)4;
IDU an increasing HIV transmission
route, currently 75% of infections240
Use and problems negligible241
Pills most common form, increasing use
and third largest drug problem (2006)4
43% of heroin IDU HIV positive4; MA
typically smoked4
Largest drug problem in the country,
crystal form dominates4; MA typically
smoked4

Year

MA use in at risk
populations

Year

% IDU among
MA users

Year

Republic of Korea

MA use in
general
population
0.1%3

2004

68% treatment
entrants233

2004

90% of prison
users 242

1988

Singapore

0.005%3

2004

55% treatment
entrants4

2006

--

Thailand

0.6%3
41% M, 19%
F students
LT243;
5% “heavy”
use Bangkok
students244
1% dep.223
0.6%233
0.4%
students248
-0.2%3

2006
1999

75% treatment
entrants4,
16% IDU 245

2006

9% of IDU226;
49% LT of IDU
in Bangkok224

2001
2005
2003

29% treatment
entrants233

2006

2003

---

East and South-East
Asia

The Taiwan
Province of China#
Timor Leste
Viet Nam

2001

% MA
IDU
HIV+
--

Year

2%
IDU267;
4% F
nonIDU246

--

--

---

---

Year

--

--

2000
2004

% MA IDU
HCV+

--

2000

6% nonIDU227

2000

23% nonIDU prison
users, 152
---

2005

1999

Comments

Reports of “high” HIV prevalence242; No
HCV cases identified242; deaths
increasing233
Fourth largest drug problem in the
country, may be decreasing4;
MA typically smoked4
Crystal the largest drug problem in the
country and increasing4;
MA typically smoked4 226, although
injection common among IDUs in
Bangkok224
Detected in 9% of unnatural deaths247

Detected in 6% of forensic fatalities
1991-6249; HIV increasing among
IDUs233; MA typically smoked4
Second largest drug problem in (pill
form)4; MA usually swallowed4

NOTES: LT = lifetime; #not a UN member state; SW = sex workers; F = female; M = male; IDU = injecting drug use
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4.3. South Asia
The current prevalence of meth/amphetamine use in South Asia appears to be much less than
that in East and South East Asia (Table 4).

Although it is one of the world’s largest producers of pseudoephedrine, availability and use of
meth/amphetamine appears limited in India. Trafficking of pseudoephedrine from the north-east
of India into Myanmar and transport of meth/amphetamine back into India is believed to occur250
and seizures have been reported251. Even among a sample of “drug users” in 2004, no use was
occurring237 but later studies have reported a limited amount of use in the north eastern states250.
However should availability and use increase there is cause for concern given that IDU is the
main risk factor for HIV infection in the north-east of India201.
Meth/amphetamine use has been reported to occur in Bangladesh252-254 and seizures of small
amounts of the drug255 have been reported in the press. Use appears to be confined to oral use
and smoking at present252.

In Iran, most drug use involves opioids, although there have been seizures of crystal
methamphetamine (66kg entering from Afghanistan in 2005)256 and ecstasy use is reportedly
increasing. Minimal meth/amphetamine use has been reported: no use among psychiatric
inpatients257, cardiology patients258 or nephrology patients259; among “drug users”, 1% reported
meth/amphetamine use237. Most drug use in Iran is through non-injecting routes of
administration260, but HIV is prevalent and increasing among IDUs – 24% in 2004261 262. There
have been increases in injection, and evidence suggests that younger users are those most likely
to make this transition260. A recent study of heroin users found that injecting transitions were
made because of difficulties hiding smoking, and stigma surrounding smoking as a route of
administration263.
Data is scarce but limited use is understood to occur in Bhutan4 according to a World Bank
report264. This needs to be verified. There is also evidence that meth/amphetamine has been
imported into India from Afghanistan250 but there are few reports of use of the drug locally.
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Table 4: Data on meth/amphetamine use, injection and HIV in South Asia, by country
South Asia

Afghanistan
Bangladesh

MA use in
general
population
---

Bhutan

--

India

0.02%3

Islamic Republic of
Iran

Year

2001

MA use in at risk
populations
---

---

% MA
IDU
HIV+
---

--

--

--

--

--

--

--

0% among
“drug users”237

Year

2004

% IDU among
MA users

Year

0% high
1% among “drug 2004
--school
users”237
students265
Maldives
----Nepal
----Pakistan
-0% drug users237
2004
--Sri Lanka
----NOTES: LT = lifetime; #not a UN member state; SW = sex workers; F = female; M = male; IDU = injecting drug use

Year

% MA IDU
HCV+
---

--

-----

Year

Comments

No reports, possibly negligible242
Smoking and oral use of
methamphetamine reported to occur252
Use reported to be growing264;
IDU apparently uncommon, but sexual
norms liberal, and gonorrhoea
estimated at 2% of the population264
Some availaibility237 250;
Largest producer of ephedrine,
pseudoephedrine; IDU occurring and
HIV/HCV highly prevalent233
MA seized in 2005256;
No
MA
use
among
IDUs266;
261 262
HIV increasing among IDUs

Negligible availability and use237
Probably negligible
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4.4. Caribbean
Very limited data were available on the epidemiology of meth/amphetamine use in the
Caribbean (Table 5). The existing data available strongly suggest that use is negligible267

268

.

Injecting drug use in general is thought to be negligible in the Caribbean with the exception of
Bermuda and Puerto Rico269 270.
In 2006, adult HIV prevalence in the Caribbean region was estimated at 1.2%269; UNAIDS
estimated that 250,000 persons are living with HIV, of whom 27,000 became infected in 2006201.
AIDS was also estimated to be one of the leading causes of death among young adults in the
region. The epidemic is concentrated in Haiti and the Dominican Republic, accounting for three
quarters of people living with HIV in the Caribbean269. Generalised epidemics (greater than 1%
prevalence) have been documented in the Bahamas, Barbados, Jamaica and Trinidad and
Tobago269.

Injecting is thought to account for a very small minority of HIV infections in the region, with
transmission largely through heterosexual and homosexual routes201

269

. In Bermuda, however,

IDU is thought to be a more important cause of HIV infection269. In the Commonwealth of Puerto
Rico HIV prevalence is very high among IDUs generally (20-25%)201. In a cohort study of male
IDUs with AIDS, 29% used meth/amphetamine (cocaine and heroin were much more commonly
used)271. HIV and drug treatment coverage appear low, with minorities receiving treatment for
these problems272.
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Table 5: Data on meth/amphetamine use, injection and HIV in the Caribbean, by country
Caribbean

MA use in general
population

Antigua and Barbuda
Bahamas

-0.3%3
0% students267
0.2%3
--

Barbados
Commonwealth of Puerto
Rico#

Cuba
Dominica
Dominican Republic

Year

2003
2003

MA use in
at risk
populations

Year

---29%
among
AIDS
patients272
----

2000

% IDU
among
MA
users
-----

Year

% MA
IDU
HIV+

Year

% MA
IDU
HCV+

---

---

---

---

Year

Comments

Cocaine more prevalent but use clearly
occurring and the area considered a
“high drug traffic” area;
HIV and drug treatment coverage low271

--------1.1%3
2003
---1% LT students268
2000
Grenada
0.7%3
2005
----Haiti
-----Jamaica
-----Saint Kitts and Nevis
-----Saint Lucia
-----Saint Vincent & Grenadines
-----Trinidad and Tobago
0.8%3
2002
----NOTES: #dependent territory not a separate UN member state; LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use
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4.5. Latin America
Latin America is largely defined by its lack of meth/amphetamine use (Table 6), probably
explained by importance of cocaine in most countries in the region. Two countries where
meth/amphetamine use was noted as an issue were Mexico and Brazil.

HIV transmission in this region is also largely thought to be concentrated in sexual
transmission240. HIV prevalence is varied but elevated among female sex workers in the
region201 and widespread unprotected sex between men is also thought to be an important
cause of HIV transmission.

Production of meth/amphetamine has increased dramatically in Mexico in the past decade, and
it may be producing up to 70% of the meth/amphetamine consumed in the United States
market273. Domestic consumption is also increasing, and reflected in increased treatment
admissions for meth/amphetamine dependence, which accounted for 25% of all drug treatment
episodes in 2003274. Meth/amphetamine smoking has increased among meth/amphetamine
treatment entrants from 45% in 1997 to 71% in 2003, with around 2-3% injecting the drug274.
Meth/amphetamine use is most common in north-western Mexico, which is known for
meth/amphetamine

trafficking273,

but

is

emerging

in

north-eastern

Mexico196.

Meth/amphetamine users in Tijuana report inhaling meth/amphetamine in hollowed out light
bulbs known as “focus”, and IDUs often mix heroin with meth/amphetamine or cocaine,
possibly when the purity of these drugs is perceived to be low. In Tijuana, use of coloured
meth/amphetamine by IDU was associated with more frequent abscesses, which may be a
proxy indicator of the drug’s purity275. Mexican female sex workers using meth/amphetamine
have been found to have higher rates of sexual risk than non-users, and 16% of those who
injected drugs were HIV positive276.

In Brazil, IDU has been an important HIV transmission route, but sexual transmission has
accounted for increasing proportions of new cases in recent years201. This may be due to a
switch by cocaine injectors to smoking crack cocaine in recent years201. A study of long
distance truck drivers in Brazil found high rates of sexual risk behaviours, and
meth/amphetamine use was occurring commonly among this group197. Truck drivers typically
had unprotected sex with several partners, including sex workers and truck stop employees.
Use of both alcohol and meth/amphetamine (66%) was frequent among truck drivers and the
authors reported that this drug use was associated with unsafe sex practices277. In another study
of truck drivers, groups perceived their HIV risk as low in spite of being engaged in high-risk
40

sexual activity, and drug knowledge was reportedly low, as was access to health services and
HIV interventions197.

Generalised HIV epidemics (greater than 1% prevalence) have been documented in Guyana
and Suriname269 but no reports of significant meth/amphetamine use were located.
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Table 6: Data on meth/amphetamine use, injection and HIV in Latin America, by country
Year

MA use in at
risk
populations

Argentina

0.6%3

2005

--

--

%
MA
IDU
HIV+
--

Belize

--

--

--

--

--

Bolivia

0.3%3

2003

--

--

--

--

Brazil

0.7%3

2005

66% of truck
drivers277

--

--

--

Chile
Colombia

0.4%3
0.5%3

2004
2005

---

---

---

---

Costa Rica

2000
2000
2005

--

--

--

--

Ecuador

1.0%3
2% LT students268
0.2%3

--

--

--

--

El Salvador

3%3

2005

--

--

--

--

Guatemala

0.9%3
1% LT students268
--

2005
2000

--

--

--

--

--

--

--

0.8%3
3% LT students271
0.1%3

2005
2000
2002

--

--

--

--

--

2003
2000
2003
2000
2005

--

--

--

--

--

--

--

IDU not a major cause of HIV283

Paraguay

0.8%3
4% LT students268
0.6%3
1% LT students268
0.5%3

--

--

--

--

Peru

0.1%3

2005

--

--

--

--

MA IDU presumed negligible283,
but IDU an important cause of
HIV201
IDU not a major cause of HIV

Honduras
Mexico

Nicaragua
Panama
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0% sex
workers287

2005

1997

-14% of
treatment
entrants274
--

2003

% IDU among
MA users

3% treatment
entrants274

Year

2003

Year

% MA
IDU
HCV+

Comments

MA use in general
population

Guyana

Year

Year

Latin America

--

MA IDU presumed negligible278;
IDU historically a major cause
of HIV and HCV278-281 but now
heterosexually transmitted282
MA IDU presumed negligible;
IDU not a cause of HIV269 283
MA IDU presumed negligible284;
IDU not a major HIV cause278 284
IDU a major cause of HIV,
sexual transmission
increasing201 283
MA IDU presumed negligible282
MA IDU presumed negligible283;
high IDU HIV risk283
IDU not a major cause of HIV283
MA IDU presumed negligible285;
IDU not a major cause of HIV283
MA IDU presumed negligible,
HIV largely heterosexually
transmitted286

MA use appears negligible287 288;
IDU not a major cause of HIV,
but HIV prevalent among sex
workers269

Production, use increasing273;
IDU an increasing cause of
HIV283; MA typically smoked274

Latin America

MA use in general
population

Year

Suriname
Uruguay

0.6%3
0.1%3

2002
2004

MA use in at
risk
populations

--

Year

% IDU among
MA users

--

Year

%
MA
IDU
HIV+

--

Year

% MA
IDU
HCV+

--

Year

Comments

MA IDU presumed negligible283
; IDU an important cause of
HIV201 283
HIV heterosexually driven
289

Venezuela
0.6%3
2002 --NOTES: LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use

--

--
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4.6. Oceania and the Pacific
In most countries of Oceania there was limited or no data on meth/amphetamine use290 291, and
use was presumed negligible (Table 7). Exceptions are Australia, New Zealand, the United
States territory of Guam, and Samoa. In the United States territory of Guam and Samoa,
meth/amphetamine use has been of particular concern for some years. One in four Guam
school students had been offered crystal methamphetamine in 1998292. In 1998, half of all
treatment episodes in Guam were for meth/amphetamine293. No data were available on HIV
prevalence.

In Australia, there appears to have been an increase in both importation and local manufacture
of meth/amphetamine294

295

. Data on the population prevalence over the past decade do not

indicate an increase in overall numbers using any form of the drug, but there is good evidence
that the forms being used have changed quite markedly over that period296. Clear increases in
crystal methamphetamine use have occurred among sentinel groups of regular drug users.
Frequent crystal methamphetamine use among regular IDUs is associated with earlier initiation
to injecting, greater injection risk behaviours, and more extensive criminal activity294, psychotic
symptoms297 and dependence62

298

. Indicators of meth/amphetamine-related harm appear to

have recently stabilised, following steady increases over the past decade.

Rates of HIV are low among IDUs in Australia. Three per cent of IDUs injecting
meth/amphetamine are HIV positive; rates are higher among indigenous IDUs154. Concerns
have been raised about links between meth/amphetamine use and unsafe sexual activity among
MSM in Australia (who comprise the bulk of prevalent and incident HIV infections299).
Associations have been repeatedly found between meth/amphetamine use and risky sexual
behaviour among MSM (particularly UAIC)7 11 21 128, but no association has been found with HIV
seroconversion and some studies have not found an association in multiple regression
analyses107. Evidence suggests that meth/amphetamine use is a strong marker for engagement in
a range of highly risky sexual practices108, and that changes in HIV risk perception120 may have
played a role in increased UAIC300 301.

In New Zealand, similar increases have occurred in meth/amphetamine use over the past
decade. The use of “pure” or “P” (the local term for crystal meth/amphetamine) has been linked
to violent behaviour and significant community concern; in 2004, meth/amphetamine
accounted for 10% of treatment episodes in the country302. Use is common among sentinel
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groups of drug users, and is usually smoked. Injection of the drug is common among IDUs
(70%)303. Self-reported HIV prevalence among users is 3%.
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Table 7: Data on meth/amphetamine use, injection and HIV in Oceania and the Pacific, by country
Oceania
Pacific

and

American Samoa#

Australia

Federated States of
Micronesia
Fiji
French Polynesia#
Guam #

the

MA use in
general
population
--

Year

3.4%306
3% students294

2004
2006

MA use in at
risk
populations
--

Year

56% IDU298;
56% ecstasy
users307;
26% MSM308

2006
2006

--

--

--7% LT
students 293

--50% of
treatment
entrants293
----10% of
treatment
entrants302
--

Kiribati
Marshall Islands
Nauru
New Caledonia#
New Zealand

----4%311

Palau

--

1999

2003

% IDU among
MA users

Year

--

2006

1998

2004

18% gen. pop.
users294;
12% of ecstasy
users294;
69% of IDU294;
63% regular
users62
--

% MA IDU
HIV+

Year

--

2004

3% IDU309

% MA IDU
HCV+

Year

Major drug of concern304
305
;
Smoking main route305

--

2006

45% IDU309

Comments

2006

2006
2006
2004
--

--

Possibly negligible291 310

----

----

----

Possibly negligible291
Seizures have occurred305
Primary drug problem
for the country291 293

----28% of regular
users303;
70% of IDU303
--

----3% regular
users303 *

----16% regular
users303 *

Possibly negligible291
Possibly negligible291
Possibly negligible291
Possibly negligible291

2006

2006

2006

2006

Use reported as
increasing305;
Seizures have occurred305
Papua New Guinea
-----Use thought to be
increasing305;
HIV largely heterosexual
transmission, little IDU201
Samoa
-----Major drug of concern304
305
; Smoking main
route305
Solomon Islands
-----Possibly negligible291
Tonga
-----Possibly negligible291
Tuvalu
-----Possibly negligible291
Vanuatu
-----Possibly negligible291
#
NOTES: dependent territory not a separate UN member state; LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use; * based on self-report only
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--

--

4.7. Canada, United States and Western Europe
These regions were notable for the greater breadth and depth of data on the epidemiology of
use and harm related to meth/amphetamine compared to other regions (Table 8).
Meth/amphetamine use is an established and perhaps growing problem in numerous countries.

The

country

with

perhaps

the

largest

and

most

concerning

problem

related

to

meth/amphetamine use is the United States. Meth/amphetamine accounted for 10% of
emergency department drug related visits189 and 9% of drug treatment episodes in 2005312 and
is increasing274. Smoking is emerging as a route of administration: the percentage of new
meth/amphetamine clients who reported smoking increased from 22% in 1996 to 56% in 2003,
and the proportion injecting the drug declined from 29% to 21%274. This is consistent with the
possibility of a new cohort of users making a transition to dependent use through smoking.
There is evidence to suggest that where the crystal form of the drug is more widely available,
problems related to meth/amphetamine use are more severe189. In many instances, problematic
users come from rural areas that have been relatively poorly able to cope with the attendant
problems related to dependent use. Rural meth/amphetamine treatment clients are both
younger and more likely to be injecting the drug (37% versus 21%) than urban clients313.

Of concern are the high rates of HCV and HIV among dependent users in the United States.
Those injecting the drug are less likely than other IDUs to attend outreach services, but have
higher rates of injecting risk behaviours80, making the need for innovative programmes to reach
this population vital. In one NSP sample of IDUs, factors independently associated with
injecting risk behaviour included meth/amphetamine injection, homelessness, depression, and
having a recent same-sex sexual partner80. Female injectors have been found to have higher
rates of HCV than males79

314

. Among MSM in San Francisco, meth/amphetamine users had

higher HIV incidence rates (6.3% versus 2.1%) but the association did not remain after
controlling for confounders315.

In Canada, crystal methamphetamine injection is uncommon among older IDUs (7%); in one
cohort it was independently associated with syringe borrowing and lending, but not with
unprotected sex or sex work316. Meth/amphetamine use appears to be a greater issue among
younger age groups316 317; between 2001 and 2005 it was an issue for one-quarter of adolescent
drug treatment entrants in one clinic318. Limited data suggest that problems related to this drug
use are increasing in Canada.
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In Austria, meth/amphetamine use appears to be increasing among younger people, and
injecting is common among treatment entrants (42%)319 (“treatment entrants” in this instance
refer to those entering treatment for opioid substitution therapy). This is of concern as HIV
infections have been concentrated among younger drug users in recent years319; prevalence
estimates of around 50% for HCV and 0-6% HIV have been found among samples of drug
users, although not related to meth/amphetamine specifically319.

A significant problem related to meth/amphetamine has also been noted in Sweden.
Meth/amphetamine was common among drug treatment entrants (35%) and “problem drug
users” (39%), and 90% of these users may inject the drug320. In 2003, 88% of IDUs injecting the
drug were found to be HCV positive41. Meth/amphetamine is commonly detected in traffic
fatalities321.

In Belgium, 11% of calls to drug telephone-helplines were about meth/amphetamine in
2004322, although meth/amphetamine did not rank highly as a drug of concern in drug
treatment centres322. Low rates of use were found among sex workers. HIV and HCV rates
among IDUs in general are 7% and 35-79% respectively, and HIV incident infections among
this group appear to be declining322.

In Germany, treatment episodes for meth/amphetamine use have increased over the past
decade from 2% in 1994 to 10% of all first-time outpatient drug treatment episodes (and 4% of
inpatient episodes) in 2004323. Smoking and snorting were reportedly the most common routes
of administration. HIV is not prevalent among IDUs generally (less than 5% in 2004), and HCV
prevalence is 43%323.

In Denmark, there is evidence that meth/amphetamine problems may be increasing. In 2004,
one quarter of first time drug treatment entrants were for meth/amphetamine; there is increasing
evidence of greater treatment need among young adults for this drug use324. No estimates were
available on the prevalence of HIV or HCV among meth/amphetamine injectors and the only
prevalence study with IDUs was conducted in 1997.

Concerns about increased problems related to meth/amphetamine use were voiced in southern
Italy by clinicians a decade ago325 and a recent novel examination of metabolites in wastewater
from Milan confirmed high levels of meth/amphetamine use in that population326. Population
surveys have suggested increasing use, which is clearly concentrated among some populations
of young people (Table 8).
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Similarly, the Netherlands appears to have considerable use, but it is not reflected in treatment
numbers or hospital admissions327; injection of meth/amphetamine appears to be rare even
among treatment populations, and the drug is not used by IDUs; most use is either by
swallowing or snorting327. Users presenting for treatment are significantly younger than users of
other drugs. HIV incidence due to IDU is low, with most transmission sexually driven327.

The underestimation of drug use produced by household surveys is clearly demonstrated using
data from Finland. The household survey estimate of any past year use – 0.6% – is effectively
the same as the estimate of problematic meth/amphetamine use produced using indirect
prevalence estimation methods (0.4-0.6%)187

328

; rates are higher among younger age groups.

Meth/amphetamine accounted for 26% of treatment episodes and was injected by 79% of
patients in 2004328. HIV and HCV infections appear to be decreasing among IDUs in this
country; prevalence among IDU generally is 4% and 67% respectively328.

In France, the use of meth/amphetamine does not appear to be associated with the same rate of
problems: the population prevalence estimate of past year use was 0.2% (versus 0.6% for
Finland), but meth/amphetamine accounted for only 0.7% of new drug treatment episodes in
2003329. The data for some other countries also suggested limited use and problems, including
Greece, Malta, Ireland, and Iceland. In Malta, meth/amphetamine use also appears very low;
HCV is prevalent, however, among current IDUs (35%) and prisoners (50%); HIV is uncommon
(0% IDU, 1.3% prisoners)330.

In the United Kingdom, use of this drug was recently reported as low and stable. HIV
prevalence among IDUs generally is less than 1%; HCV prevalence was around 45% in 2004
and incidence is reportedly increasing331. Levels of use are higher among some groups
including MSM (both those who are HIV positive and HIV negative)332.

Limited or no data were available to assess the state of affairs in numerous countries including
Albania, Andorra, Monaco, Montenegro, Liechtenstein, and Macedonia.

As a general comment, many countries in Europe have relatively good availability of cocaine. It
may well be the case that this serves to contain the availability and/or use of
meth/amphetamine (through user preferences, supply control on the part of drug distributors, or
both).
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Table 8: Data on meth/amphetamine use, injection and HIV in Canada, United States and Western and Central Europe, by country

Albania
Andorra
Austria
Belgium
Canada

Denmark

Finland

France

Germany

Greece

MA use in general
population

Year

MA use in at risk
populations

0.02%3
-0.8%187
1.5% 15-34yrs187
0.8%3
1.3% students322
0.8%3

2004

----

2004
2004
2001
2003
2004

2001
2004
2004
2003
2001
-5

29% treatment
entrants187

2004

Year

% MA IDU
HIV+

Year

% MA IDU
HCV+

2004
2004

--

--

--

--

2004

--

--

Problems higher among
people under 30yrs324

2004

--

--

HIV and HCV incidence
reportedly declining328

HIV largely transmitted
through sexual routes329;
HIV and HCV estimated at
4% and 55% among IDUs329
MA usually smoked or
snorted; HIV epidemic
reportedly stable323
Presumably negligible336

0.3% treatment
entrants187

2003

--

--

--

0.9%323
2.4% students323
2.2% 15-34yrs187
0.02%3
0.1% 15-34yrs187

2004
2003
2003
2004
2004

6% of treatment
entrants323

2004

--

--

--

<1% of treatment
entrants336;
11% use disorder
– male prisoners337
--

2004

28%
prisoners337

<1% of treatment
entrants339

2004

13% music event
attendees341;
0.1% treatment
entrants187

2004

2003

Ireland

0.9%3
1.5% 15-34yrs187

Italy

0.6%340
0.4% 15-34yrs187

2004
200203
2003
2003

0.2%3

2005

1.3%
treatment
entrants187
69%
treatment
entrants187

Comments

----

2000
2000
2003

2004

Year

----

2000
2000
2004
2004
2004
2002

0.9%3

50

5% sex workers322;
16% of IDU322
7% of IDU316;
48% at raves333;
27% of adolescent
treatment
entrants318
12% treatment
entrants187

% IDU
among MA
users
--42% in
treatment319
18-30%
drug users322
--

1.3%187
3.1 % 15-34yrs187
6% LT students324
0.6%187
1.3% 15-34yrs187
0.4-0.6% dep.
use328
0.2%187
0.4% 15-34yrs187
1.8% students329

Iceland

Liechtenstein

Year

2000

0%
prisoners337

2000

--

HIV increasing among
younger users319
Not mentioned as a common
drug in treatment setting322
Little documented trends334;
reports of increasing MA
use335 perhaps concentrated
among younger persons317

2000
--

2004

5%
treatment
entrants
0%
treatment
entrants

--

--

2003

--

--

2004

--

--

Not detected in drug deaths
in 2002338

Detected in 7% injured
drivers342;
HIV increasingly sexually
transmitted, IDU reducing343;
prevalence declining among
IDU344; HCV stable and
endemic340

MA use in general
population

Year

MA use in at risk
populations

Year

Luxembourg

0.4%3
2.2% students345

1999
2000

3% of treatment
entrants345

2004

Malta

0.3%3
0.0%187
---

2001
2001

0.7% treat
entrants187
---

2004

0.6%187
1.2% 15-34yrs187
2.2% LT
students327

2001
2001
2003

6% treatment
entrants187;
1% of problem
drug users327

2004

Norway

1.1%187
2.0% 15-34yrs187
3.5% LT
students346

2004
2004
2004

9% treatment
entrants346

2004

Portugal

0.1%187
2% past month
university349

2001
2000

San Marino
Serbia

---

Slovenia

0.2%3

Monaco
Montenegro
Netherlands

1999

% IDU
among MA
users

Year

% MA IDU
HIV+

Year

% MA IDU
HCV+

--

--

--

--

--

---

---

---

--

--

12% of
IDU346

--

--

--

--

--

--

---

---

---

---

--

--

--

90% of “synthetic
drug users”352;
0.2% treatment
entrants187

2003

2004
2004

2%
treatment
entrants187

2004

Year

Comments

Use thought to be increasing,
no data on injecting345; HIV
among IDU 5% and
decreasing, HCV increasing
and 74%345
Use appears low330

Domestic production has
been detected3
MA use common among
“school drop outs” and
juvenile detainees327; problem
80% of MA users in treatment
less than 30yrs327; MA snorted
(59%) and swallowed
(26%)327; HIV incidence low
Use stable or increasing346;
MA commonly detected in
drug drivers346-348 and 4% of
drug deaths338; MA IDU may
be uncommon346; HIV rare
but HCV common among
IDUs346
Not mentioned as a drug of
concern in treatment statistics
or clients350 351; MA detected
in 3% of drug deaths350;
among IDU generally HIV
13% and HCV 44%350
Domestic production has
been detected3
Not reported as a drug of
concern in treatment
settings352; MA typically
swallowed or snorted352;
<1% HIV and 23% HCV
among IDUs generally352
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MA use in general
population

Year

MA use in at risk
populations

Year

Spain

1.0%3;
1.6% 15-34yrs353;
3.3% students353

2005
2003
2003

1% treatment
entrants187

2002

Sweden

0.2%3;
3%
LTconscripts320

2000
2005

28% treatment
entrants187;
39% problem drug
users320

2004

Switzerland

0.8%3

The Former
Yugoslav
Republic of
Macedonia
United
Kingdom

--

United States

1.2% students 357
1.5%187
2.9% 15-34yrs187

1.8%3
3.9% 16-25yrs359

2003

2006
2004
2004

2005
2003

% IDU
among MA
users
6.0%
treatment
entrants187

--

90%
problem
users320;
40%
treatment
entrants187
--

--

--

13%HIV+ MSM332;
8% HIV- MSM332;
5% treatment
entrants187;
75% prison
entrants358
9.2% of treatment
entrants312;
10% MSM315

2005

2003
2003
2004
2004
1995
2005
2001
/2

% MA IDU
HIV+

2002

--

--

2005

--

88%354

Year

% MA IDU
HCV+

--

--

--

--

--

Year

2003

2004

27%
treatment
entrants187

2004

--

3% gen pop
users360;
21%
treatment
entrants274

1998

9% F IDU79

NOTES: LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use
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Year

2003

2004

44%314;
75% F IDU79

Comments

Sporadic use among young
people, stable353;
Not a major drug in treatment
settings, rarely detected in
overdoses353;
HIV (31%) and HCV among
IDU very high but HIV
incidence decreasing353
Common among problematic
users355 but pop size seems
low320; 10% fatally injured
drivers321 and 12% of drug
deaths338
detected in 4% of drug
drivers356

Use and problems thought to
be low331; HIV low among
IDU generally (<1%), HCV
around 40%331

2002
2004

Sustained and concentrated
problem throughout many
states, spreading from West to
East; crystal form common in
the West and powder
increasing in the Midwest189;
mentioned in 10% of ED
visits189

4.8. Middle East and Northern Africa
There was little data on meth/amphetamine use in this region (Table 9). Khat predominates in
many countries in the Middle East and Africa361 – in Yemen e.g., 60% reportedly use the drug
“frequently”362. Khat plant leaves (Catha edulis forsk) are chewed – these contain an active
psychostimulant substance known as Cathinone, which is similar to amphetamine in both its
structure and activity363-366.

Meth/amphetamine precursor chemicals are produced in the United Arab Emirates and
seizures of meth/amphetamine have been reported in Cyprus367.

Limited anecdotal media reports in Saudi Arabia suggest that use and problems are occurring in
this country368. No direct data could be obtained on meth/amphetamine use in Iraq, but there
have been media reports of heavy use among Iraqi military personnel fighting in the current
Iraq war369

370

. In Lebanon, there have been reports of meth/amphetamine use concentrated

among “high income” members of the population371.
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Table 9: Data on meth/amphetamine use, injection and HIV in the Middle East and Northern Africa, by country
Middle East and
Northern Africa

Year

MA use in at
risk
populations
---

Algeria
Bahrain

MA use in
general
population
-0.1%3

Cyprus
Egypt
Iraq
Israel

0.2%3
0.5%3
-0.4%3

2003
2006

Jordan
Kuwait

2001
2005
1990

Lebanon

0.4%3
0.3%3
0.2%
urine
positive
conscripts375
0.4%3

---1% high risk
adolescents374
-5%
general
practice376

2001

Libyan Arab Jamahiriya
Morocco
Oman
Qatar
Saudi Arabia

-0.02%3
0.1%3
0.02%3
0.002%3

2004
1998
1996
2000

Sudan
Syrian Arab Republic
Tunisia
Turkey

-0.003%3
-0.2%3

United Arab Emirates

Yemen

Year

% IDU
among MA
users
---

% MA IDU
HIV+

Year

% MA
IDU HCV+

---

---

-----

-----

-----

---

---

---

--

--

--

--

------

------

------

-----

-----

-----

--

----10%
treatment
sample377
---0%
psychiatric
outpatients379
--

--

--

--

--

--

--

--

--

2005

2005

1998
2003

2003

NOTES: LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use
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Year

Year

Comments

IDU a major cause of HIV
transmission372 with 20% of
IDUs HIV+373
Seizures have occurred367

Reports of availability and use
among “high income
recreational users”371

Reports of increasing
problematic use in the Eastern
provinces368
61% HCV among IDUs378

IDU reportedly increasing380;
Precursor chemicals produced
here
Khat widely used – 80% of
men and 60% of women use it
frequently362

4.9. Sub-Saharan Africa
Data are notably absent for this region (Table 10), but meth/amphetamine use is presumably
negligible in most countries, with the exception of South Africa. Khat has been used widely in some
countries (e.g. 37% in Ethiopia381), and has been associated with psychosis382-384 and with risky
sexual behaviour among school students385.

Traditionally, injecting drug use has not been widespread in Sub-Saharan Africa, although it has
been increasing in some East-African countries. HIV prevalence is among the highest in the world in
this region, with transmission typically sexual240.

In South Africa, meth/amphetamine is called “tik”. Its use is concentrated among young people, and
is rapidly increasing190 386. Methamphetamine was used by 45% of drug treatment entrants in 2005,
with 41% using daily. Injecting was rare among this population (<5%), with smoking typical
(90%)190.

However, the implications of meth/amphetamine use for HIV transmission are considerable. HIV
prevalence in the general population in South Africa is 19% and thought to be increasing; rates are
four times higher among girls than boys aged 15-24 years240. There appear to be associations
between meth/amphetamine use and sexual risk behaviour among young people, drug users and sex
workers. One study found that sexual risk in general was considered by young people to be related
to girls’ limited power in sexual relationships, and boys’ perceived invulnerability to HIV infection
and the cache derived from having multiple partners; drug use was thought to affect adolescents’
inhibitions and the capacity to negotiate safer sex387. A study of South African adults found that
poverty-related stressors were important predictors of HIV risk behaviours among drug users388 and
female sex workers found that relationships with men affected both sexual and drug risk
behaviours389.
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Table 10: Data on meth/amphetamine use, injection and HIV in Sub-Saharan Africa, by country
Sub-Saharan Africa

Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African
Republic
Chad
Comoros
Côte d’Ivoire
Democratic Rep. of
Congo
Djibouti
Equatorial Guinea
Eritrea
Ethiopia
Gabon
Gambia
Ghana
Guinea
Guinea-Bissau
Kenya
Lesotho
Liberia
Madagascar
Malawi
Mali
Mauritania
Mauritius
Mozambique
Namibia
Niger
Nigeria
Republic of the
Congo
Rwanda
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MA use in
general
population
-----0.9%3

Year

1999

--0.01%3
------0.3%3
--1.0%3
--0.6%3
-------0.1%3
-1.1%
6.7% students391
---

1996

2006

2006

2006

2000
1999
2002

MA use in at
risk
populations
-------

Year

% IDU
among
MA users
-------

Year

% MA IDU
HIV+

Year

% MA IDU
HCV+

-------

-------

---

---

---

---

-----

-----

-----

-----

-----------------

-----------------

-----------------

-----------------

-----

-----

-----

-----

--

--

--

--

--

--

--

--

Year

Comments

Considered a commonly used
drug in mid 1990s390

Amphetamine, ephedrine391

Sub-Saharan Africa

Sao Tome and
Principe
Senegal
Seychelles
Sierra Leone
Somalia
South Africa

MA use in
general
population
-----0.5%3

Year

2005

MA use in at
risk
populations
-----45% of drug
treatment
entrants190
-----

Year

2005

% IDU
among
MA users
--

Year

------

Swaziland
--Togo
--Uganda
--United Republic of
--Tanzania
Zambia
0.1%3
2003 --Zimbabwe
0.1%3
2000 --NOTES: LT = lifetime; SW = sex workers; F = female; M = male; IDU = injecting drug use

% MA IDU
HIV+

Year

% MA IDU
HCV+

--

--

------

------

-----

-----

---

---

Year

Comments

MA increasing74 392 398 and
concentrated among young
people; IDU uncommon route

20% current Khat users392
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5. Discussion
In this section we outline some broad implications of this review for interventions and
future work. This desk-based literature review identified a range of issues related to the
existing data – and its substantial gaps – on meth/amphetamine use, injection and the
association with HIV.

Meth/amphetamine use appears to be increasing in many parts of the world. Understanding
of stimulant drugs lags far behind depressant drugs, and therapeutic options are far more
limited for meth/amphetamine users than for depressant drugs.

As IDUs now account for 10% of global new HIV infections, and 30% of infections outside
Africa, it is imperative that more research is conducted on the relationship between HIV
and meth/amphetamine. This need is particularly marked for low and middle income
countries, where the bulk of meth/amphetamine users worldwide live, and yet where
knowledge is most limited.

5.1. Epidemiology of use, injection and associations with HIV
There is a clear, broad imperative for research upon the epidemiology and associated harms
of meth/amphetamine use. Many countries have scant or no data on the prevalence, route
and form of meth/amphetamine use, let alone the prevalence of HIV and HCV among users.
There is limited data available on the types of meth/amphetamine available across
countries, yet this seems to be a crucial factor in determining the extent to which
meth/amphetamine poses a problem within a given country or region. The associated harms
of meth/amphetamine use and injection have been summarised in the beginning of this
report, yet the quality and amount of data that exist on the scale of the problem –
particularly in Asia where use is thought to be increasing – are exceedingly poor. This issue
must be addressed if responses are to be appropriately targeted. On the basis of the current
evidence, problematic meth/amphetamine use appears more prevalent in Asia, North
America, a number of European countries, Mexico, South Africa New Zealand and
Australia.

Better monitoring of use, risks and harm among known at-risk populations is required. It
seems that problematic use tends to be concentrated within high risk groups in many
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countries; population prevalence estimates of past year use are therefore of limited
usefulness for providing information about the extent to which meth/amphetamine use is
causing harm in a given country. Treatment data fill this gap to some extent, but do not exist
in many countries, and should also not be taken to reflect accurately levels of problematic
use, since users may be unlikely to present for treatment in some settings (particularly those
which are targeted towards opioid users). Data on patterns of use among at-risk groups
should be collected wherever possible, and reported regularly.

In terms of injecting risk, the evidence on this topic is surprisingly scant. Some studies have
suggested increased likelihood of injecting risk and HIV seroconversion among
meth/amphetamine injectors compared to injectors of other substances, others have not.
More and better data on this issue are needed. The prevalence of HIV and HCV among
meth/amphetamine

IDUs

is

poorly

documented

in

almost

every

country.

Meth/amphetamine injectors (and users) appear to be a younger population than opioid
users; different strategies may be required to target this group, which seems less likely to
present for treatment or engage routinely with harm reduction services (see below).

Perhaps not surprisingly, given their younger age and the context of meth/amphetamine use
for some users, sexual risk behaviours have been documented as more common among this
group. This provides an additional avenue through which HIV and other STIs may be
transmitted, and may be important where HIV transmission is occurring primarily through
sexual routes (and particularly among MSM).

It is unwise to invoke overly simplistic causal explanations of the association between
sexual risk and meth/amphetamine use. They are unlikely to be true. They are therefore
unlikely to produce useful policy or treatment responses, given the multitude of factors
which appear to influence the association.

There is much that we do not know about the comparative epidemiology of
meth/amphetamine use and dependence around the world. There is a clear need for careful
cross-national investigations of the epidemiology of meth/amphetamine dependence and
risk factors for dependence among users. Most of what little we know is dominated by
research in higher income countries, although well-conducted studies in Thailand are
providing some data on risks in Asia. We do not know the extent to which data from high
income countries are applicable in low and middle income countries. At this stage, we must
apply existing knowledge on risks to countries without data, but these associations may
differ in important ways and future work must address this gap.
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5.2. The importance of form and route of administration
Available data strongly suggest that both route of administration and the form of
meth/amphetamine are important factors affecting the nature and extent of harms. Although
the focus of this report was upon the injection of meth/amphetamine, the data clearly
showed that in countries where smoking was an important route of administration,
meth/amphetamine was likely to be a problem. Smoking is an important route of
administration in countries where the crystal methamphetamine form is known to be
available.

Given the limited data, it is difficult to tease apart the relative contribution of these two
factors (meth/amphetamine form and route) and more work is needed on this question.
Recent Australian evidence suggested, however, that among a sample who were largely
injecting methamphetamine, use of the crystalline form made a unique contribution to the
risk of dependence62; other work has suggested that those smoking but not injecting crystal
methamphetamine are also at increased risk of a range of harms including dependence393
(see also Sections 1.2 and 1.3).

On the basis of data from higher income countries with established opioid use problems,
meth/amphetamine users appear less likely to be injecting the drug than opioid users, and
more likely to use meth/amphetamine orally or intranasally. With the advent of crystal
methamphetamine, however, there has been a notable increase in smoking as a route of
administration; this is the case in many Asian countries. As use becomes more entrenched,
it is unclear to what extent crystal methamphetamine users will make the transition to
injecting. Attention needs to be given to the possibility that such transitions will be made,
particularly among dependent users. This is probably more likely where there is already an
established population of injecting drug users and may be made more likely if access to
smoking equipment is banned (see below). Concerns have been raised about transitions to
injecting among large populations of heroin/opium smokers in countries such as Iran, and it
seems prudent to be focusing attention on countries (particularly in South East Asia) where
smoking methamphetamine is common, where dependent use has emerged as an issue, and
where injecting of other drugs is becoming more prevalent.
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5.3. Possible responses
There are a number of spheres in which interventions to reduce meth/amphetamine use and
its related harms may be targeted. In this report, we intend to briefly summarise the major
ways in which it may be possible to reduce meth/amphetamine use and harm. Future work
could examine in detail the evidence for interventions to reduce the production,
availability, use and related harms of meth/amphetamine.

5.3.1. Supply reduction
5.3.1.1. Precursor control
A review of responses to meth/amphetamine use and harm is well beyond the scope of this
paper, but in many if not most countries the first response to increased availability of
meth/amphetamine by governments seems to be consideration of changes in the scheduling
of precursors for its manufacture. There has been examination in the United States of the
impact of domestic scheduling changes upon meth/amphetamine related harms394 395, with
some evidence of a reduction following increased restrictions. The effects of this change in
the United States have not been sustained, given that production appeared to increase in
Mexico as a consequence of the United States ban on precursors.

Of course, restrictions upon availability in a country often lead to a shift by manufacturers
to obtaining precursor chemicals from alternative sources. In the case of Australia in the
1990s, restrictions on precursors is thought to have led to a shift to different production
methods

with

the

result

that

in

Australia

virtually

all

amphetamine

is

now

methamphetamine296, with more users now smoking the drug instead of snorting or
swallowing it. Anecdotal reports suggest that recent restrictions upon the availability of
over-the-counter cold and flu medications in Australia have led to increased pharmacy
break-ins, suggesting displacement of diversion of pseudoephedrine to higher levels in the
supply chain30.

Attempts to control supply may limit availability but they are unlikely to permanently
reduce availability or use as long as demand for the drug continues to be strong.
Interventions to reduce demand and harm related to meth/amphetamine use must also be
implemented.
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5.3.1.2. Laws related to drug possession or supply
There is little available data regarding the impact of changing laws surrounding penalties for
possession of small quantities of meth/amphetamine. It is unlikely that increases in the
severity of penalties for possession of meth/amphetamine will substantially reduce
consumption (based upon prior studies examining cannabis use), and there is a risk they
may further disadvantage users who are detected by police, since they are likely to
already be experiencing problems related to their drug use. We are not aware of any work
evaluating the benefits (or negative consequences) of more severe penalties for supplying
illicit drugs.

5.3.2. Demand reduction
5.3.2.1. Treatment of meth/amphetamine dependence
A wide range of interventions have been examined for the treatment of meth/amphetamine
dependence396

397

. There is at present no evidence of the effectiveness of agonist

pharmacotherapies

for

meth/amphetamine

dependence398

399

.

Interest

among

meth/amphetamine users in existing trial medications may also be limited399 and perhaps
only effective in highly selected groups397

399

. Future research should investigate other

medications.

Some evidence exists that behavioural interventions are effective in the treatment of
meth/amphetamine dependence396 399-401. The approaches that appear to have the greatest
promise include cognitive behavioural therapy and contingency management. Manuals for
such interventions have been developed by researchers in Australia and the United States398
402

. Guidelines have also been developed for general practitioners to identify, assess and

respond to psychostimulant problems among their patients403 v. Such resources should be
promoted to service providers as they represent the synthesis of current evidence in this
area. Much more research is needed, however, into effective behavioural approaches401.

Successful reduction of drug use among dependent users has been associated with
reductions in sexual risk behaviours404 and HIV risk behaviours89

405

. Presumably, HIV

medication adherence might also improve if drug use is reduced (as has been found for
effective treatment of heroin dependence). In a review of the issues for MSM404, three policy
recommendations were made:
v

Details of the MATRIX model for meth/amphetamine treatment are available free of charge at
http://www.kap.samhsa.gov./products/manuals/matrix/index.htm.
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1.

Treatment for drug dependence should simultaneously address drug use and sexual risk
behaviours (see below);

2.

drug treatment should be considered as a possible method of HIV prevention;

3.

drug counsellors in generalist treatment settings should be educated about the specific
cultural and sexual risk issues among risk populations (such as MSM)404.

It seems reasonable to recommend that these principles be extended to all persons in
treatment for meth/amphetamine dependence. The social and psychological effects of
heavy meth/amphetamine use also need to be addressed. These include the physical
consequences of using crystal; problems related to the development of psychotic symptoms;
and the social, financial and occupational consequences of heavy use. Treatment of
meth/amphetamine dependence may increase adherence to HIV medication, which is an
important consideration for HIV positive users.

5.3.2.2. Community education
Some have responded to meth/amphetamine and other drug use by developing education
campaigns based upon promoting the risks in an emotive and dramatic fashion – so-called
“fear campaigns” – derived from social marketing vi principles406. They are common in the
area of alcohol and drug use prevention406. This is in stark contrast to the general advertising
industry, where such tactics are considered unethical406.
The evidence for the effectiveness of “fear campaigns” is far from satisfactory407. Factually
based messages are preferable, will be less stigmatising, and will avoid the tendency for
biased and exaggerated messages to be accurately identified as such by those with
knowledge of the drug concerned.

5.3.3. Harm reduction
5.3.3.1. Injecting related harm reduction
Needle and syringe programmes have been shown to reduce HIV transmission and injecting
risk behaviour. Current NSP models (in countries where they have been established for
some time) appear to be less effective at engaging some populations of injecting drug users,
vi

Social marketing refers to a method used to achieve desirable behavioural change at the
community level, typically involving mass marketing techniques that are used to correct
misperceptions and to increase the social acceptability of a behaviour413.
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including meth/amphetamine injectors and young IDUs. In the case of meth/amphetamine
users, they are unlikely to regularly attend such services, and are more likely to obtain
multiple needles at a given visit, reducing the window of opportunity for engagement. It is
important that harm reduction measures reach occasional, recent, experimental and
young IDUs408. More active models of engagement with meth/amphetamine IDUs must be
developed.

Harm reduction strategies should be aimed at preventing the uptake of injecting as well as
encouraging current injecting drug users who are unwilling or unable to stop to use noninjecting routes of administration. Recent evidence suggests that both injection and sharing
of injecting equipment will reduce if there is greater access to smoking equipment for
IDUs409.

The negative impact of outlawing smoking equipment upon this group – in terms of
increasing risks of BBVI transmission – should be considered. Provision of smoking
equipment through NSPs should be considered as an additional harm reduction measure.

The risks of smoking crystal methamphetamine need to be communicated to users in a
balanced manner. The involvement of peers (users) in the design and delivery of messages
is recommended.

Effective harm reduction measures that also include efforts to reduce sexual risk are needed,
yet research into interventions targeted towards this hard-to-reach group was difficult to
find. Investigation of alternative methods of service delivery including a greater emphasis
upon peer models of information and engagement, and access through groups not
explicitly drug-focused (e.g. gay, lesbian, bisexual and transgender (GLBT) outreach
organisations for at-risk individuals in the GLBT community) might prove useful, and might
allow for both sex and injecting harm reduction interventions410. In countries where Internet
access is high, delivery of brief interventions and harm reduction information
electronically may provide some benefit to those unwilling to present to drug treatment
services. Further work in this area could be of immense value.

5.3.3.2. Sexual risk reduction
High risk sexual behaviours are more common among meth/amphetamine users than other
drug users and constitute a further potential route of HIV transmission: sexual risk should be
reduced in this population. Interventions have been developed (largely in the United States)
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to reduce sexual risk behaviours, with individual, community outreach, family and
structural, and peer level approaches411.

The authors of a recent review concluded that there are many areas in which research is
still needed, particularly in resource-poor settings and in comparing the relative impact of
different levels of interventions411. Little research has been conducted with heterosexual
meth/amphetamine users in low and middle income countries, and more research is needed
in that context. Notwithstanding such gaps, there is a clear public health imperative to
introduce programmes to reduce sexual risk, and several important components are
indicated411. They are:

1.

Education: accurate information about HIV transmission and how safer sex can reduce
HIV transmission risk, with peers playing an important role in developing social norms.

2.

Condoms: ready and discreet availability of condoms, publicly and free or at little cost.

3.

Voluntary HIV counselling and testing: to increase knowledge of serostatus and
facilitate safer sexual behaviour411.

5.3.4. Interventions to address HIV among IDUs
Interventions to address HIV among meth/amphetamine IDUs should be consistent with
the UNAIDS Comprehensive Package for prevention and care of injecting drug users vii.
Some of these have already been discussed above as they pertain specifically to
meth/amphetamine users. The package includes:
•

information, education and communication (IEC);

•

full range of treatment options;

•

implementation of harm reduction measures;

•

voluntary confidential HIV counselling and testing;

•

prevention of sexual transmission of HIV;

•

access to primary heath care;

•

access to ARV therapy; and

•

promotion, protection and respect for human rights – and particularly anti-stigma and
discrimination measures.

vii

See e.g. http://data.unaids.org/UNA-docs/cco_idupolicy_en.pdf
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5.3.4.1. HIV treatment
HAART should be available to those who need it146 but in low and middle income countries
access to such treatment is especially difficult. Discussions of treatment coverage are clearly
beyond the scope of this review, but it bears remembering that access to effective treatment
for HIV is not universally available for persons with HIV.

Poor adherence to HIV medication may be more common among those who have current
drug use problems, and this includes meth/amphetamine dependence143

147 148

. Persons

presenting with meth/amphetamine dependence who are also HIV positive should be
encouraged to address their drug use143. Those actively using meth/amphetamine should
be offered treatment for HIV; clinicians should offer treatment and provide good support
to assist clients with adhering to medication143.

Part of good clinical practice involves assessment for potential non-adherence and this
should be conducted carefully. Adherence counselling should be a component of
treatment. This should be ongoing but evidence suggests that a particular focus should be
placed upon maintaining adherence in the first four to six months of treatment, which has
been found to be an important factor in improving the treatment outcome143.

The evidence mentioned earlier regarding possible interactions between meth/amphetamine
and ARV medication is cause for concern (see Section 3.4.4). Despite this, no studies have
been carried out to investigate possible meth/amphetamine-ARV interactions. Research is
needed to carefully investigate potential interactions, but in the meantime, WHO guidelines
state that current meth/amphetamine users should receive HAART but should not be
prescribed ritonavir or lopinavir/ritonavir143.
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5.4. Future research
There should be a concerted investment in research across all domains considered in this
report – there is a clear, broad imperative for research upon the epidemiology and
associated harms of meth/amphetamine use. This research should be conducted in varying
countries and particularly focused upon low and middle income countries where little is
known but use appears to be high. Research areas include but are not limited to (not in
order of importance):
•

Collection of routine data on the route, form, frequency and quantities of
meth/amphetamine among users across countries.

•

Studies of HCV and HIV risk among meth/amphetamine injectors.

•

Better estimates of the population prevalence of dependence.

•

Studies of the natural history of meth/amphetamine use and dependence.

•

Careful

research

across

countries

and

populations

on

the

association

of

meth/amphetamine use with sexual risk behaviours.
•

Studies of the motivations and functions of meth/amphetamine use across countries.

•

Studies of the risks of meth/amphetamine induced psychosis and possible geneenvironment interactions.

•

Prospective studies examining the magnitude and nature of risks of HIV and HCV
infection faced by meth/amphetamine users/injectors, across countries where the
context of use and background prevalence of HCV and HIV differ.

•

Studies of the impact of HAART on injecting risk behaviours among IDUs.

•

Studies of possible meth/amphetamine-ARV interactions.

•

Research into interventions to address meth/amphetamine dependence, including
concerted efforts to develop effective and attractive pharmacotherapies.

•

Research on methods of addressing sexual risk behaviours among heterosexual
meth/amphetamine users in low and middle income countries.

•

Examination of better models of service delivery for meth/amphetamine users – both
harm and demand reduction services.

•

In countries where Internet access is high, research into the use of the Internet to deliver
brief interventions and harm reduction information.
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6. Conclusions

Meth/amphetamine use is clearly associated with significant harm. Both use and
problematic use appear to have increased in recent years. Despite this, good
epidemiological data on the extent of the problem were disappointingly scarce. The data
currently available are overly reliant on household or school surveys, which provide a poor
indication of problematic use. Treatment data, although useful, are a lagging indicator and,
given the poor engagement of meth/amphetamine users with treatment services, highly
likely to underestimate treatment need. Research must be carried out on an ongoing basis
with groups at risk of meth/amphetamine and other drug use problems, and must document
both the form of meth/amphetamine used and the route of administration. On the basis of
the current evidence, problematic meth/amphetamine use appears more prevalent in Asia,
North America, a number of European countries, Mexico, New Zealand and Australia.

Both injecting and smoking pose particular risks for meth/amphetamine dependence; and
there is evidence that those who begin smoking the drug may switch to injecting after some
time. The evidence on injecting risk behaviours was inconsistent, with some studies finding
an association with elevated risk, and others not. We could not find published data on the
prevalence of HIV and HCV among meth/amphetamine users in most countries. Some
studies found a lower prevalence than for other groups of drug injectors, but the evidence is
far from conclusive.

Based on the existing data, sexual risk behaviours appear more common among this group,
which poses risks for HIV and other STI transmission, and is especially important where
sexual transmission is driving the HIV epidemic. Overly simplistic conceptions of the
association between sexual risk and meth/amphetamine use are unhelpful. They are
unlikely to produce useful responses, given the multiple factors likely to explain the
association.

Better strategies for engaging with meth/amphetamine users are urgently needed, given that
users are unlikely to engage with drug treatment and harm reduction services. HIV
treatment should be provided to HIV positive users, with appropriate handling of risks for
drug interactions. If we are to deliver effective interventions to persons experiencing
problems relating to meth/amphetamine use, much more research into treatment is needed,
particularly investigating proactive and attractive service models of consumer engagement.
68

References
1. Degenhardt L, Topp L. "Crystal meth" use among polydrug users in Sydney's dance party
subculture: characteristics, use patterns and associated harm. International Journal of
Drug Policy 2003;14:17-24.
2. Dean A. Chapter 3: Pharmacology of psychostimulants. In: Baker A, Jenner J, Lee N,
editors. Models of intervention and care for psychostimulant users. NDS Monograph
Series No. 51. 2nd Edition ed. Canberra: Australian Government Department of
Health and Ageing, 2004:35-50.
3. United Nations Office on Drugs and Crime. World Drug Report 2006. Vienna: United
Nations, 2007.
4. United Nations Office on Drugs and Crime Regional Centre for East Asia and the Pacific.
Patterns and trends of amphetamine-type stimulants (ATS) and other drugs of abuse
in East Asia and the Pacific 2006. Bangkok: United Nations Office on Drugs and
Crime Regional Centre for East Asia and the Pacific, 2007.
5. Gonzales V, Washienko K, Krone M, Chapman L, Arredondo E, Huckeba H, et al. Sexual
and drug use risk factors for HIV and STDs: A comparison of women with and
without bisexual experiences. American Journal of Public Health 1999;89(12):18411846.
6. Colfax G, Mansergh G, Guzman R, Vittinghoff E, Marks G, Rader M, et al. Drug use and
sexual risk behaviour among gay and bisexual men who attend circuit parties: A
venue-based comparison. JAIDS 2001;28(4):373-379.
7. Colfax G, Vittinghoff E, Husnik M, McKirnan DJ, Buchbinder S, Koblin B, et al. Substance
use and sexual risk: A participant and episodic level analysis among a cohort of men
who have sex with men. American Journal of Epidemiology. 2004;159(10):1002-12.
8. Chesney M, Barrett D, Stall R. Histories of substance use and risk behavior: Precursors to
HIV seroconversion in homosexual men. American Journal of Public Health
1998;88(1):113-116.
9. Frosch D, Shoptaw S, Huber A, Rawson R, Ling W. Sexual risk among gay and bisexual
male methamphetamine abusers. Journal of Substance Abuse Treatment
1996;13(6):483-486.
10. Halkitis P, Parsons JT, Stirratt M. A double epidemic: Crystal methamphetamine use in
relation to HIV transmission among gay men. Journal of Homosexuality
2001;41(2):17-35.
11. Semple S, Patterson TL, Grant I. A comparison of injection and non-injection
methamphetamine-using HIV positive men who have sex with men. Drug & Alcohol
Dependence 2004;76:203-212.
12. Reback C, Grella C. HIV risk behaviors of gay and bisexual male methamphetamine
users contacted through street outreach. Journal of Drug Issues 1999;29(1):155-166.
13. Anonymous. Acute HIV infections are discovered in Charlotte. AIDS Alert 2004:93-94.
14. Anderson R, Flynn N. The methamphetamine-HIV connection in Northern California.
In: Klee H, editor. Amphetamine misuse: International perspectives on current
trends. The Netherlands: Harwood Academic Publishers, 1997:181-195.
15. Richters J, Bergin S, Lubowitz S, Prestage G. Women in contact with Sydney's gay and
lesbian community: sexual identity, practice and HIV risks. AIDS Care
2002;14(2):193-202.
16. Degenhardt L, McGuigan D, Clayton S. Rapid assessment of trends in crystal
methamphetamine and GHB use in the gay, lesbian, bisexual and transgender
community in New South Wales. NDARC Technical Report No. 235. Sydney:
National Drug and Alcohol Research Centre, University of NSW, 2005.
17. World Health Organization. Neuroscience of psychoactive substance use and
dependence. Geneva: World Health Organization, 2004.
69

18. Huang B, Dawson DA, Stinson FS, Hasin DS, Ruan WJ, Saha TD, et al. Prevalence,
correlates, and comorbidity of nonmedical prescription drug use and drug use
disorders in the United States: Results of the National Epidemiologic Survey on
Alcohol and Related Conditions. Journal of Clinical Psychiatry 2006;67(7):1062-73.
19. Kroutil LA, Van Brunt DL, Herman-Stahl MA, Heller DC, Bray RM, Penne MA, et al.
Nonmedical use of prescription stimulants in the United States. Drug & Alcohol
Dependence 2006;84(2):135-43.
20. Seiden L, Sobol K, Ricaurte G. Amphetamine: Effects on catecholamine systems and
behaviour. Annual Reviews of Pharmacology and Toxicology 1993;33:639-674.
21. Chesher G. Pharmacology of the sympathomimetic psychostimulants. In: Burrows D,
Flaherty B, MacAvoy M, editors. Illicit psychostimulant use in Australia. Canberra:
Australian Government Publishing Service, 1993:9-30.
22. Parrott AC. Human psychopharmacology of Ecstasy (MDMA): a review of 15 years of
empirical research Human Psychopharmacology 2001;16:557-577.
23. White B, Degenhardt L, Breen C, Bruno R, Newman J, Proudfoot P. Risk and benefit
perceptions of party drug use. Addictive Behaviors 2006;31(1):137-42.
24. Parrott AC. Is ecstasy MDMA? A review of the proportion of ecstasy tablets containing
MDMA, their dosage levels, and the changing perceptions of purity.
Psychopharmacology 2004;173:234-241.
25. Karch SB. Karch's Pathology of Drug Abuse. 3rd Edition ed. Boca Rota, Florida: CRC
Press, 2002.
26. Byard RW, Gilbert J, James R, Lokan RJ. Amphetamine derivative fatalities in south
australia - Is 'Ecstasy' the culprit? American Journal of Forensic Medicine &
Pathology 1998;19(3):261-265.
27. Felgate HE, Felgate PD, James RA, Sims DN, Vozzo DC. Recent
paramethoxyamphetamine deaths. Journal of Analytical Toxicology 1998;22(2):169172.
28. Lin D-L, Liu H-C, Yin H-L. Recent paramethoxymethamphetamine (PMMA) deaths in
Taiwan. Journal of Analytical Toxicology 2007;31(2):109-13.
29. Refstad S. Paramethoxyamphetamine (PMA) poisoning; a 'party drug' with lethal effects.
Acta Anaesthesiologica Scandinavica 2003;47(10):1298-9.
30. O'Brien S, Black E, Roxburgh A, Degenhardt L, Bruno R, Campbell G, et al. Australian
Drug Trends 2006: Findings from the Illicit Drug Reporting System (IDRS). NDARC
Monograph 60. Sydney: National Drug and Alcohol Research Centre, University of
New South Wales, 2007.
31. Colker AC. Restricting the sale of pseudoephedrine to prevent methamphetamine
production. Ncsl Legisbrief 2005;13(7):1-2.
32. Cunningham JK, Liu LM, Cunningham JK, Liu L-M. Impacts of federal precursor
chemical regulations on methamphetamine arrests. Addiction 2005;100(4):479-88.
33. von Sydow K, Lieb R, Pfister H, Hofler M, Wittchen H-U. Use, abuse and dependence
of ecstasy and related drugs in adolescents and young adults - a transient
phenomenon? Results from a longitudinal community study. Drug and Alcohol
Dependence 2002;66 (2) April 2002:147-159.
34. Topp L, Hall W, Hando J. Is there a dependence syndrome for ecstasy? NDARC
Technical Report No. 51. Sydney: NDARC, University of NSW, 1997.
35. Jansen KL. Ecstasy (MDMA) dependence. Drug & Alcohol Dependence 1999;53(2):1214.
36. Degenhardt L, Barker B, Topp L. Patterns of ecstasy use in Australia: Findings from a
national household survey. Addiction 2004;99(2):187-195.
37. White B, Day C, Degenhardt L, Kinner S, Fry C, Bruno R, et al. Prevalence of injecting
drug use and associated risk behavior among regular ecstasy users in Australia. Drug
& Alcohol Dependence 2006;83(3):210-7.
38. Volkow N, Fowler J, Wang G-J, Swanson J. Dopamine in drug abuse and addiction:
results from imaging studies and treatment implications. Molecular Psychiatry
2004;9:557-569.
70

39. Meng Y, Dukat M, Bridgen DT, Martin BR, Lichtman AH. Pharmacological effects of
methamphetamine and other stimulants via inhalation exposure. Drug & Alcohol
Dependence 1999;53:111-120.
40. Harris D, Boxenbaum H, Everhart T, Sequeira G, Mendelson J, Jones R. The
bioavailability of intranasal and smoked methampehtamine. Clinical Pharmacology
and Therapeutics 2003;74:75-86.
41. Cook C, Jeffcoat A, Hill J, Pugh D, Patetta P, Sadler B, et al. Pharmacokinetics of
methamphetamine self-administered to human subjects by smoking s-(+)methamphetamine hydrochloride. Drug Metabolism and Disposition 1993;21:717723.
42. Darke S, Cohen J, Ross J, Hando J, Hall W. Transitions between routes of administration
of regular amphetamine users. Addiction 1994;89(9):1077-83.
43. Matsumoto T, Kamijo A, Miyakawa T, Endo K, Yabana T, Kishimoto H, et al.
Methamphetamine in Japan: the consequences of methamphetamine abuse as a
function of route of administration. Addiction 2002;97(7):809-17.
44. Chamla D, Chamla JH, Dabin W, Delin H, Rennes N. Transition to injection and
sharing of needles/syringes: Potential for HIV transmission among heroin users in
Chengdu, China. Addictive Behaviors 2006;31:697-701.
45. Neaigus A, Miller M, Friedman SR, Hagen DL, Sifaneck SJ, Ildefonso G, et al. Potential
risk factors for the transition to injecting among non-injecting heroin users: a
comparison of former injectors and never injectors. Addiction 2001;96:847-860.
46. Swift W, Maher L, Sunjic S. Transitions between routes of heroin administration: a study
of Caucasian and Indochinese heroin users in south-western Sydney, Australia.
Addiction 1999;94:71-82.
47. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders
(Fourth Edition). Washington, DC: American Psychiatric Association, 1994.
48. Topp L, Mattick R. Choosing a cut-off on the Severity of Dependence Scale (SDS) for
amphetamine users. Addiction 1997;92(7):839-845.
49. Topp L, Mattick R. Validation of the amphetamine dependence syndrome and the
SamDQ. Addiction 1997;92:157-167.
50. Topp L, Darke S. The applicability of the dependence syndrome to amphetamine. Drug
& Alcohol Dependence 1997;48(2):113-8.
51. Hall W, & Hando, J. Route of administration and adverse effects of amphetamine use
among young adults in Sydney, Australia. Drug and Alcohol Review, 1994;13:277284.
52. Gossop M, Griffiths P, Powis B, Strang J. Severity of dependence and route of
administration of heroin, cocaine and amphetamines. British Journal of Addiction
1992;87:1527-1536.
53. Lee N. Chapter 4: Risks associated with psychostimulant use. In: Baker A, Lee N, Jenner
J, editors. Models of intervention and care for psychostimulant users. NDS
Monograph Series No. 51. 2nd Edition ed. Canberra: Australian Government
Department of Health and Ageing, 2004:51-59.
54. Zweben J, Cohen J, Christian D, Galloway G, Salinardi M, Parent D, et al. Psychiatric
symptoms in methampehtamine users. The American Journal on Addictions
2004;13:181-190.
55. London ED, Simon SL, Berman SM, Mandelkern MA, Lichtman AM, Bramen J, et al.
Mood disturbances and regional cerebral metabolic abnormalities in recently
abstinent methamphetamine abusers. Archives of General Psychiatry 2004;61(1):7384.
56. Kurtz SP. Post-circuit blues: motivations and consequences of crystal meth use among
gay men in Miami. AIDS & Behavior 2005;9(1):63-72.
57. Joe-Laidler K, Morgan P. Kinship and community: The "ice" crisis in Hawaii. In: Klee H,
editor. Amphetamine misuse: International perspectives on current trends. The
Netherlands: Harwood Academic Publishers, 1997:163-179.
71

58. Morgan P, Beck J. The legacy and the paradox: Hidden contexts of methamphetamine
use in the United States. In: Klee H, editor. Amphetamine misuse: International
perspectives on current trends. The Netherlands: Harwood Academic Publishers,
1997:135-162.
59. Pennell S, Ellett J, Rienick C, Grimes J. Meth matters: Report on methamphetamine users
in five Western cities. Washington,DC: US Department of Justice, Office of Justice
Programs, 1999.
60. World Health Organization. The ICD-10 Classification of Mental and Behavioural
Disorders - Clinical descriptions and diagnostic guidelines. Geneva: World Health
Organization, 1993.
61. Cho AK, Melega WP. Patterns of methamphetamine abuse and their consequences.
Journal of Addictive Diseases 2002;21(1):21-34.
62. McKetin R, Kelly E, McLaren J. The relationship between crystalline methamphetamine
use and methamphetamine dependence. Drug & Alcohol Dependence
2006;85(3):198-204.
63. Stafford J, Degenhardt L, Agaliotis M, Chanteloup F, Fischer J, Matthews A, et al.
Australian Trends in Ecstasy and Related Drug Markets 2004: Findings from the
Party Drugs Initiative (PDI). Sydney: National Drug and Alcohol Research Centre,
University of New South Wales, 2005.
64. Maxwell JC. Emerging research on methamphetamine. Current Opinion in Psychiatry
2005;18:235-242.
65. Darke S, Hall W. Levels and correlates of polydrug use among heroin users and regular
amphetamine users. Drug & Alcohol Dependence 1995;39:231–235.
66. Semple SJ, Patterson TL, Grant I. A comparison of injection and non-injection
methamphetamine-using HIV positive men who have sex with men. Drug and
Alcohol Dependence 2004;76(2):203-212.
67. Buchacz K, McFarland W, Kellogg T, Loeb L, Holmberg S, Dilley J, et al. Amphetamine
use is associated with increased HIV incidence among men who have sex with men
in San Francisco. AIDS 2005;19:1423-1424.
68. Rawstorne P, Worth H. Crystal methamphetamine use and 'unsafe' sex. HIV Australia
2004:14-16.
69. Smith G, Worth G, Kippax S. Sexual adventurism among Sydney gay men. Sydney:
National Centre in HIV Social Research, University of NSW, 2004.
70. Slavin S. Crystal methamphetamine use among gay men in Sydney. Contemporary Drug
Problems 2004;31(3):425-465.
71. Boddiger D. Metamphetamine use linked to rising HIV transmission. Lancet
2005;365(9466):1217-8.
72. Urbina A, Jones K. Crystal methamphetamine, its analogues, and HIV infection: medical
and psychiatric aspects of a new epidemic. Clinical Infectious Diseases
2004;38(6):890-4.
73. Molitor F, Truax SR, Ruiz JD, Sun RK. Association of methamphetamine use during sex
with risky sexual behaviors and HIV infection among non-injection drug users.
Western Journal of Medicine 1998;168(2):93-7.
74. Kozlov AP, Shaboltas AV, Toussova OV, Verevochkin SV, Masse BR, Perdue T, et al.
HIV incidence and factors associated with HIV acquisition among injection drug
users in St Petersburg, Russia.[see comment]. AIDS 2006;20(6):901-6.
75. Kippax S, Campbell D, Van de Ven P, Crawford J, Prestage G, Knox S, et al. Cultures of
sexual adventurism as markers of HIV seroconversion: a case control study in a
cohort of Sydney gay men. AIDS Care 1998;10(6):677-88.
76. Strathdee SA. IDU SotRGttUNoHa 2007
77. Zule WA, Desmond DP, Morgan P, Joe KA. An Ethnographic comparison of HIV risk
behaviors among heroin and methamphetamine injectors. American Journal of Drug
and Alcohol Abuse 1999;25:1-23.
78. Kaye S, Darke S. A comparison of the harms associated with the injection of heroin and
amphetamines. Drug & Alcohol Dependence 2000;58(1-2):189-95.
72

79. Lorvick J, Martinez A, Gee L, Kral AH. Sexual and injection risk among women who
inject methamphetamine in San Francisco. Journal of Urban Health 2006;83(3):497505.
80. Braine N, Des Jarlais DC, Goldblatt C, Zadoretzky C, Turner C. HIV risk behavior
among amphetamine injectors at U.S. syringe exchange programs. AIDS Education
& Prevention 2005;17(6):515-24.
81. Hall W, Darke S, Ross M, Wodak A. Patterns of drug use and risk-taking among
injecting amphetamine and opioid drug users in Sydney, Australia. Addiction
1993;88(4):509-516.
82. Darke S, Kaye S, Ross J. Transitions between the injection of heroin and amphetamines.
Addiction 1999;94(12):1795-803.
83. Darke S, Ross J, Cohen J, Hando J, Hall W. Injecting and sexual risk-taking behaviour
among regular amphetamine users. AIDS Care 1995;7(1):19-26.
84. Williams ML, McCurdy SA, Atkinson JS, Kilonzo GP, Leshabari MT, Ross MW.
Differences in HIV risk behaviors by gender in a sample of Tanzanian injection drug
users. AIDS & Behavior 2007;11(1):137-44.
85. Klee H. HIV risks for women drug injectors: heroin and amphetamine users compared.
Addiction 1993;88(8):1055-1062.
86. Law M, Prestage G, Grulich A, Van de Van P, Kippax S. Modelling HIV incidence in
gay men: increased treatment, unsafe sex and sexually transmitted infections. AIDS
2002;16(3):499-501.
87. Wasserheit J. Epidemiological synergy: interrelationships between human
immunodeficiency virus infection and other sexually trasnmitted diseases. Sexually
Transmitted Diseases 1992;19:61-77.
88. Colfax G, Coates TJ, Husnik MJ, Huang Y, Buchbinder S, Koblin B, et al. Longitudinal
patterns of methamphetamine, popper (amyl nitrite), and cocaine use and high-risk
sexual behavior among a cohort of san francisco men who have sex with men.
Journal of Urban Health 2005;82(1 Suppl 1).
89. Reback CJ, Larkins S, Shoptaw S. Changes in the meaning of sexual risk behaviors
among gay and bisexual male methamphetamine abusers before and after drug
treatment. AIDS & Behavior 2004;8(1):87-98.
90. Farabee D, Prendergast M, Cartier J. Methamphetamine use and HIV risk among
substance-abusing offenders in California. Journal of Psychoactive Drugs
2002;34(3):295-300.
91. Frosch D, Shoptaw S, Huber A, Rawson RA, Ling W. Sexual HIV risk among gay and
bisexual male methamphetamine abusers. Journal of Substance Abuse Treatment
1996;13(6):483-6.
92. Halkitis PN, Shrem MT, Martin FW. Sexual behavior patterns of methamphetamineusing gay and bisexual men. Substance Use & Misuse 2005;40(5):703-19.
93. Molitor F, Ruiz JD, Flynn N, Mikanda JN, Sun RK, Anderson R. Methamphetamine use
and sexual and injection risk behaviors among out-of-treatment injection drug users.
American Journal of Drug & Alcohol Abuse 1999;25(3):475-93.
94. Rusch M, Lampinen TM, Schilder A, Hogg RS. Unprotected anal intercourse associated
with recreational drug use among young men who have sex with men depends on
partner type and intercourse role. Sexually Transmitted Diseases 2004;31(8):492-8.
95. Semple SJ, Patterson TL, Grant I. The context of sexual risk behavior among
heterosexual methamphetamine users. Addictive Behaviors 2004;29(4):807-10.
96. Anonymous. Methamphetamine use is heightening risks among gay youth. 'Club drugs'
dull safe-sex sensibilities. AIDS Alert 2002;17(10):123-5.
97. Kall K, Nilsonne A. Preference for sex on amphetamine: A marker for HIV risk
behaviour among male intravenous amphetamine users in Stockholm. AIDS Care
1995;7(2):171-188.
98. Semple SJ, Patterson TL, Grant I. Motivations associated with methamphetamine use
among HIV+ men who have sex with men. Journal of Substance Abuse Treatment
2002;22:149-156.
73

99. Van de Ven P, Rawstorne P, Treloar C, Richters J. HIV/AIDS, hepatitis, and sexually
transmitted infections in Australia. Annual report of behaviour 2004. Sydney:
National Centre in HIV Socuial Research, UNSW, 2004.
100. van de Ven P, Campbell D, Kippax S, Knox S, Prestage G, Crawford J, et al. Gay men
who engage repeatedly in unprotected anal intercourse with casual partners: the
Sydney Men and Sexual Health Study. International Journal of STD & AIDS
1998;9(6):336-40.
101. Kral A, Bluthenthal R, Lorvick J, Gee L, Bacchetti P, Edlin B. Sexual transmission of
HIV-1 among injection drug users in San Francisco, USA: risk-factor analysis. Lancet
2001;357:1397-1401.
102. Drumright L, Patterson T, Strathdee S. Club drugs as causal risk factors for HIV
acquisition among men who have sex with men: A review Substance Use & Misuse
2006;41:1551-1601.
103. Elifson KW, Klein H, Sterk CE. Predictors of sexual risk-taking among new drug users.
Journal of Sex Research 2006;43:4.
104. Welp EAE, Lodder AC, Langendam MW, Coutinho RA, van Ameijden EJC. HIV
prevalence and risk behaviour in young drug users in Amsterdam. AIDS
2002;16(9):1279-84.
105. Bolding G, Davis M, Hart G, Sherr L, Elford J. Gay men who look for sex on the
Internet: is there more HIV/STI risk with online partners? AIDS 2005;19:961-968.
106. Van de Ven P, Campbell D, Kippax S, Prestage G, Crawford J, Baxter D, et al. Factors
associated with unprotected anal intercourse in gay men's casual partnerships in
Sydney, Australia. AIDS Care 1997;9(6):637-649.
107. Prestage G, Van de Ven P, Mao L, Grulich A, Kippax S, Kaldor J. Contexts for last
occasions of unprotected anal intercourse among HIV-negative gay men in Sydney:
the health in men cohort. AIDS Care 2005;17(1):23-32.
108. Prestage G, Degenhardt L, Jin F, Grulich A, Imrie J, Kaldor J, et al. Predictors of
frequent use of amphetamine type stimulants among HIV-negative gay men in
Sydney, Australia. Drug and Alcohol Dependence in press.
109. Volkow ND, Wang G-J, Fowler JS, Telang F, Jayne M, Wong C. Stimulant-Induced
Enhanced Sexual Desire as a Potential Contributing Factor in HIV Transmission. Am
J Psychiatry 2007;164(1):157-160.
110. Halkitis PN, Green KA, Mourgues P. Longitudinal investigation of methamphetamine
use among gay and bisexual men in New York City: findings from Project BUMPS.
Journal of Urban Health 2005;82(1 Suppl 1).
111. McKirnan DJ, Vanable PA, Ostrow DG, Hope B. Expectancies of sexual "escape" and
sexual risk among drug and alcohol-involved gay and bisexual men. Journal of
Substance Abuse. 2001;13(1-2):137-54.
112. Diaz RM, Heckert AL, Sanchez J. Reasons for stimulant use among Latino gay men in
San Francisco: a comparison between methamphetamine and cocaine users. Journal
of Urban Health 2005;82(1 Suppl 1).
113. Ross M, Mattison A, Franklin D. Club drugs and sex on drugs are associated with
different motivations for gay circuit party attendance in men. Substance Use &
Misuse 2003;38(8):1173-1183.
114. Halkitis PN, Green KA. Sildenafil (Viagra) and club drug use in gay and bisexual men:
the role of drug combinations and context. American Journal of Men's Health
2007;1.
115. Mansergh G, Shouse RL, Marks G, Guzman R, Rader M, Buchbinder S, et al.
Methamphetamine and sildenafil (Viagra) use are linked to unprotected receptive
and insertive anal sex, respectively, in a sample of men who have sex with men. Sex
Transm Infect 2006;82(2):131-134.
116. Shoptaw S, Reback C. Methamphetamine use and infectious disease-related behaviors
in men who have sex with men: implications for interventions. Addiction
2007;102:130-135.
117. Elford J, Hart G. HAART, viral load and sexual risk behaviour. AIDS 2005;19:205-207.
74

118. Mercer C, Fenton K, Copas A, Wellings K, Erens B, McManus S, et al. Increasing
prevalence of male homosexual partnerships and practices in Britain 1990-2000:
evidence from national probability surveys. AIDS 2004;18:1453-1458.
119. Elford J, BOlding G, Davis M, Sherr L, Hart G. Trends in sexual behaviour among
London homosexual men 1998-2003: implications for HIV prevention and sexual
health promotion. Sexually Transmitted Infections 2004;80:451-454.
120. Van de Ven P, Prestage G, Crawford J, Grulich A, Kippax S. Sexual risk behaviour
increases and is associated with HIV optimism among HIV-negative and HIVpositive gay men in Sydney over the 4 year period to February 2000 (Research
letter). AIDS 2000;14(18):2951-2953.
121. Kippax S, Race K. Sustaining safe practice: twenty years on. Social Science & Medicine
2003;57(1):1-12.
122. Elford J, Bolding G, Sherr L. High risk sexual behaviour increases among London gay
men between 19980 and 2001: what is the role of HIV optimism? AIDS
2001;16:1537-1544.
123. Stephenson J, Imrie J, Davis M, Mercer C, Black S, Copas A. Is use of antiretroviral
therapy among homosexual men associated wtih increased risk of transmission of
HIV infection? Sexually Transmitted Infections 2003;79:7-10.
124. Crepaz N, Hart T, Marks G. Highly active antiretroviral therapy and sex risk behaviour.
Journal of the American Medical Association 2004;292:224-236.
125. Crawford JM, Rodden P, Kippax S, Van de Ven P. Negotiated safety and other
agreements between men in relationships: risk practice redefined. International
Journal of STD & AIDS 2001;12(3):164-70.
126. Elford J. HIV treatment optimism and high-risk sexual behaviour among gay men: the
attributable population risk. AIDS 2004;18:2216-2217.
127. Smit C, Lindenburg K, Geskus RB, Brinkman K, Coutinho RA, Prins M. Highly active
antiretroviral therapy (HAART) among HIV-infected drug users: a prospective cohort
study of sexual risk and injecting behaviour. Addiction 2006;101(3):433-440.
128. Semple SJ, Patterson TL, Grant I. Motivations associated with methamphetamine use
among HIV+ men who have sex with men. Journal of Substance Abuse Treatment
2002;22(3):149-56.
129. Chouvy PA, Meissonnier J. Yaa baa: Production, Traffic and Consumption of
Methamphetamine in Mainland Southeast Asia. Singapore: Singapore University
Press, 2004.
130. Ahmad K. Addictive drug increases HIV replication and mutation. The Lancet
Infectious Diseases 2002;2(8).
131. Ellis RJ, Childers ME, Cherner M, Lazzaretto D, Letendre S, Grant I, et al. Increased
human immunodeficiency virus loads in active methamphetamine users are
explained by reduced effectiveness of antiretroviral therapy. Journal of Infectious
Diseases 2003;188(12):1820-6.
132. Nordahl TE, Salo R, Leamon M. Neuropsychological effects of chronic
methamphetamine use on neurotransmitters and cognition: a review. Journal of
Neuropsychiatry & Clinical Neurosciences 2003;15(3):317-25.
133. Ernst T, Chang L, Leonido-Yee M, Speck O. Evidence for long-term neurotoxicity
associated with methamphetamine abuse: A 1H MRS study. Neurology
2000;54(6):1344-9.
134. Thompson PM, Hayashi KM, Simon SL, Geaga JA, Hong MS, Sui Y, et al. Structural
abnormalities in the brains of human subjects who use methamphetamine. Journal
of Neuroscience 2004;24(6):6028-6036.
135. Nordahl TE, Salo R, Natsuaki Y, Galloway GP, Waters C, Moore CD, et al.
Methamphetamine users in sustained abstinence: a proton magnetic resonance
spectroscopy study. Archives of General Psychiatry 2005;62(4):444-52.
136. Berger JR, Arendt G. HIV dementia: the role of the basal ganglia and dopaminergic
systems. Journal of Psychopharmacology 2000;14:214-221.
75

137. Chang L, Ernst T, Speck O, Grob CS. Additive effects of HIV and chronic
methamphetamine use on brain metabolite abnormalities. American Journal of
Psychiatry 2005;162(2):361-9.
138. Nath A, Maragos WF, Avison MJ, Schmitt FA, Berger JR. Acceleration of HIV dementia
with methamphetamine and cocaine. Journal of Neurovirology 2001;7(1):66-71.
139. Carey C, Woods S, Rippeth J, Gonzalez R, Heaton R, Grant I, et al. Additive
Deleterious Effects of Methamphetamine Dependence and Immunosuppression on
Neuropsychological Functioning in HIV Infection. AIDS and Behavior
2006;10(2):185-190.
140. Letendre SL, Cherner M, Ellis RJ, Marquie-Beck J, Gragg B, Marcotte T, et al. The
effects of hepatitis C, HIV, and methamphetamine dependence on
neuropsychological performance: biological correlates of disease. AIDS 2005;19
Suppl 3:S72-8.
141. Theodore S, Cass W, Nath A, Maragos W. Progress in understanding basal ganglia
dysfunction as a common target for methamphetamine abuse and HIV-1
neurodegeneration. Current HIV Research 2007;5:301-313.
142. Pritzker D, Kanungo A, Kilicarslan T, Tyndale R, Sellers E. Designer drugs that are
potent inhibitors of CYP2D6. Journal of Clinical Psychopharmacology 2002;22:330332.
143. Eramova I, Matic S, Munz M, editors. HIV/AIDS Treatment and Care for Injecting Drug
Users: Clinical Protocol for the WHO European Region. Copenhagen: World Health
Organization Regional Office for Europe, 2006.
144. Hales G, Roth N, Smith D. Possible fatal interaction between protease inihibitors and
methamphetamine. Antiretroviral Therapies 2000;5:19.
145. Henry JA, Hill I. Fatal interaction between ritonavir and MDMA. Lancet
1998;352:1751-1752.
146. Hammer S, Saag M, Schechter M, Montaner J, Schooley R, Jacobsen D, et al.
Treatment for adult HIV infection. 2006 recommendations of the International AIDS
Society - USA Panel. JAMA : Journal of the American Medical Association
2006;2956(7):827-843.
147. Reback CJ, Larkins S, Shoptaw S. Methamphetamine abuse as a barrier to HIV
medication adherence among gay and bisexual men. AIDS Care 2003;15(6):775-85.
148. Hinkin C, Barclay T, Castellon S, Levine A, Durvasula R, Marion S, et al. Drug Use and
Medication Adherence among HIV-1 Infected Individuals. AIDS and Behavior
2007;11(2):185-194.
149. Vogt TM, Perz JF, Van Houten CK, Harrington R, Hansuld T, Bialek SR, et al. An
outbreak of hepatitis B virus infection among methamphetamine injectors: the role
of sharing injection drug equipment. Addiction 2006;101(5):726-730.
150. Spada E, Genovese D, Tosti ME, Mariano A, Cuccuini M, Proietti L, et al. An outbreak
of hepatitis A virus infection with a high case-fatality rate among injecting drug
users. J Hepatol 2005;43(6):958-64.
151. Scheinmann R, Hagan H, Lelutiu-Weinberger C, Stern R, DesJarlais D, Flom P, et al.
Non-injection drug use and Hepatitis C Virus: A systematic review. Drug & Alcohol
Dependence 2007;89:1-12.
152. Lai SW, Chang WL, Peng CY, Liao KF. Viral hepatitis among male amphetamineinhaling abusers. Intern Med J 2007;37(7):472-7.
153. Shearer J. HIV and HCV co-infection among methamphetamine dependent individuals
seeking treatment. Secretariat of the Reference Group to the United Nations on HIV
and IDU 2007
154. National Centre in HIV Epidemiology and Clinical Research. HIV/AIDS, viral hepatitis
and sexually transmissible infections in Australia. Annual Surveillance Report 2005.
Sydney: NCHECR, University of New South Wales, 2006.
155. Cherner M, Letendre S, Heaton RK, Durelle J, Marquie-Beck J, Gragg B, et al. Hepatitis
C augments cognitive deficits associated with HIV infection and
methamphetamine.[see comment]. Neurology 2005;64(8):1343-7.
76

156. Sulkowski MS, Benhamou Y. Therapeutic issues in HIV/HCV-coinfected patients.
Journal of Viral Hepatitis 2007;14(6):371-386.
157. Binswanger IA, Kral A, Bluthenthal RN, Rybold DJ, Edlin BR. High prevalence of
abscesses and cellulitis among community-recruited injection drug users
in San Francisco. Clinical Infectious Diseases 2000;30:579-581.
158. Yu Q, Larson DF, Watson RR. Heart disease, methamphetamine and AIDS. Life
Sciences 2003;73(2):129-40.
159. McKetin R, McLaren J, Riddell S, Robins L. The relationship between
methamphetamine use and violent behaviour. Crime and Justice Bulletin
2006;Number 97 August 2006:1-16.
160. Boles SM, Miotto K. Substance abuse and violence: A review of the literature.
Aggression and Violent Behavior 2003;8:155-174.
161. Wright S, Klee H. Violent Crime, aggression and amphetamine: what are the
implications for drug treatment services? Drugs: Education, prevention and policy
2001;8(1):70-90.
162. The relationship between amphetamines and violence. Making a world of difference.
Australia's 1st international alcohol, tobacco and other drugs nursing and midwifery
conference.; 2003 15-17 April 2003; Adelaide, South Australia.
163. Curran C, Byrappa N, McBride A. Stimulant psychosis : systematic review. British
Journal of Psychiatry 2004;185 (3) 2004:196-204.
164. Connell PH. Amphetamine Psychosis. Maudsley Monograph Number 5. London:
Chapmand & Hall, Ltd, 1958.
165. Bell D. The experimental reproduction of amphetamine psychosis. Archives of General
Psychiatry 1973;29:35-40.
166. Iwanami A, Sugiyama A, Kuroki N, Toda S, Kato N, Nakatani Y, et al. Patients with
methamphetamine psychosis admitted to a psychiatric hospital in Japan. A
preliminary report. Acta Psychiatrica Scandinavica 1994;89(6):428-432.
167. Matsumoto T, Kamijo A, Miyakawa T, Endo K, Yabana T, Kishimoto H, et al.
Methamphetamine in Japan: the consequences of methamphetamine abuse as a
function of route of administration. Addiction 2002;97(7):809-817.
168. Yui K, Goto K, Ikemoto S, Nishijima K, Yoshina T, Ishiguro T. Susceptibility to
subsequent episodes of spontaneous recurrence of methamphetamine psychosis.
Drug and Alcohol Dependence 2001;64:133-142.
169. Farrell M, Marsden J, Ali R, Ling W. Methamphetamine: drug use and psychoses
becomes a major public health issue in the Asia Pacific region. Addiction
2002;97(7):771-772.
170. Srisurapanont M, Ali R, Marsden J, Sunga A, Wada K, Monteiro M. Psychotic
symptoms in methamphetamine psychotic in-patients. International Journal of
Neuropsychopharmacology 2003;6(4):347-52.
171. Segal DS, Kuczenski R. Repeated binge exposures to amphetamine and
methamphetamine: behavioral and neurochemical characterization.[comment].
Journal of Pharmacology & Experimental Therapeutics 1997;282(2):561-73.
172. Batki SL, Harris DS. Quantitative drug levels in stimulant psychosis: relationship to
symptom severity, catecholamines and hyperkinesia. American Journal on
Addictions 2004;13(5):461-70.
173. Nakamura K, Chen C-K, Sekine Y, Iwata Y, Anitha A, Loh E-W, et al. Association
analysis of SOD2 variants with methamphetamine psychosis in Japanese and
Taiwanese populations. Human Genetics 2006;120(2):243-252.
174. Sato M, Numachi Y, Hamamura T. Relapse of paranoid psychotic state in
methamphetamine model of schizophrenia. Schizophrenia Bulletin 1992;18(1):11522.
175. Sato M. A lasting vulnerability to psychosis in patients with previous
methamphetamine psychosis. Annals of the New York Academy of Sciences
1992;654:160-70.
77

176. Ujike H, Sato M. Clinical features of sensitization to methamphetamine observed in
patients with methamphetamine dependence and psychosis. Annals of the New
York Academy of Sciences 2004:1025.
177. Dawe S, McKetin. Chapter 10: The psychiatric comorbidity of psychostimulant use. In:
Baker A, Lee N, Jenner J, editors. Models of intervention and care for
psychostimulant users. NDS Monograph Series No. 51. 2nd Edition ed. Canberra:
Australian Government Department of Health and Ageing, 2004:154-168.
178. Gonzalez-Pinto A, Aldama A, Gonzalez C, Mosquera F, Arrasate M, Vieta E. Predictors
of suicide in first-episode affective and nonaffective psychotic inpatients: five-year
follow-up of patients from a catchment area in Vitoria, Spain. Journal of Clinical
Psychiatry 2007;68(2):242-7.
179. Yen CF, Shieh BL. Suicidal ideation and correlates in Taiwanese adolescent
methamphetamine users. Journal of Nervous & Mental Disease 2005;193(7):444-9.
180. Lin S-K, Ball D, Hsiao C-C, Chiang Y-L, Ree S-C, Chen C-K. Psychiatric comorbidity
and gender differences of persons incarcerated for methamphetamine abuse in
Taiwan. Psychiatry & Clinical Neurosciences 2004;58(2):206-12.
181. Yen C-F, Chong M-Y, Liu Y-H. Juvenile drug offenders who use amphetamine
recommitted to a remand center: the role of psychiatric morbidity. Substance Use &
Misuse 2003;38(1):141-50.
182. Hall W, Hando J, Darke S, Ross J. Psychological morbidity and route of administration
among amphetamine users in Sydney, Australia. Addiction 1996;91(1):81-87.
183. Darke S, Degenhardt L, Mattick RP, editors. Mortality amongst illicit drug users.
Cambridge: Cambridge University Press, 2006.
184. Raikos N, Tsoukali H, Psaroulis D, Vassiliadis N, Tsoungas M, Njau SN. Amphetamine
derivative related deaths in northern Greece. Forensic Science International
2002;128(1-2):31-4.
185. De Letter EA, Piette MH, Lambert WE, Cordonnier JA. Amphetamines as potential
inducers of fatalities: a review in the district of Ghent from 1976-2004. Med Sci Law
2006;46(1):37-65.
186. Degenhardt L, Roxburgh A, Barker B. Underlying causes of cocaine, amphetamine and
opioid related deaths in Australia. Journal of Clinical Forensic Medicine
2005;12(4):187-195.
187. European Monitoring Centre for Drugs and Drug Addiction. EMCDDA Statistical
bulletin 2006. Lisbon: European Monitoring Centre for Drugs and Drug Addiction.,
2006.
188. European Monitoring Centre for Drugs and Drug Addiction. State of the Drugs Problem
in Europe 2006 Lisbon: European Monitoring Centre for Drugs and Drug Addiction.,
2006.
189. Maxwell JC, Rutowski B. Methamphetamine in North America. Drug and Alcohol
Review under review.
190. Morris K, Parry C. South African methamphetamine boom could fuel further HIV. The
Lancet Infectious Diseases 2006;6(8):471.
191. Darke S, Kaye S, Topp L. NSW Drug Trends 2001: Findings from the Illicit Drug
Reporting System. Sydney: National Drug and Alcohol Research Centre., 2002.
192. Degenhardt L, Roxburgh A, McKetin R. Hospital separations for cannabis- and
methamphetamine-related psychotic episodes in Australia. Med J Aust
2007;186(7):342-5.
193. Emonson D, Vanderbeek R. The use of ampehtamines in US air force tactical
operations during Desert Shield and Storm. Aviation, Space and Environmental
Medicine 1995;66:260-263.
194. Degenhardt L, Coffey C, Moran P, Carlin JB, Patton GC. The predictors and
consequences of adolescent amphetamine use: findings from the Victorian
Adolescent Health Cohort Study. Addiction 2007;102:1076-1084.

78

195. Degenhardt L, Coffey C, Moran P, Carlin JB, Patton GC. Who are the new
amphetamine users? A ten year prospective study of young Australians. Addiction
2007;102:1269-1279.
196. Case P, Ramos R, Brouwer KC, Firestone-Cruz M, Pollini RA, Fraga MA, et al. At the
borders, on the edge: Use of injected methamphetamine in Tijuana and Ciudad
Juarez, Mexico. Journal of Immigrant Minority Health in press.
197. Malta M, Bastos FI, Pereira-Koller EM, Cunha MD, Marques C, Strathdee SA. A
qualitative assessment of long distance truck drivers' vulnerability to HIV/AIDS in
Itaja, southern Brazil. AIDS Care 2006;18(5):489-496.
198. Degenhardt L, Hall W, Lynskey M, Warner-Smith M. Chapter 13. Illicit drug use. In:
Ezzati M, Lopez AD, Rodgers A, Murray R, editors. Comparative Quantification of
Health Risks: Global and Regional Burden of Disease Attributable to Selected Major
Risk Factors. 2nd edition ed. Geneva: World Health Organization, 2004:1109-1176.
199. Westermeyer J. The importance and difficulty of drug research in developing countries:
a report from Kabul as timely reminder. Addiction 2004;99:802-804.
200. Hall W, Ross J, Lynskey M, Law M, Degenhardt L. How many dependent heroin users
are there in Australia? NDARC Monograph No. 44. Sydney: National Drug and
Alcohol Research Centre, UNSW., 2000.
201. UNAIDS. AIDS epidemic update: December 2006. Geneva: UNAIDS, 2006.
202. Parffitt T. Drug addiction and HIV infection on rise in Tajikstan. Lancet
2003;362:1206.
203. Zabransky T. Methamphetamine in the Czech Republic. Journal of Drug Issues
2007;37 (1) 2007:155-180.
204. EMCDDA. 2005 REITOX National Report on the Drug Situation in the Czech
Republic. Lisbon: EMCDDA, 2005.
205. Lelevich V, Kozlovsky A, Vinitskaya A, Maksimchuk V. Drug abuse and illegal drug
trafficking in Belarus. Grodno: Programme of Assistance for the Prevention of Drug
Abuse and Drug Trafficking in Belarus, Ukraine and Moldova (BUMAD), 2006.
206. EMCDDA. 2005 REITOX National Report on the Drug Situation in Poland. Warsaw:
EMCDDA, 2005.
207. EMCDDA. 2005 REITOX National Report on the Drug Situation in Slovakia. Lisbon:
EMCDDA, 2005.
208. EMCDDA. 2005 REITOX National Report on the Drug Situation in Hungary. Lisbon:
EMCDDA, 2005.
209. Racz J, Gyarmathy VA, Neaigus A, Ujhelyi E. Injecting equipment sharing and
perception of HIV and hepatitis risk among injecting drug users in Budapest. AIDS
Care 2007;19(1):59-66.
210. EMCDDA. 2005 REITOX National Report on the Drug Situation in Romania. Lisbon:
EMCDDA, 2005.
211. US Embassy. Belarus International Narcotics Control Strategy Report 2006. United
States
Embassy
http://belarus.usembassy.gov/international_narcotics_control_strategy_report.html
Accessed on
212. Illiev Y, Akabaliev V. Acute poisoning with psychoactive substances in the 1990-2000
period of socioeconomic transition and crisis in Plovdiv region, Bulgaria. Veterinary
& Human Toxicology 2002;44(3):132-5.
213. Csemy L, Kubicka L, Nociar A. Drug scene in the Czech Republic and Slovakia during
the period of transformation. European Addiction Research 2002;8(4):159-65.
214. EMCDDA. 2005 REITOX National Report on the Drug Situation in Estonia. Lisbon:
EMCDDA, 2005.
215. Gyarmathy VA, Neaigus A. Marginalized and socially integrated groups of IDUs in
Hungary: potential bridges of HIV infection. Journal of Urban Health 2005;82(3
Suppl 4):iv101-12.
216. Racz J, Ujhelyi E, Feher B. [Human immunodeficiency virus-positive cases among
intravenous drug users]. Orvosi Hetilap 2002;143(3):131-3.
79

217. EMCDDA. 2005 REITOX National Report on the Drug Situation in Latvia. Lisbon:
EMCDDA, 2005.
218. EMCDDA. 2005 REITOX National Report on the Drug Situation in Lithuania. Lisbon:
EMCDDA, 2005.
219. Chodorowski Z, Anand JS, Salamon M, Waldman W, Wnuk K, Ciechanowicz R, et al.
[Evaluation of illicit drug use among students from universities in Gdask]. Przeglad
Lekarski 2001;58(4):267-71.
220. Kotwica M, Czerczak S. The pattern of poisonings with substance of abuse in Poland
(1997-1998). Przeglad Lekarski 2001;58(4):237-9.
221. Kresanek J, Plackova S, Caganova B, Klobusicka Z. Drug abuse in Slovak Republic.
Przeglad Lekarski 2005;62(6):357-60.
222. Ahmad K. Asia grapples with spreading amphetamine abuse. Lancet
2003;361(9372):1878-9.
223. Bohning D, Suppawattanabodee B, Kusolvisitku W, Viwatwongkasem C. Estimating
the number of drug users in Bangkok 2001: A capture–recapture approach using
repeated entries in one list. European Journal of Epidemiology 2004;19:1075-1083.
224. Wattanaa W, van Griensvenb F, Rhucharoenpornpanicha O, Manopaiboonb C,
Thienkruab W, Bannathama R, et al. Respondent-driven sampling to assess
characteristics and estimate the number of injection drug users in Bangkok,
Thailand. Drug & Alcohol Dependence 2007;90:228-233.
225. Buavirat A, Page-Shafer K, van Griensven GJP, Mandel JS, Evans J, Chuaratanaphong J,
et al. Risk of prevalent HIV infection associated with incarceration among injecting
drug users in Bangkok, Thailand: case-control study. BMJ 2003;326(7384):308.
226. Beyrer C, Razak MH, Jittiwutikarn J, Suriyanon V, Vongchak T, Srirak N, et al.
Methamphetamine users in northern Thailand: changing demographics and risks for
HIV and STD among treatment-seeking substance abusers. International Journal of
STD & AIDS 2004;15:697-704.
227. Jittiwutikarn J, Thongsawat S, Suriyanon V, Maneekarn N, Celentano D, Razak MH, et
al. Hepatitis C infection among drug users in northern Thailand. American Journal of
Tropical Medicine and Hygiene 2006;74:1111-1116.
228. Cheng Y, Sherman SG, Srirat N, Vongchak T, Kawichai S, Jittiwutikarn J, et al. Risk
factors associated with injection initiation among drug users in Northern Thailand.
Harm Reduct J 2006;3:10.
229. Nguyen T, Hoang L, Pham V, Detels R. Risk factors for HIV-1 seropositivity in drug
users under 30 years old in Haiphong, Vietnam. Addiction 2001;96:405-413.
230. Miura H, Fujiki M, Shibata A, Ishikawa K. Prevalence and profile of methamphetamine
users in adolescents at a juvenile classification home. Psychiatry & Clinical
Neurosciences 2006;60(3):352-7.
231. Wada K, Greberman SB, Konuma K, Hirai S. HIV and HCV infection among drug users
in Japan. Addiction 1999;94(7):1063-1069.
232. National Surveillance Center on Drug Abuse. 2005 Annual report on drug abuse of
China. Beijing: National Institue on Drug Dependence, Peking University, 2006.
233. Tsay W. Highlights of AMCEWG meeting 2006. Taipei: Taiwan National Bureau of
Controlled Drugs, 2006.
234. Dangerous Drugs Board. A pilot study on nalbuphine hydroschloride abuse in Cebu
and metro Manila. Manila: Dangerous Drugs Board of the Phillippines, 2005.
235. Mith Samlanh. Survey of Substance Use among Young People on the Streets of Phnom
Penh, August 2006. Phonm Penh, Cambodia: Mith Samlanh, 2006.
236. Hao W, Xiao S, Liu T, Young D, Chen S, Zhang D, et al. The second National
Epidemiological Survey on illicit drug use at six high-prevalence areas in China:
prevalence rates and use patterns. Addiction 2002;97(10):1305-15.
237. de Kort G, Batra S, Pasaribu R, Vazirian M, Ul-Hassan S. Young people and drugs:
Towards a comprehensive health promotion policy. Chiang Mai: Asian Harm
Reduction Network, 2005.
80

238. Ozaki S, Wada K, Katsuno S. Current status of drug use among Japanese youth.
Substance use among young people in urban environments.
. Geneva, Switzerland: World Health Organization, , 2005:2005. 147-166. 13 ref.
239. Yamamoto J. Recent trends of drug abuse in Japan. Annals of the New York Academy
of Sciences 2004;1025:430-8.
240. UNAIDS. Report on the global AIDS epidemic 2006. Geneva: UNAIDS, 2006.
241. World Health Organization Regional Office for the Western Pacific. A rapid
assessment and response to HIV and drug use in Mongolia. Manila: World Health
Organization Regional Office for the Western Pacific, 2006.
242. Poshyachinda V. Drug injecting and HIV infection among the population of drug
abusers in Asia. Bulletin on Narcotics 1993;45(1):77-90.
243. Sattah MV, Supawitkul S, Dondero TJ, Kilmarx PH, Young NL, Mastro TD, et al.
Prevalence of and risk factors for methamphetamine use in northern Thai youth:
results of an audio-computer-assisted self-interviewing survey with urine testing.
Addiction 2002;97(7):801-8.
244. Ruangkanchanasetr S, Plitponkarnpim A, Hetrakul P, Kongsakon R. Youth risk
behavior survey: Bangkok, Thailand. Journal of Adolescent Health 2005;36(3):22735.
245. van Griensvan F, Keawkungwal J, Tappero JW, Sangkum U, Pitisuttithum P,
Vanichseni S, et al. Lack of increased HIV risk behavior among injection drug users
participating in the AIDSVAX B/E HIV vaccine trial in Bangkok, Thailand. AIDS
2004;18(2):295-301.
246. Srirak N, Kawichai S, Vongchak T, Razak MH, Jittiwuttikarn J, Tovanabutra S, et al.
HIV infection among female drug users in Northern Thailand. Drug and Alcohol
Dependence 2005;78 (2) May 2005:141-145.
247. Narongchai P, Narongchai S, Thampituk S. The incidence of drug abuse in unnatural
deaths in northern Thailand. Journal of the Medical Association of Thailand
2007;90(1):137-42.
248. Wang Y-C, Lee C-M, Lew-Ting C-Y, Hsiao CK, Chen D-R, Chen WJ. Survey of
substance use among high school students in Taipei: web-based questionnaire
versus paper-and-pencil questionnaire. Journal of Adolescent Health
2005;37(4):289-95.
249. Shaw KP. Human methamphetamine-related fatalities in Taiwan during 1991-1996.
Journal of Forensic Sciences 1999;44(1):27-31.
250. Panda S. Drug use in the northeastern states of India: UNODC Regional Office for
South Asia and the Ministry of Social Justice and Empowerment, Government of
India, 2006.
251. Narcotics Control Bureau Annual Report 2000 - 2001. City: Narcotics Control Bureau,
Government of India Accessed on
252. Hassan KM. Current trends of illicit drug use and the country response in Bangladesh.
University of Melbourne, 2005.
253. Mitu W. Heroin and yaba flood Dhaka. The Daily Star 2007 08 January 2007.
254. Rahman N. The inevitable crash. Star Weekend Magazine, 2006.
255.
Drugs
seized,
four
nabbed.
New
Age
Metro
http://www.newagebd.com/2005/aug/16/met.html Accessed on 08 September 2007
256. Samii B. Iran: Domestic Drug Abuse, Smuggling On The Rise. Radio Free Europe.
http://www.payvand.com/news/05/dec/1029.html Accessed on 18th August
2007,2005
257. Ahmadi J, Fakoor A, Pezeshkian P, Khoshnood R, Malekpour A. Substance use among
Iranian psychiatric inpatients. Psychological Reports 2001;89(2):363-5.
258. Ahmadi J, Benrazavi L. Substance use among Iranian cardiovascular patients.
European Journal of Medical Research 2002;7(2):89-92.
259. Ahmadi J, Benrazavi L. Substance use among Iranian nephrologic patients. American
Journal of Nephrology 2002;22(1):11-3.
81

260. Razani N, Mohraz M, Kheirandish P, Malekinejad M, Malekafzali H, Mokri A, et al.
HIV risk behavior among injection drug users in Tehran, Iran Addiction in press.
261. Ramezani A, Mohraz M, Gachkar L. Epidemiologic situation of human
immunodeficiency virus (HIV/AIDS patients) in a private clinic in Tehran, Iran.
Archives of Iranian Medicine 2006;9(4):315-8.
262. Zamani S, Kihara M, Gouya MM, Vazirian M, Nassirimanesh B, Ono-Kihara M, et al.
High prevalence of HIV infection associated with incarceration among communitybased injecting drug users in Tehran, Iran. Journal of Acquired Immune Deficiency
Syndromes: JAIDS 2006;42(3):342-6.
263. Razani N, Mohraz M, Kheirandish P, Malekinejad M, Malekafzali H, Mokri A, et al.
HIV risk behavior among injection drug users in Tehran, Iran Addiction
2007;102:1472–1482.
264. World Bank. HIV/AIDS in Bhutan. Washington: World Bank, 2006.
265. Ahmadi J, Hasani M. Prevalence of substance use among Iranian high school students.
Addictive Behaviors 2003;28(2):375-9.
266. Razzaghi E, Movaghar A. Rapid assessment and response multi-center project on
injection drug use in Tehran. Tehran: World Health Organization, 2003.
267. Caribbean Drug Abuse Epidemiology and Surveillance System Project. Bahamas
Secondary School Survey. Bahamas: Bahamsa National Drug Council, 2003.
268. Dormitzer CM, Gonzalez GB, Penna M, Bejarano J, Obando P, Sanchez M, et al. The
PACARDO research project: youthful drug involvement in Central America and the
Dominican Republic. Pan American Journal of Public Health 2004;15(6):400-16.
269. Caribbean Epidemiology Centre. The Caribbean HIV/AIDS epidemic and the situation
in member countries of the Caribbean Epidemiology Centre (CAREC): Caribbean
Epidemiology Centre, 2007.
270. Hacker MA, Malta M, Enriquez M, Bastos FI. Human immunodeficiency virus, AIDS,
and drug consumption in South America and the Caribbean: epidemiological
evidence and initiatives to curb the epidemic. Pan American Journal of Public
Health 2005;18(4-5):303-13.
271. Robles RR, Matos TD, Deren S, Colon HM, Sahai H, Marrero CA, et al. Drug treatment
disparities among Hispanic drug-using women in Puerto Rico and New York City.
Health Policy 2006;75(2):159-169.
272. Amill A, De Los A. Gomez M, Fernandez D, Bangdiwala S, Rios E, Hunter R.
Changing profiles of injecting drug users with AIDS in a Hispanic population.
Addiction 2004;99:1147-1156.
273. Brouwer KC, Case P, Ramos R, Magis-Rodriguez C, Bucardo J, Patterson TL, et al.
Trends in production, trafficking, and consumption of methamphetamine and
cocaine in Mexico. Substance Use & Misuse 2006;41 (5) 2006:707-727.
274. Maxwell JC, Cravioto P, Galvan F, Cortes Ramirez M, Wallisch LS, Spence RT. Drug
use and risk of HIV/AIDS on the Mexico-USA border : a comparison of treatment
admissions in both countries. Drug and Alcohol Dependence 2006;82 Supplement
1 2006:S85-S93.
275. Strathdee SA, Case P, Lozada R, Mantsios A, Alvelais J, Pu M, et al. The Color of Meth:
Is it Related to Adverse Health Outcomes? An Exploratory Study in Tijuana,
Mexico. American Journal of Addictions in press.
276. Patterson TL, Semple SJ, Fraga M, Bucardo J, De La Torre A, Salazar J, et al.
Comparison of Sexual and Drug Use Behaviors Between Female Sex Workers in
Tijuana and Ciudad Juarez, Mexico. Substance Use and Misuse 2006;41(10):15351549.
277. Nascimento ECd, Nascimento E, Silva JdP. Alcohol and amphetamines use among
long-distance truck drivers. Portuguese. Rev Saude Publica 2006;41:290-293.
278. Weissenbacher M, Rossi D, Radulich G, Sosa-Estani S, Vila M, Vivas E, et al. High
seroprevalence of bloodborne viruses among street-recruited injection drug users
from Buenos Aires, Argentina. Clinical Infectious Diseases 2003;37 Suppl 5:S34852.
82

279. Khalsa JH, Francis H, Mazin R. Bloodborne and sexually transmitted infections in drug
abusers in the United States, Latin America, the Caribbean, and Spain. Clinical
Infectious Diseases 2003;37 Suppl 5:S331-7.
280. Vignoles M, Avila MM, Osimani ML, de Los Angeles Pando M, Rossi D, Sheppard H,
et al. HIV seroincidence estimates among at-risk populations in Buenos Aires and
Montevideo: use of the serologic testing algorithm for recent HIV seroconversion.
Journal of Acquired Immune Deficiency Syndromes: JAIDS 2006;42(4):494-500.
281. Sosa-Estani S, Rossi D, Weissenbacher M. Epidemiology of human immunodeficiency
virus (HIV)/acquired immunodeficiency syndrome in injection drug users in
Argentina: high seroprevalence of HIV infection. Clinical Infectious Diseases
2003;37 Suppl 5:S338-42.
282. Cohen J. HIV/AIDS: Latin America and Caribbean. Argentina: up in smoke: epidemic
changes course. Science 2006;313(5786):487-8.
283. Rodriguez CM, Marques LF, Touze G. HIV and injection drug use in Latin America.
AIDS 2002;16 Suppl 3:S34-41.
284. Flores Agreda R, Flores Agreda R. Drug abuse problems in countries of the Andean
subregion. Bulletin on Narcotics 1986;38(1-2):27-36.
285. Aguilar E. [Prevalence of the improper use of alcohol, tobacco and drugs in the
Ecuadorian population]. Bol Oficina Sanit Panam 1989;107(6):510-3.
286. Garcia Vazquez E, Cedillos RA, Wheeler DA, Garcia Vazquez E, Cedillos RA, Wheeler
DA. Clinical and demographic features of HIV infection in El Salvador. Pan
American Journal of Public Health 2003;13(5):327-31.
287. Persaud NE, Klaskala W, Tewari T, Shultz J, Baum M. Drug use and syphilis. Cofactors for HIV transmission among commercial sex workers in Guyana. West Indian
Medical Journal 1999;48(2):52-6.
288. Allen CF, Edwards M, Williamson LM, Kitson-Piggott W, Wagner HU, Camara B, et al.
Sexually transmitted infection service use and risk factors for HIV infection among
female sex workers in Georgetown, Guyana. J Acquir Immune Defic Syndr
2006;43(1):96-101.
289. Miguez H, Magri R. [National study of drug habits in Uruguay]. Acta Psiquiatrica y
Psicologica de America Latina 1995;41(1):13-23.
290. Reid G, Devaney ML, Baldwin S. Drug production, trafficking and trade in Asia and
Pacific Island countries. Drug & Alcohol Review 2006;25(6):647-50.
291. Nejo K. Pacific Islands Regional Profile. Bangkok: United Nations International Drug
Control Programme Regional Centre for East Asia and the Pacific, 2003.
292. Storr CL, Arria AM, Workman ZRL, Anthony JC. Neighborhood environment and
opportunity to try methamphetamine ("ice") and marijuana: evidence from Guam in
the Western Pacific region of Micronesia. Substance Use & Misuse 2004;39(2):25376.
293. US National Drug Intelligence Center. Guam drug threat assessment. National Drug
Intelligence Center http://www.usdoj.gov/ndic/pubs4/4001/meth.htm Accessed on
November 2005
294. Degenhardt L, Roxburgh A, Black E, Kinner S, Campbell G, Bruno R, et al. The
epidemiology of methamphetamine use and harm in Australia. submitted.
295. McKetin R, McLaren J. The methamphetamine situation in Australia : a review of
routine data sources. [Payneham S.A.]: Australasian Centre for Policing Research :
National Drug Law Enforcement Fund, 2004.
296. Topp L, Darke S, Degenhardt L, Degenhardt L, Kaye S, Darke S. The emergence of
potent forms of methamphetamine in Sydney, Australia : a case study of the IDRS as
a strategic early warning system. Drug and Alcohol Review 2002;21 (4) December
2002:341-348.
297. McKetin R, McLaren J, Lubman DI, Hides L. The prevalence of psychotic symptoms
among methamphetamine users. Addiction 2006;101(10):1473-1478.
298. O'Brien S, Black E, Roxburgh A, Degenhardt L, Bruno R, Campbell G, et al. Australian
Drug Trends 2006: Findings from the Illicit Drug Reporting System (IDRS). NDARC
83

Monograph 60. Sydney: National Drug and Alcohol Research Centre, University of
New South Wales, 2007.
299. Guy R, McDonald A, Bartlett M, Murray J, Giele C, Davey T, et al. HIV diagnoses in
Australia: diverging epidemics within a low-prevalence country. Medical Journal of
Australia 2007;187:1-4.
300. Van de Ven P, Rawstorne P, Crawford J, Kippax S. Increasing proportions of Australian
gay and homosexually active men engage in unprotected anal intercourse with
regular and with casual partners. AIDS Care 2002;14(3):335-341.
301. Hull P, Van de Van P, Prestage G, Rawstorne P, Grulich A, Crawford J, et al. Gay
community periodic survey, Sydney 1996-2002. Monograph 2/2003. Sydney:
National Centre in HIV Social Research, Uniersity of NSW, 2003.
302. Adamson S, Sellman D, Deering D, Robertson P, de Zwart K. Alcohol and drug
treatment population profile: a comparison of 1998 and 2004 data in New
Zealand.[see comment]. New Zealand Medical Journal 2006;119(1244):U2284.
303. Centre for Social and Health Outcomes Research and Evaluation. Recent trends in
illegal drug use in New Zealand, 2006. Auckland: Massey University, 2006.
304. US Office of National Drug Control Policy. American Samoa: Profile of Drug
Indicators. Rockville: US Office of National Drug Control Policy, 2003.
305. United Nations Office on Drugs and Crime Regional Centre for East Asia and the
Pacific. Pacific Islands Profile. Bangkok: United Nations Office on Drugs and Crime
Regional Centre for East Asia and the Pacific, 2003.
306. Australian Institute of Health and Welfare. 2004 National Drug Strategy Household
Survey: First results. Canberra: Australian Institute of Health and Welfare, 2005.
307. Dunn M, Degenhardt L, Campbell G, George J, Johnston J, Kinner S, et al. Australian
Trends in Ecstasy and Related Drug Markets 2006:Findings from the Ecstasy and
related Drugs Reporting System (EDRS). NDARC Monograph 61. Sydney: National
Drug and Alcohol Research Centre, University of New South Wales, 2007.
308. Zablotska I, Prestage G, Hull P, Crawford J, Kippax S, Sutherland R, et al. Sydney Gay
Community Periodic Survey February 1996 to February 2006. Sydney: National
Centre in HIV Social Research and National Centre in HIV Epidemiology and
Clinical Research, 2006:1-41.
309. National Centre in HIV Epidemiology and Clinical Research. Australian NSP survey
national data report 2002-2006. Sydney, New South Wales: National Centre in HIV
Epidemiology and Clinical Research, University of New South Wales, 2007.
310. Hezel S. Alcohol and drug use in the Republic of the Marshall Islands. Micronesian
Seminar http://www.micsem.org/pubs/articles/socprobs/alcrmi/frames/alcrmifr.htm
Accessed on 5th August 2007
311. Wilkins C, Sweetsur P, Casswell S. Recent population trends in amphetamine use in
New Zealand: comparisons of findings from national household drug surveying in
1998, 2001, and 2003. New Zealand Medical Journal 2006;119(1244):U2285.
312. Office of Applied Studies. Treatment Episode Data Set (TEDS) Highlights - 2005. In:
Administration SAaMHS, editor. National Admissions to Substance Abuse Treatment
Services, DASIS Series. Rockville, 2006.
313. Grant KM, Sinclair Kelley S, Agrawal S, Meza JL, Meyer JR, Romberger DJ.
Methamphetamine use in rural midwesterners. American Journal on Addictions
2007;16 (2) 2007:79-84.
314. Gonzales R, Marinelli-Casey P, Shoptaw S, Ang A, Rawson RA. Hepatitis C virus
infection among methamphetamine-dependent individuals in outpatient treatment.
Journal of Substance Abuse Treatment 2006;31(2):195-202.
315. Buchacz K, McFarland W, Kellogg TA, Loeb L, Holmberg SD, Dilley J, et al.
Amphetamine use is associated with increased HIV incidence among men who
have sex with men in San Francisco. AIDS 2005;19(13):1423-4.
316. Fairbairn N, Kerr T, Buxton JA, Li K, Montaner JS, Wood E. Increasing use and
associated harms of crystal methamphetamine injection in a Canadian setting. [Short
Communication]. Drug and Alcohol Dependence 2007;88 (2-3) 2007:313-316.
84

317. Wood E, Stoltz J-A, Montaner JSG, Kerr T. Evaluating methamphetamine use and risks
of injection initiation among street youth : the ARYS study. Harm Reduction Journal
2006;3 (18) 2006:6 p.
318. Callaghan RC, Brands B, Taylor L, Lentz T, Callaghan RC, Brands B, et al. The clinical
characteristics of adolescents reporting methamphetamine as their primary drug of
choice: an examination of youth admitted to inpatient substance-abuse treatment in
northern British Columbia, Canada, 2001-2005. Journal of Adolescent Health
2007;40(3):286-9.
319. EMCDDA. 2005 REITOX National Report on the Drug Situation in Austria. Lisbon:
EMCDDA, 2005.
320. EMCDDA. 2005 REITOX National Report on the Drug Situation in Sweden. Lisbon:
Portugal, 2005.
321. Holmgren P, Holmgren A, Ahlner J. Alcohol and drugs in drivers fatally injured in
traffic accidents in Sweden during the years 2000-2002. Forensic Science
International 2005;151(1):11-7.
322. EMCDDA. 2005 REITOX National Report on the Drug Situation in Belgium. Lisbon:
EMCDDA, 2005.
323. EMCDDA. 2005 REITOX National Report on the Drug Situation in Germany. Lisbon:
EMCDDA, 2005.
324. EMCDDA. 2005 REITOX National Report on the Drug Situation in Denmark. Lisbon:
EMCDDA, 2005.
325. Reccia L, Rocco A, Lioniello M, Fichera G. Amphetamine misuse in southern Italy.
BMJ 1995;311(7017):1433.
326. Castiglioni S, Zuccato E, Crisci E, Chiabrando C, Fanelli R, Bagnati R. Identification
and measurement of illicit drugs and their metabolites in urban wastewater by liquid
chromatography-tandem
mass
spectrometry.
Analytical
Chemistry
2006;78(24):8421-9.
327. EMCDDA. 2005 REITOX National Report on the Drug Situation in Netherlands.
Lisbon: EMCDDA, 2005.
328. EMCDDA. 2005 REITOX National Report on the Drug Situation in Finland. Lisbon:
EMCDDA, 2005.
329. EMCDDA. 2005 REITOX National Report on the Drug Situation in France. Lisbon:
EMCDDA, 2005.
330. EMCDDA. 2005 REITOX National Report on the Drug Situation in Malta. Malta:
Ministry for the Family and Social Solidarity, 2005.
331. EMCDDA. 2005 REITOX National Report on the Drug Situation in the United
Kingdom. London: UK Department of Health, 2005.
332. Bolding G, Hart G, Sherr L, Elford J. Use of crystal methamphetamine among gay men
in London. Addiction 2006;101(11):1622-1630.
333. Barrett SP, Gross SR, Garand I, Pihl RO, Barrett SP, Gross SR, et al. Patterns of
simultaneous polysubstance use in Canadian rave attendees. Substance Use &
Misuse 2005;40(9-10):1525-37.
334. Nordeste B. The potential expansion of methamphetamine production and distribution
in Canada. Vancouver: Criminal Intelligence Service Canada, 2004.
335. Fairbairn N, Kerr T, Buxton JA, Li K, Montaner JS, Wood E. Increasing use and
associated harms of crystal methamphetamine injection in a Canadian setting. Drug
and Alcohol Dependence 2007;88(2-3):313-316.
336. EMCDDA. 2005 REITOX National Report on the Drug Situation in Greece. Lisbon:
EMCDDA, 2005.
337. Fotiadou M, Livaditis M, Manou I, Kaniotou E, Samakouri M, Tzavaras N, et al. Selfreported substance misuse in Greek male prisoners. European Addiction Research
2004;10(2):56-60.
338. Steentoft A, Teige B, Holmgren P, Vuori E, Kristinsson J, Hansen AC, et al. Fatal
poisoning in Nordic drug addicts in 2002. Forensic Science International
2006;160(2-3):148-56.
85

339. EMCDDA. 2005 REITOX National Report on the Drug Situation in Ireland. Lisbon:
EMCDDA, 2005.
340. EMCDDA. 2005 REITOX National Report on the Drug Situation in Italy. Lisbon:
EMCDDA, 2005.
341. Pavarin RM. Substance use and related problems: a study on the abuse of recreational
and not recreational drugs in Northern Italy. Annali Dell'Istituto Superiore di Sanita
2006;42(4):477-84.
342. Giovanardi D, Castellana CN, Pisa S, Poppi B, Pinetti D, Bertolini A, et al. Prevalence
of abuse of alcohol and other drugs among injured drivers presenting to the
emergency department of the University Hospital of Modena, Italy. Drug and
Alcohol Dependence 2005;80(1):135-138.
343. Suligoi B, Pavoni N, Borghi V, Branz F, Coppola N, Gallo G, et al. [Epidemiology of
HIV infection in Italy]. Epidemiol Prev 2003;27(2):73-9.
344. Suligoi B, Magliochetti N, Nicoletti G, Pezzotti P, Rezza G. Trends in HIV prevalence
among drug-users attending public drug-treatment centres in Italy: 1990-2000. J
Med Virol 2004;73(1):1-6.
345. EMCDDA. 2005 REITOX National Report on the Drug Situation in Luxembourg.
Lisbon: EMCDDA, 2005.
346. EMCDDA. 2005 REITOX National Report on the Drug Situation in Norway. Lisbon:
EMCDDA, 2005.
347. Gustavsen I, Bramness J, Morland J. Impairment related to blood amphetamine
concentration in drivers suspected of drug abuse. (11 refs.): Norwegian Institute of
Public Health, Division of Forensic Toxicology and Drug Abuse, PO Box 4404
Nydalen, 0403 Oslo, Norway. [E-mail: ingebjorg.g.gustavsen@fhi.no], 2004.
348. Hausken AM, Skurtveit S, Christophersen AS. Characteristics of drivers testing positive
for heroin or ecstasy in Norway. Traffic Injury Prevention 2004;5(2):107-11.
349. Cabrita J, Ferreira H, Iglesias P, Baptista T, Rocha E, Lopes da Silva A, et al. Patterns
and determinants of psychoactive drug use in Lisbon University students--a
population-based study. Pharmacy World & Science 2004;26(2):79-82.
350. EMCDDA. 2005 REITOX National Report on the Drug Situation in Portugal. Lisbon:
EMCDDA, 2005.
351. Giacomuzzi SM, Ertl M, Pavlic M, Libiseller K, Riemer Y, Kemmler G, et al.
Maintenance treatment of opioid dependence and patterns of non-prescribed drug
use: Results of a 4-year trial. Letters in Drug Design and Discovery 2006;3(10):731740.
352. EMCDDA. 2005 REITOX National Report on the Drug Situation in Slovenia. Lisbon:
EMCDDA, 2005.
353. EMCDDA. 2005 REITOX National Report on the Drug Situation in Spain. Lisbon:
EMCDDA, 2005.
354. Norden L, Lidman C. Differentiated risk behaviour for HIV and hepatitis among
injecting drug users (IDUs). Scandinavian Journal of Infectious Diseases 2005;37.
355. Byqvist S. Patterns of drug use among drug misusers in Sweden. Gender differences.
Substance Use & Misuse 2006;41(13):1817-35.
356. Augsburger M, Rivier L. Drugs and alcohol among suspected impaired drivers in
Canton de Vaud (Switzerland). Forensic Science International 1997;85(2):95-104.
357. The Information Centre. Smoking, drinking and drug use among young people in
England in 2006: headline figures. London: The Information Centre, 2007.
358. Strang J, Gossop M, Heuston J, Green J, Whiteley C, Maden A. Persistence of drug use
during imprisonment: relationship of drug type, recency of use and severity of
dependence to use of heroin, cocaine and amphetamine in prison. Addiction
2006;101(8):1125-32.
359. Wu L-T, Pilowsky DJ, Schlenger WE, Galvin DM. Misuse of methamphetamine and
prescription stimulants among youths and young adults in the community. Drug and
Alcohol Dependence 2007;89 (2-3) 2007:195-205.
86

360. Wu L-T, Pilowsky DJ, Wechsberg WM, Schlenger WE. Injection drug use among
stimulant users in a national sample. American Journal of Drug and Alcohol Abuse
2004;30 (1) 2004:61-83.
361. Al-Habori M. The potential adverse effects of habitual use of Catha edulis (khat).
Expert Opinion on Drug Safety 2005;4(6):1145-54.
362. Kandela P. Women's rights, a tourist boom, and the power of khat in Yemen. Lancet
2000;355(9213):1437.
363. Aden A, Dimba EAO, Ndolo UM, Chindia ML. Socio-economic effects of khat
chewing in north eastern Kenya. East African Medical Journal 2006;83(3):69-73.
364. Ihunwo AO, Kayanja FIB, Amadi-Ihunwo UB. Use and perception of the
psychostimulant, khat (catha edulis) among three occupational groups in south
western Uganda. East African Medical Journal 2004;81(9):468-73.
365. Al-Motarreb A, Baker K, Broadley KJ. Khat: pharmacological and medical aspects and
its social use in Yemen. Phytotherapy Research 2002;16(5):403-13.
366. Kalix P. Khat: a plant with amphetamine effects. Journal of Substance Abuse Treatment
1988;5(3):163-9.
367. Mita A. Police on alert for 'Crystal Ice'. Cyprus Mail. http://www.cyprus-mail.com/
Accessed on 18th August 2007,2002
368. Allam H. A drive with a Saudi woman. Middle East Diary.
http://washingtonbureau.typepad.com/cairo/2007/05/a_drive_with_a_.html
Accessed on 18th August 2007,2007
369. Stryker Meyer J. Meth reportedly fueling fanaticism in Iraq NC Times.
http://www.nctimes.com/articles/2005/01/07/news/columnists/another_tilt/20_38_3
41_6_05.txt Accessed on 18th August 2007,2005
370. Hughes C. Exclusive: Iraq fanatics' kill pill. Iraq drug makes rebel fanatics fearless.
Mirror.co.uk.
http://www.mirror.co.uk/news/tm_objectid=16433322&method=full&siteid=94762
&headline=exclusive--iraq-fanatics--kill-pill-name_page.html Accessed on 18th
August 2007,2005
371. Bureau for International Narcotics and Law Enforcement Affairs. International
Narcotics Control Strategy Report: Volume I: Drug and Chemical Control.
Washington: US Department of State, 2004.
372. al-Haddad MK, Baig BZ, Ebrahim RA. Epidemiology of HIV and AIDS in Bahrain.
Journal of Communicable Diseases 1997;29(4):321-8.
373. al-Haddad MK, Khashaba AS, Baig BZ, Khalfan S. HIV antibodies among intravenous
drug users in Bahrain. Journal of Communicable Diseases 1994;26(3):127-32.
374. Isralowitz R, Rawson R. Gender differences in prevalence of drug use among high risk
adolescents in Israel. Addictive Behaviors 2006;31(2):355-8.
375. Bilal AM, Khattar MA, Hassan KI, Berry D. Psychosocial and toxicological profile of
drug misuse in male army conscripts in Kuwait. Acta Psychiatr Scand
1992;86(2):104-7.
376. Radovanovic Z, Pilcher CW, al-Nakib T, Shihab-Eldeen A. On substance abuse in
Kuwait (1992-1997). Evidence from toxicological screening of patients. Journal of
Substance Abuse 2000;12(4):363-71.
377. Hafeiz HB. Socio-demographic correlates and pattern of drug abuse in eastern Saudi
Arabia. Drug & Alcohol Dependence 1995;38(3):255-9.
378. Othman BM, Monem FS. Prevalence of hepatitis C virus antibodies among intravenous
drug abusers and prostitutes in Damascus, Syria. Saudi Medical Journal
2002;23(4):393-5.
379. Uzun O, Doruk A, Perdeci Z, Turkbay T. Substance use disorders in men with
antisocial personality disorder: a study in Turkish sample. Substance Use & Misuse
2006;41(8):1171-8.
380. Lambert LT. Health in the Middle East: HIV prevention is hindered in the United Arab
Emirates. BMJ 2006;333(7575):970-1.
87

381. Belew M, Kebede D, Kassaye M, Enquoselassie F. The magnitude of khat use and its
association with health, nutrition and socio-economic status. Ethiopian Medical
Journal 2000;38(1):11-26.
382. Mbewe E, Haworth A, Welham J, Mubanga D, Chazulwa R, Zulu MM, et al. Clinical
and demographic features of treated first-episode psychotic disorders: a Zambian
study. Schizophrenia Research 2006;86(1-3):202-7.
383. Odenwald M, Neuner F, Schauer M, Elbert T, Catani C, Lingenfelder B, et al. Khat use
as risk factor for psychotic disorders: a cross-sectional and case-control study in
Somalia. BMC Medicine 2005;3:5.
384. Alem A, Shibre T. Khat induced psychosis and its medico-legal implication: a case
report. Ethiopian Medical Journal 1997;35(2):137-9.
385. Kebede D, Alem A, Mitike G, Enquselassie F, Berhane F, Abebe Y, et al. Khat and
alcohol use and risky sex behaviour among in-school and out-of-school youth in
Ethiopia. BMC Public Health 2005;5:109.
386. Parry CDH, Myers B, Pluddemann A. Drug policy for methamphetamine use urgently
needed. South African Medical Journal 2004;Suid-Afrikaanse Tydskrif Vir
Geneeskunde. 94(12):964-5.
387. Morojele NK, Brook JS, Kachieng'a MA. Perceptions of sexual risk behaviours and
substance abuse among adolescents in South Africa: a qualitative investigation.
AIDS Care 2006;18(3):215-9.
388. Kalichman SC, Simbayi LC, Kagee A, Toefy Y, Jooste S, Cain D, et al. Associations of
poverty, substance use, and HIV transmission risk behaviors in three South African
communities. Social Science & Medicine 2006;62(7):1641-9.
389. Sawyer KM, Wechsberg WM, Myers BJ. Cultural similarities and differences between a
sample of Black/African and colored women in South Africa: convergence of risk
related to substance use, sexual behavior, and violence. Women & Health
2006;43(2):73-92.
390. Wansi E, Sam-Abbenyi A, Befidi-Mengue R, Enyme FN, Ntone FN. Rapid assessment
of drug abuse in Cameroon. Bulletin on Narcotics 1996;48(1-2):79-88.
391. Abdulkarim AA, Mokuolu OA, Adeniyi A. Drug use among adolescents in Ilorin,
Nigeria. Tropical Doctor 2005;35(4):225-8.
392. Ihunwo AO, Kayanja FI, Amadi-Ihunwo UB, Ihunwo AO, Kayanja FIB, Amadi-Ihunwo
UB. Use and perception of the psychostimulant, khat (catha edulis) among three
occupational groups in south western Uganda. East African Medical Journal
2004;81(9):468-73.
393. Kinner S, Degenhardt L. Crystal methamphetamine smoking among regular ecstasy
users in Australia: Increases in use and associations with harm. Drug and Alcohol
Review submitted.
394. Cunningham JK, Liu L-M. Impacts of federal ephedrine and pseudoephedrine
regulations on methamphetamine-related hospital admissions. [Research Report].
Addiction 2003;98 (9) September 2003:1229-1237.
395. Cunningham JK, Liu L-M. Impacts of federal precursor chemical regulations on
methamphetamine arrests. Addiction 2005;100 (4) April 2005:479-488.
396. Rawson RA, Gonzales R, Brethen P. Treatment of methamphetamine use disorders: an
update. Journal of Substance Abuse Treatment 2002;23(2):145-50.
397. Grabowski J, Shearer J, Merrill J, Negus SS. Agonist-like, replacement
pharmacotherapy for stimulant abuse and dependence. Addictive Behaviors
2004;29(7):1439-1464.
398. Baker A, Lee N, Jenner J, editors. Models of intervention and care for psychostimulant
users. NDS Monograph Series No. 51. 2nd Edition ed. Canberra: Australian
Government Department of Health and Ageing, 2004.
399. Shearer J. Treatment responses to problematic methamphetamine use: The Australian
experience. In: Pates R, Riley D, editors. Interventions for Amphetamine Misuse.
Oxford: Blackwell Publishing, in press.
88

400. Rawson R, Marinelli-Casey P, Anglin MD, Dickow A, Frazier Y, Gallagher C, et al. A
multi-site comparison of psychosocial approaches for the treatment of
methamphetamine dependence. [Research Report]. Addiction 2004;99 (6) June
2004:708-717.
401. Knapp W, Soares B, Farrel M, Lima M. Psychosocial interventions for cocaine and
psychostimulant amphetamines related disorders. Cochrane Database Syst Rev.
Accessed on October 6th 2007,2007
402. Rawson RA, Marinelli-Casey P, Anglin MD, Dickow A, Frazier Y, Gallagher C, et al. A
multi-site comparison of psychosocial approaches for the treatment of
methamphetamine dependence. Addiction 2004;99(6):708-17.
403. Jenner J, Baker A, Whyte I, Carr V. Management of patients with psychostimulant use
problems - Guidelines for general practitioners. Canberra: Australian Government
Deparment of Health and Ageing, 2004.
404. Shoptaw S, Frosch D. Substance abuse treatment as HIV prevention for men who have
sex with men. AIDS and Behavior 2000;4(2):193-203.
405. Patterson TL, Semple SJ. Sexual risk reduction among HIV-positive drug-using men
who have sex with men. Journal of Urban Health 2003;80(4 Suppl 3).
406. Goren N. Social marketing: prevention and practice review. Melbourne: Centre for
Yuoth Drug Studies, Australian Drug Foundation, 2005.
407. Hastings G, Stead M, Webb J. Fear appeals in social marketing: strategic and ethical
reasons for concern. Psychology and Marketing 2004;21(11):961-986.
408. Howard J, Hunt N, Arcuri A. A situational assessment and review of the evidence for
interventions for the prevention of HIV/AIDS among Occassional, Experimental and
Young Injecting Drug Users: UN Interagency and CEEHRN Technical Consultation
on Occassional, Experimental and Young Injecting Drug Users in the CEE/CIS and
Baltics, 2003.
409. Leonard L, DeRubeis E, Pelude L, Medd E, Birkett N, Seto J. “I inject less as I have
easier access to pipes”: Injecting, and sharing of crack-smoking materials, decline as
safer crack-smoking resources are distributed. International Journal of Drug Policy in
press.
410. Rose V, Raymond HF, Kellogg TA, McFarland W. Assessing the feasibility of harm
reduction services for MSM : the late night breakfast buffet study. Harm Reduction
Journal 2006;3 (29) 2006:8 p.
411. Semaan S, Des Jarlais DC, Malow R. Behavior change and health-related interventions
for heterosexual risk reduction among drug users. Substance Use & Misuse
2006;41:1349-1378.
412. Hammer MR. A key to methamphetamine-related literature. [Draft Version 0.9.7].
Bureau of Special Populations, Division of HIV Prevention, AIDS Institute, New
York
State
Department
of
Health
http://www.nyhealth.gov/diseases/aids/harm_reduction/crystalmeth/docs/meth_litera
ture_index.pdf Accessed on 18th August 2007

89

Appendix A: Method
This study comprised a desk-based literature review of peer reviewed and grey literature.

Searches of the electronic databases of Medline (via the OVID platform) and PubMed were
conducted. Details of these searches are given below.

The following drug and alcohol databases and related online libraries were searched: The
Australian National Drug and Alcohol Research Centre (NDARC) library; The Alcohol and
other Drugs Council of Australia (ADCA); The CORK network catalogue; and the Asian
Harm Reduction Network (AHRN). The bibliography “Key to methamphetamine-related
literature” of the New York State Department of Health412 was consulted and Google
searches were conducted on a country-by-country basis.

Material retrieved from these searches was deemed appropriate for inclusion in this review
if it was an original research study, a commentary, a policy analysis, a review or report that
described any of the following: the prevalence or incidence of meth/amphetamine use by
injected

and

non-injected

routes

of

administration;

harms

associated

with

meth/amphetamine use; HIV prevalence and risk behaviours of meth/amphetamine users;
meth/amphetamine and HIV treatment and care; meth/amphetamine and production,
trafficking and seizures of

meth/amphetamine; treatment and policy addressing

meth/amphetamine use or production.

In addition, UNODC and WHO country and regional offices were requested to provide any
available and relevant material.

Additional literature cited within the retrieved material was also consulted.

As a general principle, more recent literature was preferred over older data. In all estimates
of prevalence, the most recent data only were included in tables.

For some of the grey literature material retrieved data on sample sizes, methodology, and/or
the organisation conducting the research could not be identified. If a country has no
estimate, it means that either no data was available, or it did not investigate
meth/amphetamine. For such countries, using other estimates from the region may be the
only way to make an approximation of drug use in that country.
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Medline search strategy
The following keywords and “MeSH” terms (in bold) were used in the searches of the
literature for each region:
Injecting Drug Use
IDU OR IDUs OR “injecting drug” OR “intravenous drug” OR “intravenous substance” OR
“injecting substance” OR exp substance abuse, intravenous/
Drugs and drug use
heroin OR cocaine OR amphetamine$ OR methamphetamine$ OR opioid$ OR opium OR
opiate OR drug abuse OR drug use$ OR drug misuse OR drug dependen$ OR substance
abuse OR substance use$ OR substance misuse OR substance dependen$ OR addict$ OR
exp designer drugs/ OR exp street drugs/ OR exp Cocaine/ OR exp crack cocaine/ OR exp
amphetamines/ OR exp amphetamine/ OR exp methamphetamine/ OR exp Opium/ or exp
Heroin/ OR exp substance-related disorders/ OR exp amphetamine-related disorders/ OR
exp cocaine-related disorders/ OR exp opioid-related disorders/ OR exp heroin
dependence/ OR exp morphine dependence/ OR exp psychoses, substance-induced/
HIV/AIDS
OR HIV or AIDS OR HIV/AIDS OR “Human Immunodeficiency Virus” OR “Human
Immune Deficiency Virus” OR “Acquired Immunodeficiency Syndrome" OR “Acquired
Immune Deficiency Syndrome” OR exp HIV/ OR exp HIV-1/ OR exp HIV-2/ OR exp HIV
infections/ OR exp acquired immunodeficiency syndrome/ OR HIV seropositivity/ OR exp
HIV seroprevalence/ OR exp AIDS serodiagnosis/
Amphetamine Type Stimulants
ATS OR “amphetamine type stimulant$” OR amphetamine$ OR methamphetamine OR
deoxyephedrine OR desoxyephedrine OR Desoxyn OR madrine OR metamfetamine OR
methamphetamine hydrochloride OR methylamphetamine OR n-methylamphetamine OR
d-amphetamine OR dextroamphetamine sulphate OR dexamphetamine OR dexedrine OR
dextro-amphetamine sulphate OR dextroamphetamine sulphate OR d-amphetamine
sulphate OR stimulant$ OR exp amphetamines/ OR exp amphetamine/ OR exp
dextroamphetamine/ OR exp p-chloroamphetamine/ OR exp 2,5-dimethoxy-4methylamphetamine/ OR exp p-hydroxyamphetamine/ OR exp iofetamine/ OR exp
methamphetamine/ OR exp benzphetamine/ OR exp phentermine/ OR exp
chlorphentermine/ OR exp mephentermine/ OR exp amphetamine-related disorders/
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PubMed Search Strategy
The following keywords and “MeSH” terms (in bold) were used in the searches of the
literature for each region:
Injecting drug use
IDU OR IDUs OR “injecting drug” OR “intravenous drug” OR “intravenous substance”
OR “substance abuse, intravenous” OR “substance abuse, intravenous” [MH]
Drug use
“Drug abuse” OR “drug use” OR “drug user” OR “drug users” OR “drug misuse” OR
“drug dependence” OR “drug dependency” OR “drug dependent” OR “substance
abuse” OR “substance use” OR “substance user” OR “substance users” OR “substance
misuse” OR “substance dependence” OR “substance dependency” OR “substance
dependent” OR addict OR addicts OR addiction OR “substance-related disorders” OR
“amphetamine-related disorders” OR “cocaine-related disorders” OR “opioid-related
disorders” OR “heroin dependence” OR “morphine dependence” OR “substancerelated disorders” [MH] OR “amphetamine-related disorders” [MH] OR “cocainerelated disorders” [MH] OR “opioid-related disorders” [MH] OR “heroin dependence”
[MH] OR “morphine dependence” [MH]
HIV/AIDS
HIV OR AIDS OR AIDS [sb] OR “HIV/AIDS” OR “Human Immunodeficiency Virus”
OR “Acquired Immunodeficiency Syndrome” OR “HIV-1” OR “HIV-2” OR “HIV
seropositivity” OR “HIV seroprevalence” OR “AIDS serodiagnosis” OR “HIV-1” [MH]
OR “HIV-2” [MH] OR “HIV seropositivity” [MH] OR “HIV seroprevalence” [MH] OR
“AIDS serodiagnosis” [MH]
Amphetamine type stimulants
ATS OR “amphetamine type stimulants” OR amphetamine OR amphetamine OR
methamphetamine OR deoxyephedrine OR desoxyephedrine OR Desoxyn OR
metamfetamine OR “methamphetamine hydrochloride” OR methylamphetamine OR
“n-methylamphetamine” OR “d-amphetamine” OR “dextroamphetamine sulphate” OR
dexamphetamine OR dexedrine OR “dextroamphetamine sulphate” OR “damphetamine sulphate” OR stimulant OR stimulants OR “P-chloroamphetamine” OR
“2,5-dimethoxy-4-methylamphetamine” OR “P-hydroxyamphetamine” OR iofetamine
OR methamphetamine OR benzphetamine OR phentermine OR chlorphentermine OR
mephentermine OR “amphetamine-related disorders” OR “P-chloroamphetamine”
[MH] OR “2,5-dimethoxy-4-methylamphetamine” [MH] OR “P-hydroxyamphetamine”
[MH] OR iofetamine [MH] OR methamphetamine [MH] OR benzphetamine [MH] OR
phentermine [MH] OR chlorphentermine [MH] OR mephentermine [MH] OR
“amphetamine-related disorders” [MH]
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Reference Group to the United Nations on
HIV and injecting drug use
www.idurefgroup.unsw.edu.au
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