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PREFACE

The Bulletin on Narcotics is a United Nations journal that has been in continuous publica-
tion since 1949. It is printed in all six official languages of the United Nations—Arabic,
Chinese, English, French, Russian and Spanish.

The Bulletin provides information on developments in drug control at the local,
national, regional and international levels that would benefit the international community.

The present double issue of the Bulletin (vol. LIV, Nos. 1 and 2) is devoted to the
science of drug abuse epidemiology. The next issue (vol. LV, Nos. 1 and 2) will deal with
the practice of drug abuse epidemiology. The United Nations Office on Drugs and Crime
wishes to thank Zili Sloboda, who acted as guest editor for these two volumes of the
Bulletin. Particular thanks also go to Paul Griffiths and Rebecca McKetin, who planned
these two volumes while they were working in the United Nations Office on Drugs and
Crime (UNODC).

Editorial policy and guidelines for publication

Individuals and organizations are invited by the Editor to contribute articles to the Bulletin
dealing with policies, approaches, measures and developments (theoretical and/or practi-
cal) relating to various aspects of the drug control effort. Of particular interest are the
results of research, studies and practical experience that would provide useful information
for policy makers, practitioners and experts, as well as the public at large.

All manuscripts submitted for publication in the Bulletin should constitute original
and scholarly work that has not been published elsewhere or is not being submitted simul-
taneously for publication elsewhere. The work should be of relatively high professional
calibre in order to meet the requirements of a United Nations technical publication.
Contributors are kindly asked to exercise discretion in the content of manuscripts so as to
exclude any critical judgement of a particular national or regional situation.

The preferred mode of transmission of manuscripts is the Word format. Each manu-
script submitted should consist of an original hard copy and a 3.5” diskette, in Word for
the text and Excel or Lotus for charts and tables, in any of the six official languages of the
United Nations—Arabic, Chinese, English, French, Russian and Spanish. The manuscript
should be accompanied by an abstract of approximately 200 words and by a complete set
of references numbered in the order of their appearance in the text. The manuscript should
be between 10 and 20 double-spaced typewritten pages, including tables, figures and
references. Tables should be self-explanatory and should supplement, not duplicate,
information provided in the text.

Manuscripts, together with brief curricula vitae of their authors, should be addressed
to the Editor, Bulletin on Narcotics, United Nations Office on Drugs and Crime, Vienna
International Centre, P.O. Box 500, A-1400 Vienna, Austria. A transmittal letter should
designate one author as correspondent and include his or her complete address, telephone
number, fax number and, if available, electronic mail (e-mail) address. Unpublished
manuscripts will be returned to the authors; however, the United Nations cannot be held
responsible for loss.
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copyright protection in accordance with the provisions of Protocol 2 annexed to the
Universal Copyright Convention concerning the application of that Convention to the
works of certain international organizations.
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Drug abuse epidemiology: an overview*

Z. SLOBODA
Institute for Health and Social Policy, University of Akron, Akron, Ohio,

United States of America

ABSTRACT
The field of drug abuse epidemiology is a relatively new one and recognition of

drug abuse as a phenomenon amenable to study within the field of epidemiology is
still forthcoming. Reviews of programmes for meetings of epidemiologic research
societies rarely highlight drug abuse, even in association with the transmission of,
human immunodeficiency virus (HIV), hepatitis C virus (HCV) or hepatitis B virus
(HBV), despite the high rates of prevalence of those infections among drug-abusing
populations. The “diagnosis” of drug dependence or addiction and identification of
affected populations relies heavily on data concerning problems associated with drug
abuse. Both the Diagnostic and Statistical Manual and the International
Classification of Diseases, for example, use behavioural criteria to define abuse and
dependence. However, most surveys of general and special populations do not
include measures that reflect these criteria, but limit themselves to the type of drug
used and the frequency of use within a specified time period. With the progress in the
development of more biological and medical tools, improved measures of abuse that
combine both behavioural and physical assessments will be available to study more
carefully the various forms of drug abuse and dependence. The present article has
two purposes. The first is to set a framework that describes the current state of the
field of drug abuse epidemiology. The second is to provide a synthesis and overview
of the articles in the present issue and in vol. LV, Nos. 1 and 2 (2003), of the
Bulletin, which represent work from several countries. The excitement of this
emergent field is reflected in each of the articles. The study of drug abuse epi-
demiology is both challenging and rewarding. As more groups become aware of the
global nature of this public health problem and its impact on the political, social and
health situations of communities, countries and regions, we hope that drug abuse
epidemiology will receive the attention it deserves by policy makers, researchers and,
in particular, newly trained social scientists and epidemiologists.

Keywords: drug use patterns; discontinuation; drug trends and social influences;
risk and protective factors; research methods; surveillance; monitoring surveys.

Offprint from Bulletin on Narcotics, vol. LIV, Nos 1 and 2, 2002

1

*The author of this paper is a researcher from the United States of America, and much of the intro-
ductory statements refer to work conducted in her home country, with which she is most familiar.
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Introduction

Epidemiology is a field that studies the distribution of health problems in popula-
tions to determine the nature of the health problems, the characteristics of the
population affected with the health problems and the environmental conditions or
circumstances that are uniquely associated with the health problems and the
affected populations. Epidemiologists also describe the course or stages of health
problems. They have developed statistical models that simulate the progress of
health problems and can use the models to determine the impact of interventions
intended to stem their progress. Such models exist for many infectious diseases,
including the human immunodeficiency virus (HIV), but have not been applied
well to drug abuse. Drug use is seen more as an individualistic behaviour and is
therefore not readily conceived of from a population perspective.

One of the most important challenges to drug abuse epidemiologists is defin-
ing and measuring the phenomenon of study. In comparison to other health dis-
ciplines, the field relies more on behavioural than on physiological or biological cri-
teria to differentiate the range of drug-using behaviours from initiation of use
through to full dependence and abuse. Currently there are at least two dimensions
of drug-using behaviours that are assessed: degree of use (i.e. frequency of use)
and use associated with social and health problems.

There is general recognition of several phases and degrees of drug abuse, from
initiation and early-use patterns to long-term chronic use. Onset of use for each
drug of abuse, including tobacco, alcohol and, often, inhalants, is used as a
measure of incidence of use. Age of onset is an important measure, as many
studies have found a relationship between age of onset and subsequent drug abuse
or drug dependency (using either the Diagnostic and Statistical Manual or the
International Classification of Diseases) [1, 2]. However, substantial portions of
those who initiate drug use discontinue such use. Estimates from school surveys
from the United States of America show rates of discontinuation ranging from as
high as 57 per cent for inhalants, for instance, to as low as 22 per cent for mari-
juana [3]. Our knowledge about those who continue use, become dependent and
develop problems over the course of time is very limited. Preliminary studies indi-
cate that those who discontinue use generally initiated use for social reasons, while
those who continue to chronic use, either have a family history of substance use
and/or have psychological problems [4]. The paper by Glantz and Colliver [5] in
the present issue of the Bulletin on Narcotics addresses the need to develop better
definitions and measures of drug-using behaviours in order to better understand
this phenomenon and improve policies and prevention and treatment approaches
to stem the behaviour and its associated social and health problems.

Recent brain-imaging studies are encouraging, as they present evidence of an
association between drug abuse and neural/brain changes, some of which may be
long-lasting [6-10], and may explain the altered and sometimes problematic
behaviours observed with more chronic drug users. These changes have been
observed for alcohol, tobacco, marijuana, cocaine, methylenedioxymethampheta-
mine (MDMA, commonly known as Ecstasy) and methamphetamines. In addition,
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these studies have shown that craving for drugs, a key component of the abuse
process, is the result of the stimulation of certain parts of the brain when triggers,
such as seeing drug paraphernalia or persons administrating drugs, are intro-
duced, even when drug abusers have been detoxified and have not used drugs for
long periods of time. These studies suggest that, in the future, drug abuse epi-
demiologists may be able to develop more precise diagnostic tools that are behav-
ioural measures of changing brain functioning in response to degree of drug use.

Influences on trends and patterns of drug abuse

A number of societal factors and individual vulnerabilities influence drug abuse
patterns and trends within a geographic area and during a specific period of time.
Unlike infectious diseases, drug abuse, and which drugs are used by whom, is
influenced more by social rather than biological factors. However, once individuals
begin to abuse drugs, their brains and bodies change, and biological and physio-
logical factors become more dominant. The paper by Rossi in the present issue of
the Bulletin presents drug-use progression using an infectious disease model as a
framework [11]. The development and workings of such models are greatly
limited by the availability of information related to the nature of drug abuse. At
present, this information is not sufficient to develop more accurate models repre-
senting how drug use patterns spread within and across population groups.

The societal factors found to influence both the initiation and continued use
of drugs include the public’s tolerance of the use of drugs, measured by percep-
tions of negative social and health consequences of the use of these drugs, as well
as the availability of drugs. For instance, researchers for the Monitoring the
Future Study found that prior to an upturn or downturn of drug use among ado-
lescents, there are changes in adolescents’ perceptions regarding the harmfulness
of drugs and the social acceptance of drug use [12, 13]. Indeed, the upturn in drug
use among adolescents since 1992 may be related to their changing perceptions of
the harmfulness of the use of drugs [14]. Until the early 1990s, during a period of
declining drug use, teens’ perceptions of harm associated with drug use were com-
parable to those of their parents’ age group. Since 1992, when drug use began to
increase, teens’ perceptions became more like those of 18- to 25-year-olds, the age
group showing the highest rates of drug use over time.

The availability of drugs and the ways in which drugs are marketed also influ-
ence which types of drugs are used and who uses them [15]. For instance, in the
United States, methamphetamines were once produced by biker gangs or indi-
viduals with laboratories and were found mostly in the western region of the
country. In the mid-1990s, Mexican drug traffickers began to produce metham-
phetamines and transport them along the marijuana routes throughout the
country, changing reported rates of use in other regions and within subpopula-
tions [16]. The paper by Pach and Gorman [17] in the present issue of the Bulletin
discusses a multi-city study of these changing patterns of use.

The type, quality and price of drugs also influence use. In the early 1990s,
heroin from South America, Mexico and Asia was more plentiful in the United
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States than heroin from other parts of the world and was available in a purer form
and at lower prices [18]. The increased purity and lower price meant that one did
not have to inject the drug for a “high”, but could snort it instead. This change in
mode of administration made the use of heroin more attractive to populations
such as suburban youth, who would not normally use heroin. However, past
history of heroin use in the United States has shown that once dependent, it is
more likely that one will inject [19]. Recent reports in both the United States and
Europe show that even a drug that is usually smoked, such as crack-cocaine, can
be dissolved in vinegar or lemon juice and injected for a more immediate effect [20,
21]. The movement from snorting to injecting puts the user at risk for a number
of health problems. In the present issue of the Bulletin, Beyrer [22] discusses the
association of changing trafficking patterns and the spread of HIV and hepatitis B
and C in Asia. Even when preferred drugs become difficult to obtain because of
effective interdiction or other circumstances, the changes in patterns of use can
present problems for policy makers and service providers [23]. All of these pat-
terns can have major health effects on the drug-using population that in turn will
impact treatment and medical services.

Availability of drugs certainly can be seen to influence drug use patterns, but
social and economic trends also appear to have an impact on who uses drugs and
how they are used. Reports from countries in social and economic turmoil indicate
growing rates of drug abuse among youngsters. Koshkina [24] describes the
situation as it occurred in the Russian Federation.

The differential impact of these social influences results in the variation in
drug use patterns observed among cities, countries and regions [25]. An under-
standing of the importance of the social factors that influence drug abuse trends
should guide national and local policies regarding approaches to be taken to alter
the devastating consequences of the problem [26, 27].

Individual or personal characteristics also influence drug-using behaviour
patterns. A large number of factors have been found to explain why some people
use drugs and others do not. They range from personality traits and other genetic
and biological vulnerabilities to peer association to community problems [4]. We
know that more people try drugs than actually abuse or are dependent on drugs.
Although we still do not understand why some people move on to abuse and
dependence, epidemiological studies that have followed young people over time do
point to biological bases for significant increased drug involvement. It has been
found that having parents or other relatives who have substance abuse problems
or certain psychiatric illnesses increases one’s risk for drug abuse or dependence
[28-30]. Data from both people in treatment for drug abuse and people in treat-
ment for mental illness indicate that many have both problems.

There is extensive literature that implicates a range of risk factors for drug use,
including parent-child attachment, parental monitoring, peer association and
school failure [31]. Researchers have made an effort to organize these in such a way
as to generate hypotheses about the origins of drug use that could be targeted in
prevention strategies [32, 33]. Research also shows that the more risk factors a per-
son experiences in their youth, the more likely it is that drug abuse will occur [34].
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Recent research into why many adolescents with such risk factors for drug use
do not abuse drugs has shown that certain factors temper risks. These tempering
or protective factors include family bonding and bonding to prosocial groups,
behaviours and institutions [34]. There is also a growing focus on less well-articu-
lated factors, such as resilience and positive assets [35-37]. However, all of these
approaches to the issue of onset lack specificity for drug abuse. 

In addition, epidemiologic studies have found a consistent sequencing of the
use of substances, particularly among adolescents. Denise Kandel was the first to
observe this sequencing in her research in the late 1970s [38], the results of which
have been replicated in other longitudinal studies. The sequence goes from the use
of alcohol and/or tobacco and marijuana to other drugs of abuse. The underlying
mechanisms for this sequencing are not understood and the inevitability that
everyone who smokes or drinks alcohol or even uses marijuana will move on to the
next substance, is not total.

Our failure to specify risk is very much related to our failure to refine our diag-
nosis of drug use and abuse, [4]. More molecular epidemiologic research is need-
ed linking neuroscience and behavioural science.

Epidemiologic methods specific to studying drug abuse

The stigmatized nature of drug abuse in most regions of the world has made it
necessary for drug abuse epidemiologists to develop methods of sampling and tar-
geting that are unique to the field. Over the past two decades, the integration of
qualitative and quantitative or ethnographic approaches has provided significant
information about drug-using populations that has been useful to both prevention
efforts [14, 39] and treatment providers [40], as well as to policy makers [41]. The
papers by Dehne and colleagues [42], Hickman and colleagues [43], Rossi [11],
Degenhardt and colleagues [23], Fitch and colleagues [44] and Kemmesies [45]
describe some of these approaches, including capture-recapture, multiplier
methods, dynamic modelling, rapid assessment, snowball sampling, key informant
interviews and focus groups.

The stigmatized nature of drug abuse suggests certain limitations in the usual
epidemiologic approaches to data collection. It is generally recommended that sev-
eral systems be established that collect data from both general and more at-risk
populations to determine the extent and nature of drug-using behaviours in an
area and to conduct special studies to address more focused research questions.
The most widely used approaches to monitor drug abuse include use of existing
data to determine general drug use patterns within the drug-using populations
(surveillance) and surveys to estimate incidence and prevalence rates within a gen-
eral population (monitoring). Both approaches are discussed below. They should
be designed to be interconnected, each serving to guide the activities of the other.
If they are well designed and comprehensive, surveillance systems will reflect the
dynamic nature of drug-using behaviours in an area. New drugs being used, usual
drugs used in new ways or new populations of users will be detected with a good
surveillance system containing timely information from a number of sources. As
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surveys of representative samples of general household or school populations pro-
vide rates of new and current users over time, consistency in sampling methods
and data collection approaches is important to monitor trends in use. Information
on new patterns of use detected through surveillance of drug use among drug-
using populations must be integrated into monitoring surveys so that the spread
of a new pattern can be documented and watched. Finally, key research questions
that arise from either the surveillance system or monitoring surveys serve to form
special population studies. The paper by Medina-Mora and her colleagues [46]
discusses the importance of these systems for understanding drug abuse patterns
in Mexico, while Hartnoll [47] discusses the establishment of a multi-systems
approach in Europe.

Drug abuse surveillance systems

Surveillance research collects information over time from existing or archival data
systems that reflect the consequences of drug abuse, such as drug abuse treat-
ment, arrest reports for adults and adolescents, hospital emergency room visits,
hospital discharge information, mortality information and infectious disease
reports.

These systems tend to indicate new and existing drug abuse patterns within
the drug abusing community and among new users, who may have some negative
health effects. Surveillance epidemiologists look for reports of new types of drugs
that are abused, new ways to administer drugs and changing characteristics of
drug users. Any of these changes is a sign of new patterns of drug abuse that need
to be studied further.

As the data used in surveillance systems reflect consequences and are not
population-based, it is difficult to develop incidence or prevalence rates from
them. However, one can review these data over time, draw conclusions from them
about where new drug abuse patterns exist and follow how these patterns spread
across geographic areas. The paper by Sloboda and Kozel [16] reports on what is
probably the oldest ongoing drug abuse surveillance system, the Community
Epidemiology Work Group. This group of experts representing 20 to 21 United
States cities has met biennially since 1975. Over time, the CEWG has evolved com-
mon data elements across sites and a reporting format that provides descriptions
of drug use patterns among varying populations within each geographic area. Both
common, and unique patterns have been observed, and the movement of certain
patterns across areas has been well documented. Other model surveillance sys-
tems have been or are being established in several countries and regions around
the world. The papers by Stauffacher [48], Parry and colleagues [49], Douglas
[50], Bless [51] and Koshkina [24] present the experiences of each group in the
development of their systems. Several political and resource barriers confront
these researchers [52]; however, perseverance and commitment has enabled
several systems to be institutionalized [41].

Recognition of the global nature of drug abuse and the utility of surveillance
systems brought a group of epidemiologists representing countries around the
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world to form the International Epidemiology Work Group on Drug Abuse
(IEWG). Until 1999, the Group met annually to discuss new trends in their coun-
tries or regions. The United Nations International Drug Control Programme’s
Global Assessment Programme on Drug Abuse (GAP) has continued the work ini-
tiated by IEWG. Both IEWG and GAP are working towards building comparable
epidemiologic foundations in countries around the world. The paper by Griffiths
and McKetin [53] provides an overview of this approach.

Monitoring surveys

Monitoring surveys are generally population-based, which means they collect data
on people who live in a defined geographic area or who share similar characteris-
tics. These surveys generally take “snapshots” of drug abuse in the defined popu-
lation on a regular basis over long periods of time. Each time the survey is
conducted the same measures are taken or questions asked in order to maintain
comparability so that trends can be detected. In general, these surveys are either
of persons who reside in households or other stable environments or of persons
who represent specific populations, such as students, homeless groups, military or
institutionalized patients.

Such surveys are expensive to conduct. Drug-using behaviours are usually rare
events in a general population, and therefore large sample sizes are required in
order to improve the precision of estimations of prevalence. Furthermore, drug
abusers may be homeless or live in transient situations, often clustering in geo-
graphic areas, and therefore may be more likely to be missed if traditional
sampling and interviewing techniques are applied. Until recently, many of these
surveys required trained and skilled interviewers, as the survey methods used face-
to-face interviews in combination with forms completed by the respondents.
Research has shown that telephone and mailed surveys yield the lowest rates of
drug use among household members. However, with current advances in com-
puter technology, the surveys can be administered electronically [54, 55]. Some
groups are more difficult to engage in surveys. For example, children and adoles-
cents interviewed in the household when a parent/caregiver is present tend to
report lower rates of drug use, even when techniques that imply privacy, such as
computer-assisted interview procedures, are used.

Surveys of students conducted in the classroom using self-administered data
collection instruments provide information regarding the incidence or initiation of
the use of drugs and the prevalence rates for overall drug use. Age of onset, as well
as the sequencing of substances used (e.g. tobacco, alcohol, inhalants and
marijuana), assist prevention programmers in their design and targeting
interventions.

Sampling issues, the timing of surveys and the drugs included in the surveys
are challenges to both household and school surveys. Response rates vary by size
of community, with metropolitan areas often having lower participation rates than
suburban communities [56]. The lower population density of rural areas tends to
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increase the expense, both of sampling residents of these areas and of conducting
the survey with them. Surveys conducted during the day may bias who responds
to the survey, with more stay-at-home mothers being available to respond and
excluding those who are working. Attention must be given to these issues when
conducting a survey.

School surveys conducted on one particular day may miss those who are
absent from school because of their substance use for reasons such as associated
illnesses or suspension or even expulsion. Furthermore, students who leave or
drop out of school, and therefore do not always participate in the surveys, may be
at highest risk for drug use.

The relationship between surveillance studies and monitoring surveys has not
been well recognized. Yet this relationship is important to a more thorough under-
standing of existing patterns of drug use within a geographic area and identifica-
tion of the characteristics of use and of the users. Examination of information
from both sources has shown that it may take between one to two years for an
emergent pattern of drug use found in a surveillance system to move from the
endemic drug-using population into the general population, where it is reported in
a survey. By establishing these systems, drug abuse epidemiologists can gain a bet-
ter understanding of the problem within an area and can inform prevention and
treatment practitioners about new issues of which they must be aware.

Special studies

Information from surveillance systems and surveys suggest other research ques-
tions or hypotheses that can be studied in more focused research. Both the papers
by Pach and Gorman [17] and Dengehardt, Topp and Day [23] are good examples
of studies that grew out of information first observed in surveillance systems.
When the reports from the Community Epidemiology Work Group showed that
methamphetamines were becoming available in new “virgin” areas and among new
populations, a multi-city study was designed to learn more about how these drugs
were being used, by whom and with what impact. Similarly, the Illicit Drug
Reporting System in Australia allowed reports of decreased heroin availability to
be examined more closely through a detailed analysis of data from interviews with
heroin users and key informants and existing data which was routinely collected
through the System. Medina-Mora and colleagues [46] also mention a number of
special population studies conducted in Mexico relating to issues emerging from
available surveillance information. Again, such studies have important policy
implications.

Ethical issues

One cannot establish such information systems or conduct epidemiologic studies
focusing on drug use without being mindful of ethical considerations within the
context of the laws of each jurisdiction. In their paper, Fry and Hall [57] lay out
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three such ethical considerations: (a) free and informed consent; (b) confiden-
tiality, privacy and legal hazard; and (c) safety issues for those collecting data in
the field. All epidemiologists conducting studies must be cognizant of the poten-
tial ethical pitfalls. The degree of concern, however, differs somewhat when deal-
ing with a highly stigmatized health issue, such as drug abuse. Surveys of adoles-
cents, in most cases, will require formal consent from parents or guardians. The
conduct of interviews with intoxicated or otherwise impaired respondents also
poses ethical problems concerning free consent and the reliability of reported
information. Protection of human subjects and the information provided by them
is paramount in any study; when the information collected concerns potentially
illegal activities, however, additional efforts are required to ensure privacy and
confidentiality.

Many studies that collect data in the field provide safeguards for those col-
lecting the data. This is also true for studies of drug abusers. Sending interviewers
in pairs to certain areas and providing cell phones and special training are
examples of ways to prevent problems. Such procedures and processes add time
and costs to any drug abuse study, and this is often not understood by funding
organizations.

Finally, the drug abuse epidemiologist’s work also faces challenges from those
who do not understand either the phenomenon of drug abuse or the many well-
designed, tested and accepted methods developed in the field. The reliability and
validity of self-reported information on drug-using behaviours [58-60] and the
value of qualitative studies are among the most pressing issues facing drug abuse
epidemiologists. A range of other issues also confronts the drug abuse epidemi-
ologist in particular when dealing with policy makers. The need to communicate
findings from the research for policy decisions, while maintaining scientific rigor
requires much patience and time. Some recommendations provided by Musto and
Sloboda [27] are key to this process.

Conclusions

The field of drug abuse epidemiology is challenged by the very nature of the phe-
nomenon being studied. The present issue of the Bulletin and Nos. 1 and 2 of
vol. LV (2003) describe these challenges, discusses how drug abuse epidemiolo-
gists are addressing them and makes suggestions for the expansion of drug abuse
epidemiologic studies around the world. The importance of collaboration and
communication with policy makers is stressed and recommendations are made for
easing this process so that it benefits all involved—the researcher, the policy maker
and others who are directly and indirectly affected. Drug abuse is a global problem
impacting not only individual lives but also whole communities. An understand-
ing of the specific aspects of the problem, including which drugs are being used
and by whom, will go a long way towards containing the problem. Drug abuse
epidemiology is an emergent field that is rapidly accumulating methodological and
scientific knowledge and, finally, the recognition it needs to grow.
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ABSTRACT
Policy makers increasingly need estimates of the prevalence of problematic drug

use, such as injecting and the use of “crack”. In the present article, the authors
review indirect methods of estimating the prevalence of problematic drug use. Those
methods utilize existing data on a sample of problematic drug users as “raw” material
and then “indirectly” estimate the proportion of the total number of problematic drug
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users sampled in the raw material; that is, the methods estimate the sampling inten-
sity of the raw data. That analogy is used to explain a number of indirect estimation
techniques, focusing on capture-recapture and multiplier methods, the methods most
often used in settings in developing countries. Assumptions underpinning indirect
estimation techniques are presented, together with examples of their application. In
addition, there is a discussion of the need to develop routine data sources that can be
used in indirect prevalence estimation procedures.

Keywords: injecting drug use; problem drug use; capture-recapture; multipliers;
indirect estimation; prevalence; epidemiology.

Introduction

Injecting drug use affects over 135 countries. It is estimated that there are as many
as 3 million injecting drug users worldwide who have been infected with the
human immunodeficiency virus (HIV). Between 5 and 10 per cent of all HIV infec-
tions were acquired through injecting drug use; in some countries in Asia and
Europe, injecting drug use accounts for over one half of HIV infections [1]. Policy
makers need prevalence estimates to inform them and help guide them in formu-
lating drug policy [2]; yet there is a dearth of reliable and valid estimates of inject-
ing drug use around the world. Prevalence estimates, such as estimates of the
number of heroin users or injecting drug users in the population, are required for
several aspects of policy-making: planning and allocating resources for the control,
treatment and prevention of problematic drug use and its consequences; monitor-
ing key targets of drug policy, such as assessing coverage of treatment and harm
reduction activities; and assisting in the interpretation of other data and research
on drug-related consequences. Because of the limitations of the survey methodol-
ogy in making such prevalence estimates [3], alternative, less costly techniques
have been developed by drug abuse epidemiologists. That has led to an increasing
number of manuals and review papers on prevalence estimation methods [4-8].

Limitations of survey approaches

Properly conducted population or general household surveys can be considered
the “gold standard” for estimating how many people are in a target population and
can be effective in monitoring common drug use behaviour, such as tobacco, alco-
hol or cannabis use, among the population. However, population surveys are less
effective in estimating more problematic forms of drug use, such as heroin use or
injecting drug use. There are several reasons for that. First, those forms of drug use
are uncommon; even in surveys involving tens of thousands of people, only a few
hundred people will experience problematic drug use behaviour, and even fewer
will willingly report on such behaviour because of the stigma associated with it.
Secondly, survey respondents tend to underreport the more serious forms of drug
use. Thirdly, general household surveys tend to “miss” a lot of problematic drug
users because of the lifestyle of the drug user. In particular, problematic drug users
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tend to cluster in certain geographical areas and are less likely to reside in con-
ventional housing; and usually, a certain proportion of such users are incarcerated
in residential treatment or other similar facilities and are therefore not taken into
account in such surveys. Such biases usually result in an underestimation of the
population size of problematic drug users; that means that patterns of problematic
drug use, such as injecting drug use, are simply not measured reliably enough or
in sufficient numbers to measure prevalence or detect significant changes over
time [9]. 

Indirect estimation methods

Several methods have been developed to make indirect estimates of the prevalence
of problematic drug use and other socially stigmatized behaviours: 

Capture-recapture methods—closed populations
Capture-recapture methods—open populations
Multiplier methods
Event-based multipliers
Synthetic estimation/multiple indicator methods
Truncated Poisson
Back-calculation

The methods are based on having access to existing data sources that correctly
identify cases of problematic drug use and on being able to then establish what
proportion of the population of problematic drug users is represented in those
data sources. 

To more accurately measure the size of the population of problematic drug
users, a number of indirect estimation methods have been developed. In the pres-
ent article, the authors review the more common indirect estimation methods,
their assumptions and their application. The article focuses on heroin use and
injecting drug use, as they are the subject of many indirect estimation techniques
and are perhaps responsible for the greatest public health burden. 

Capture-recapture

Bishop and others were among the first to identify the potential for capture- recap-
ture methods in estimating the prevalence of addiction [10]. Capture-recapture
methods had been developed by animal ecologists as one method among others of
estimating animal abundance [11, 12]. Early in the twentieth century they were
co-opted for use in estimating the undercount of census populations; more recently,
they have been used extensively in epidemiological studies, in particular to esti-
mate the underreporting of surveillance systems [13-16]. (For a fuller discussion
of capture-recapture methods, see Fienberg [14] and Hook and Regal [15].)

In essence, capture-recapture involves the collection of two or more sources of
data on problematic drug users. Information on the number of matches between
the data sources (the number of people that occur in more than one data source)
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is used to estimate the proportion of the total number of problematic drug users
in the sample. These are then combined to generate the prevalence estimate. An
example for two samples is shown in figure I.

Figure I shows the number of people in two data sources, n1 and n2, and m
matches of people registered in both data sources. Together, those parameters are
used to estimate N, the total population of problematic drug users. The method
assumes that n1/N is equivalent to m/n2. For example, Mastro and others carried
out a two-sample study in Bangkok in 1991 [17] (see figure II). The first sample
consisted of 4,064 heroin users in methadone treatment, and the second consist-
ed of 1,540 arrested persons whose urine samples were found to be opioid-posi-
tive. There were 171 people listed in both samples, giving an estimate of 36,600
opiate users, or 0.5 per cent of the total population of Bangkok in 1991. Capture-
recapture can also be used with multiple samples and without lists of names as the
data sources. Those methods will be discussed following consideration of the
assumptions underpinning capture-recapture methodology.

Data source 2 (S2)
Yes No

Data source 1 (S1) Yes a (m) b n1

No c ? (x)

n2 N

Assuming n1/N = m/n2,

then the population estimate N = (n1 x n2)/m

Number observed n = a + b + c

Number unobserved/hidden x = N – n, or (c x b)/a

Confidence interval 95 per cent = 1.96 � (n1 x n2 x b x c)/m3

Source: T. D. Mastro and others, “Estimating the number of HIV-infected
injection drug users in Bangkok: a capture-recapture method”, American
Journal of Public Health, vol. 84, No. 7 (1994), pp. 1094-1099. 

a or m = matches or marks; number of people in both S1 and S2

b = number of people in S1 but not in S2

c = number of people in S2 but not in S1

x = hidden population; number of people not in S1 or S2

n1 = number of people in S1

n2 = number of people in S2

N = total population

Figure I. Using the capture-recapture method with two data sources
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The main assumptions of the capture-recapture method are: (a) independ-
ence of the data sources; (b) homogeneity of the data sources; (c) correct classifi-
cation of cases; (d) having a closed population; and (e) the data sources being rep-
resentative of the population that is being studied. In practice, it is inevitable that
almost all of the assumptions are violated to some extent. That does not detract
from the value of the prevalence estimate and the exercise, but it is important to
“treat and tread cautiously” in critically reviewing capture-recapture studies of
problematic drug use.

The assumption of independence refers to the likelihood that, if a person is
listed in one data source, his or her listing in a second data source being used in

Arrestees with
opioid-positive

urine samples (S2)
Data Source Yes No

Methadone maintenance (S1) Yes 171 3 893 4 064

No 1 369 ? (x)

1 540 N

Population estimate N = (n1 x n2)/m = (4,064 x 1,540)/171 = 36,599

Number observed n = a + b + c = 171 + 3,893 + 1,369 = 5,433

Number hidden x = N – n (or (c x b)/a) = 36,599 – 5,433 (or (1,369 x

3,893)/171) = 31,166

Confidence interval 95 per cent = 1.96 �(n1 x n2 x b x c)/m3

= 1.96 �(1,540 x 4,064 x 3,893 x 1,369)/1713 = 4,516

Rounded estimate of the number of injecting drug users in Bangkok

in 1991: 36,600 (32,000-40,800)

Source: T. D. Mastro and others, “Estimating the number of HIV-infected
injection drug users in Bangkok: a capture-recapture method”, American
Journal of Public Health, vol. 84, No. 7 (1994), pp. 1094-1099. 

a or m = matches or marks; number of people in both S1 and S2

b = number of people in S1 but not in S2

c = number of people in S2 but not in S1

x = hidden population; number of people not in S1 or S2

n1 = number of people in S1

n2 = number of people in S2

N = total population

Figure II. Estimating the number of injecting drug users in Bangkok, 1991
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the capture-recapture estimation is random and independent of the first data
source. That assumption cannot be tested with only two data sources; however, if
three or more sources of data are available, then violating that assumption can be
overcome to some extent. That advantage comes at a slight cost as more complex
statistical methods are required. Log-linear models are used to fit “dependencies”,
or interactions between the data sources, and to generate an adjusted prevalence
estimate. The methods can be taught relatively quickly to someone with rudimen-
tary statistical knowledge using statistical software, such as SPSS or Stata or
Generalized Linear Interactive Modelling (GLIM) [6]. Alternatively, estimates can
be calculated using formulae provided by Bishop and others [10]. Instead of
assuming independence of data sources, multi-source capture-recapture assumes
that there is no interaction or interdependency between all of the data samples.
Evidence of relationships between each pair of sources may suggest that that
assumption has been violated.

Homogeneity of the data sources requires that all problematic drug users are
equally likely to turn up on a data source. When certain subgroups of drug users
are more likely to show up in a particular data source (for example, representation
on treatment admission data would be affected by the accessibility of services, the
severity of the drug problem and so on), then heterogeneity of the data sources
becomes a problem. Hook and Regal have argued that heterogeneity is inevitable
when using health data [15] and therefore comparisons of key variables across
data sets should always be conducted prior to final analysis. The effects of hetero-
geneity can be limited by stratifying the subjects on those characteristics that may
confound the analyses and running separate models (for males and females or for
different age groups). The only problem with that solution is that the data required
to run separate models may be missing. At the least, stratification should be car-
ried out to check for evidence of heterogeneity. More complex models have been
developed that allow the fitting of covariates within a single model, but they
require greater statistical expertise and have not yet been conducted in studies of
problematic drug use [18]. 

Correct classification refers to the extent to which all the subjects in the data
sources are correctly identified as problematic drug users and that all matches
between data sources are correctly identified. Bias due to misclassification is
reduced if there are sufficient data to identify matches adequately and the data
sources are accurate and reliable—both of which may be challenging when collect-
ing data on problematic drug users. 

Maintaining a closed population would require that there was no migration,
no deaths and no new cases of problematic drug users during the study period.
That is clearly impossible, but the bias can be limited if the study time interval is
short in comparison with the life cycle of the subject (for example, one year or
less). 

The assumption of representativeness refers to whether the data sources used
in the study are representative of the target population. That is less of an issue
with animal studies or many epidemiological capture-recapture studies: for exam-
ple, fish caught from a lake clearly represent the target population (“fish in the
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lake”). There are implications, however, for problematic drug use as each poten-
tial data source only partially covers the target population. At any particular point
in time, the definition of a problematic drug user as “a person who experiences
social, psychological, physical or legal problems and/or dependence as a conse-
quence of his or her own use of drugs” implies that studies should include treat-
ment and criminal justice data sources. Similarly, it is questionable whether stud-
ies that use only data sources of problematic drug users in treatment are able to
estimate the total population of “problematic drug users”. 

Capture-recapture studies of problematic drug use need to be scrutinized
more carefully than studies of other health problems because of the difficulties in
obtaining either large or representative samples of problematic drug users [19-21].

Finally, in capture-recapture there remains what Cormack calls a “leap of
faith” [22]. It is assumed that the model that fits the observed data applies also
to the “unobserved” population. But there is no way of testing that assumption. It
is important, therefore, to use other knowledge and expertise to judge whether the
estimates make sense—and ideally seek corroborating evidence.

Example of a capture-recapture study with 
multiple data sources

Data from a capture-recapture study with multiple data sources are shown in
tables 1 and 2 [23]. Table 1 shows the data after matching four data sources: (a)
HIV tests mentioning injecting drug use; (b) attendees of specialist drug treatment
centres; (c) attendees of needle exchange programmes; and (d) police arrests for
possession of heroin or benzodiazepines. All the data sources provided informa-
tion on the date of birth, sex and initials of the drug user (the first character of his
or her first name and the first character of his or her surname), which could be
used for matching. A total of 3,760 records were collected from the four data
sources, representing 2,866 individual reports after matching, 4 of which were rep-
resented in all four data sources.

Data source

HIV test Yes Yes No No

Needle exchange Drug treatment
Police programme centre Yes No Yes No

Yes Yes 4 2 13 56

Yes No 8 17 50 358

No Yes 41 52 147 864
No No 116 267 871 X

Source: M. Frischer and others, “Estimating the population prevalence of injection drug
use and infection with human immunodeficiency virus among injection drug abusers in
Glasgow, Scotland”, American Journal of Epidemiology, vol. 138, No. 3 (1993), pp. 170-181.

Table 1. Capture-recapture study in Glasgow: 3,760 reports of injecting drug 
users from four data sources, 1990
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Log-linear models were used to estimate x the hidden number of injecting
drug users who were not included in any of the data sources in the study. Such
analysis is aimed at selecting the model that is the simplest (the one with the
fewest interactions) and the best fitting to estimate the prevalence. Model selec-
tion is tested in a number of ways. The absolute goodness of fit (G2, or deviance
between the observed and the expected values) of the model approximates to a
chi-square distribution, with a lower deviance implying that the model fits the data
better (that is, that the observed and the expected values were closer). Rival
models also can be compared using a log-likelihood ratio test (LRT) [24] for
models with different degrees of freedom (for example, independent versus a
model with one interaction or a model with one interaction versus a model with
two interactions). Recently, two other methods (the Akaike information criterion
(AIC) and the Bayesian information criterion (BIC)) have been proposed to sup-
port G2, which can be used to compare models that have the same degrees of free-
dom (for example, a model with interaction between data sources S1 and S2 com-
pared with a model with interaction between data sources S2 and S3) [25, 26]. 

The best-fitting model in the Glasgow example (see table 2) found positive
interactions between three data sources (three two-way interactions and one three-
way interaction between HIV tests, needle exchange programmes and drug treat-
ment centres). That means that injecting drug users on one of the lists were more
likely to be on the others. The police source, arrests for drug possession, was inde-
pendent of the other data sources. It was estimated that there were 8,500 inject-
ing drug users (1.35 per cent of persons aged 15-54). There were sufficient data to
provide prevalence estimates by sex and age group. Those estimates, which were
used extensively by local policy makers, led to an increase in needle exchange serv-
ices in the city [27]. Ninety-five per cent confidence intervals were calculated
around the overall estimate as 7,500-9,700 (1.2-1.5 per cent).

Estimate Prevalence
Group Known of hidden Total (percentage)

All 2 866 5 628 8 494 1.4
Males 1 977 3 567 5 544 1.8
Females 889 2 349 3 238 1.0

Age group
15-19 264 640 904 1.0
20-24 1 137 1 613 2 750 2.6
25-29 878 1 724 2 602 2.7
30-34 342 796 1 138 1.4
35 or older 245 1 273 1 518 0.6

Source: M. Frischer and others, “Estimating the population prevalence of injection drug
use and infection with human immunodeficiency virus among injection drug abusers in
Glasgow, Scotland”, American Journal of Epidemiology, vol. 138, No. 3 (1993), pp. 170-181.

Table 2. Capture-recapture study in Glasgow: prevalence estimates overall 
and by sex and age group, 1990
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Confidence intervals can be estimated directly from the models based on stan-
dard equations of variance, as given by Bishop and others [10]. Alternatively, a
goodness-of-fit approach, where values for the lower and upper confidence inter-
vals are inputted into the contingency table until a difference of 3.84 (95 per cent)
is found in G2 [28, 29]; or through bootstrap methods [30]. Confidence intervals
are useful statistical measures of uncertainty about the sample, based on the size
of the data sources, the number of matches and the complexity of the model;
however, they say nothing about the reliability of the model or about how true the
estimate is. 

Capture-recapture: without lists or routine data sources

The examples of capture-recapture presented above (and many studies in the
literature) are based on collecting data sources with names or some form of identi-
fier (such as initials, date of birth and sex). That is not always possible, but there
are other ways of doing capture-recapture studies. An example of one of those
approaches was a study conducted in Bangladesh to estimate the number of
street-based sex workers in Dhaka using ethnographic fieldwork. In the study,
which was carried out as part of the SHAKTI Project established by CARE
Bangladesh, several categories of key informants were interviewed (sex workers,
pimps, rickshaw and taxi drivers, police and local mastans (“toughs”)) to map the
dimensions of the sex-work scene (by location and time). With the help of sex
workers, red cards were distributed in all known locations of the city, from late in
the evening to midnight. The red card could be used for a free health check-up in
one of the clinics for reproductive health and primary health care in the city. Since
the cards were numbered, a sample of the number of cards distributed (that is, the
capture sample (n1)), was easily obtained. Then green cards were distributed. The
green cards could also be used for free health care (n2). The sex workers were
asked only one question: whether they had received a red card earlier (m). The
estimated number of street-based sex workers (N) was around 5,000; that number
was derived from the data using the simple calculation presented in figure I. If the
study had been extended over a series of nights with different coloured cards
corresponding to different sampling days, more sophisticated “open” capture-
recapture models could have been used. 

A more sophisticated version of that methodology was used to estimate the
number of street prostitutes in Glasgow [31]. It involved identifying how 
many street prostitutes were working over a period of time and noting how many
were working on each night and if they had been observed on previous nights. In
total, 206 women (of whom 147, or 71 per cent, were injecting drug users) 
were interviewed. The capture histories of the women suggested that the popu-
lation remained constant at around 200 per night but that the population 
changed by approximately 8 per cent per week, giving an annual total of about
1,150 prostitutes.
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Multiplier methods

Multiplier methods, also referred to as ratio-estimation, come in a variety of guises
[5]. In essence, they have two elements in common:

(a) The benchmark. The benchmark (B) is a data source that captures the
number of problematic drug users who have experienced a particular event, such
as the number of problematic drug users who have been in treatment, who have
been arrested or who have died of an overdose;

(b) The multiplier. The multiplier (M) is an estimate of the proportion of
problematic drug users who have experienced the event recorded by the bench-
mark, such as the proportion of such drug users who have been in treatment, who
have been arrested or who have died of an overdose. That information is usually
obtained independently of the benchmark data. The inverse of that proportion is
the multiplier, which is an indirect estimate of the proportion of the total popu-
lation of problematic drug users represented in the benchmark data. For example,
if the proportion is 10 per cent, then the multiplier is 1/0.1, or 10, and the
sampling intensity is 1 in 10. 

The prevalence is calculated by multiplying the benchmark by the multiplier
(B x M). For example, if the benchmark is 100 and the multiplier is 10, then the
prevalence is 1,000.

Theoretically, the two-sample capture-recapture mentioned above (see fig-
ures I and II) could be reduced to a multiplier method—with the first data source
as the benchmark and the proportion of problematic drug users from the first data
source also found in the second data source as the multiplier. However, capture-
recapture involves the collection and merging of data sources that are explicitly
linked together. That is even true when the capture-recapture is done without
identifiers, as linkage is formed by asking the second study sample whether they
were included in the first sample. In contrast, it is not a necessity in multiplier
studies for the benchmark and multiplier to be collected together; it is only neces-
sary that they refer to each other. The benchmark could be simply a number given
to the researchers by a service, and the multiplier could be obtained from another
study or the literature. 

Nomination also has been used to obtain a multiplier [5, 32, 33]. In such a
case, a sample of people (for example, injecting drug users) is asked questions
about their friends or acquaintances (that is, their “nominees”) who also are
injecting drug users. For example, Parker, Bakx and Newcombe conducted a study
with 60 injecting drug users who were asked to nominate their five closest
acquaintances and say how many of them had been in treatment during the pre-
vious year. The 60 injecting drug users reported 300 other injecting drug users.
After removing duplicates, that number was reduced to 170, of whom 55 were
identified as being in treatment. That gave a proportion of 32.4 per cent and a
multiplier of 3.1 [32]. Hartnoll and others also used the nomination technique in
one of their studies in London [33].
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Figure III shows a multiplier study produced by Archibald and others for
Toronto, Canada [34]. Laboratory reports of HIV tests indicating injecting drug
use as the reason for testing were used as the benchmark; and a survey in which
injecting drug users were asked whether they had been tested for HIV in the pre-
vious year was used as the multiplier. In multiplier studies of mortality, estimates
of the overdose mortality rate among injecting drug users are used as the multi-
plier and the number of deaths caused by opiate overdose is used as the bench-
mark [5, 33]. Multiplier methods have also been applied in settings in developing
countries [35].

Assumptions 

The key assumptions of the multiplier approach are that the estimate of the mul-
tiplier (or the estimate of the proportion of those in the target population who
experienced the event recorded by the benchmark) is representative and unbiased.
Ideally, the estimate is obtained from a representative sample of problematic drug
users and collected in the time period and in a place corresponding to the bench-
mark. That rarely happens. Archibald and others [34] used a multiplier from a sur-
vey of injecting drug users that had been carried out in one city and assumed that
it would be the same in Toronto. Truly random representative samples of prob-
lematic drug users do not exist. The best that can be done is to recruit subjects in
a way that limits any potential bias [36]. For example, it would be foolhardy to
attempt to generate an unbiased estimate of the proportion of registered injecting
drug users for a multiplier estimate by recruiting injecting drug users directly out-
side a needle exchange facility and asking how many are registered with a needle
exchange programme. 

In practice, it is assumed that the benchmark event is common enough and
significant enough to be remembered or detected in a sample of problematic drug

Benchmark (B) Number of HIV tests by injecting
drug users in 1996:a 4,050

Multiplier (M) Proportion of injecting drug users
reporting having had an HIV test
in the previous year:b 23 per cent
1/0.23 = 4.35

Prevalence estimate (B x M) 4,050 x 4.35 = 17,600

Figure III. Multiplier study based on human immunodeficiency virus (HIV) tests 
in Toronto

aBased on laboratory reports.
bBased on community-recruited survey of injecting drug users.
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users and that it is truthfully reported. It is assumed, for example, that going to
treatment or being arrested for drug possession will be accurately reported by a
sample of problematic drug users (and that there is no conflict of interest that may
influence willingness to respond). It is also assumed that the benchmark data are
accurate and complete. Unfortunately, routine data sources can be notoriously
unreliable because of underreporting or incomplete data collection. In the
Canadian study described above, for example, it was noted that the laboratories
might undercount the number of tests carried out and that clinicians ordering
tests did not always specify whether the person to be tested was an injecting drug
user. Therefore, the benchmark might need to be adjusted to take into account
underreporting.

Violation of one or all of the above-mentioned assumptions is possible, intro-
ducing bias into the estimation. Studies need to be critically evaluated in terms of
how the multiplier was obtained and how reliable it is for problematic drug users
in a specific time and place, as well as how the benchmark was obtained and how
reliable it is. Confidence intervals around the estimate may give a spurious sense
of precision, since they do not take into account potential bias. It would be better
to make an “evidence-based judgement”—that is, to compare the findings from a
single multiplier study with other estimates generated in other multiplier studies
or using other methodologies to give a range of prevalence estimates. Multi-
method studies spread the risk and expand the evidence base. For example, in
Tolgliatti, Russian Federation, approximately 1,000 km south of Moscow, a com-
munity-recruited survey of injecting drug users was used to collect saliva to esti-
mate HIV prevalence [37], behavioural data and a number of multipliers. The mul-
tipliers included the proportion of injecting drug users in treatment (narcology),
listed in a central addict register, registered with a needle exchange programme,
arrested for possession of drugs, tested for HIV and treated at a hospital for over-
dose. In addition, data from treatment facilities, HIV tests and police arrests are
being collected for a capture-recapture study. 

Advanced estimation methods

The use of some indirect estimation methods in estimating the number of prob-
lematic drug users (see the list in the beginning of the present article) is still being
developed. Current examples of their use are limited mostly to settings in devel-
oped countries.

An advanced “multiplier” method, utilizing the number of events as a multi-
plier, has been piloted in the United States of America, in Chicago [38]. The
benchmark data are numbers of events (for example, the number of times that a
heroin user has turned up at a shelter or the number of heroin users arrested by
the police), which are collected as systematically as possible. The multiplier is a
rate (the annual rate at which a heroin user turns up at a shelter or is arrested).
What is novel in that approach is that advanced statistics are used to generate an
“unbiased” event rate by “reweighting” three or more potentially biased samples
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(for example, asking problematic drug users in police cells, shelters or treatment
facilities whether they have been arrested). There are plans to pilot the procedure
in Mexico [39]; if successful, that will have important implications for the appli-
cation of the procedure in other settings.

While capture-recapture methods require two or more sources of data on drug
use, a method known as truncated Poisson can sometimes provide prevalence esti-
mates from a single source of data [40]. That method can be applied when data
are available in the form of counts of individuals who appear in a single data
source once, twice and so on. That comprises the “raw” material. Those who are
never seen fall into the zero-frequency class and are missing from the observed
series of frequencies. Naturally, the total population size equals the number of
persons “ever seen” plus the number of persons “never seen”. If the number of
unseen drug users can be estimated then, as with the capture-recapture method,
the total prevalence of drug use can be found. That can be done by fitting a
Poisson distribution to the complete series of count data that estimate the proba-
bility of being seen once, twice and so on, giving the sampling intensity and a pre-
diction of the number not seen. The Poisson process assumes that the counts are
random and independent of each other, which some view as restricting its appli-
cation in prevalence estimation [41]. 

Finally, Law and others have used back-calculation methods developed in
acquired immunodeficiency syndrome (AIDS) epidemiology to estimate the preva-
lence of heroin injecting from long-term trends in overdose deaths [42]. The “raw”
materials are the long-term trends in overdose mortality deaths; estimates of the
sampling intensity are generated through the modelling process, which makes
assumptions over the overdose mortality rate and cessation rate to estimate trends
in the incidence of heroin injecting over time. That is, an estimate of the number
of injecting heroin users over time that would yield the observed trends in over-
dose deaths. Projecting the estimates of the incidence forward, allowing for drug
cessation and mortality, will give an estimate of the cumulative prevalence of
heroin-injecting. The method is still in the initial throes of development; it is
unlikely that the use of the method in developing countries will be feasible in the
short term, but it could prove exciting and useful if empirical data on mortality
and cessation rates of injecting drug users are strengthened.

City versus country

In general, indirect estimation methods are appropriate for towns and cities where
there are sufficient numbers of problematic drug users and existing data sources
to allow for a viable study. As an exception to that rule, Hay, McKeganey and
Hutchinson updated the estimates for Glasgow and for the rest of Scotland [43]
using four sources of data on drug misuse that were available—drug treatment
services, general practitioners, the police (arrests for possession of opiates or ben-
zodiazepines) and the court system (mainly in connection with crimes such as
theft). The four-sample capture-recapture method was used in most areas of
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Scotland. However, in some areas there were insufficient data from general practi-
tioners; therefore those data were combined with drug treatment data in a single
“treatment” source. There were only two small areas where there were insufficient
data to undertake a capture-recapture analysis; in those areas, a modification of
the multiplier method was used to obtain prevalence estimates. By combining 
the various local estimates from 77 models in 15 health boards and 32 local
councils in Scotland, an estimate for Scotland as a whole was generated: 55,800
(43,700-78,400) persons aged 15-54. Thus, the estimate was built up from
separate capture-recapture studies within discrete geographical areas.

The use of capture-recapture in cities and areas in Scotland was a unique piece
of work that provided credible estimates for most of Scotland (except for certain
rural or unpopulated areas, where there were not enough data to run any models).
That may not be practicable or possible elsewhere. (An equivalent study in
England, for example, would require over 150 separate capture-recapture studies
and data collection exercises.) Synthetic estimation or the multiplier indicator
method aims to derive a national estimate from prevalence estimations in select-
ed sites (called “anchor points”) and indicators of problematic drug use in all sites
[44]. In terms of the definition of an indirect method provided here—the “anchor
points” are the “raw” material or information about a proportion of the problem-
atic drug use population. The indicators (that is, drug seizures, arrests, drug treat-
ment, deaths resulting from overdose and laboratory reports) are used to estimate
the sampling intensity (that is, the proportion of the total population of problem-
atic drug users within the “anchor points”). Regression equations are generated
between the “anchor points” and indicators. These are then applied to geographi-
cal areas with indicators but without “anchor points” to estimate the prevalence.
Summing across all the geographical areas provides a national estimate. This
method is possible only after several prevalence studies in areas or cities of a
country have been carried out. 

Potential data sources for capture-recapture and 
benchmarks for multiplier studies

There is a range of data sources that could be used in prevalence estimation, either
as a data source for capture-recapture or as a benchmark for a multiplier study:

Data source Example

Specialized drug treatment facilities Drug users on methadone, attending 
treatment agencies or in residential care

Low-threshold drug agencies Drug users attending drop-in sites or
contacted by outreach workers

Needle exchange programmes Drug users registered in needle exchange 
programmes

Hospital records Drug users treated in hospitals because 
of an overdose
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Laboratory reports Drug users tested for HIV, hepatitis B or 
hepatitis C

Police or prisons Drug users arrested or imprisoned for 
drug offences; drug users arrested or 
imprisoned for other crimes

Probation Drug users on probation
Social services—assessments Drug users assessed by local social 

services
Shelters (hostels) for drug users Drug users living in shelters (hostels)
Addict registers Drug users reported to a central register
Surveys of problematic drug users Community surveys of drug users
Deaths resulting from overdose Number of deaths due to opiate overdose

For capture-recapture, data sources can be underestimates of the total num-
ber of cases, but each person’s name and date of birth need to be accurate in order
to avoid misclassification errors. For multiplier studies, however, information on
an individual can be missing or wrong but the total number of persons in contact
with the service needs to be accurately recorded or capable of being estimated. In
addition, the data sources for capture-recapture should be carefully chosen to
reduce to a minimum both dependence and heterogeneity. Finally, if the available
data sources are poor, it is recommended that steps be taken to improve them for
future estimation work. Collecting the data is the most time-consuming part of
prevalence estimation work. The time involved in doing such work could be
dramatically reduced if contributing to prevalence estimates was one of the objec-
tives of routine data on problematic drug use. 

Conclusions

Indirect estimation techniques provide a relatively cost-effective and accurate
method for estimating the extent of problematic drug use (injecting drug use, the
use of heroin or “crack” etc.) when compared with conventional population
surveys. As such, they provide a particularly attractive option for measuring the
extent of problematic drug use in settings in developing countries. Two methods
in particular, capture-recapture and multiplier methods, are likely to be appro-
priate in developing countries. It is important that policy makers and researchers
are aware of the assumptions underpinning the methods to aid interpretation and
critical evaluation of the findings obtained using an indirect method. Finally, the
evidence base on the prevalence of problematic drug use is sorely lacking in many
countries. The number of prevalence estimation exercises needs to be increased to
address that shortcoming. During that process, attention needs to be given to
improving the routine data sources from which estimates are derived and to using
multiple methods where possible. Taking those steps will make it easier to derive
updated estimates and to improve the robustness of estimates.
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ABSTRACT
Policy makers need information to describe and understand a situation involv-

ing problematic drug use, follow trends over time, design appropriate interventions
and evaluate the results of the action taken. Monitoring drug use and drug problems
involves complex information, based mostly on observational data and epidemiologi-
cal indicators. Dynamic models can be used to generate estimates where data are
sparse or to verify hypotheses or predict trends by means of “what if” scenario analy-
ses. The simple act of building a model forces a researcher to make explicit state-
ments about the process being studied, which usually leads to discussion and
improved insight. The models that can be used effectively in the drug field are essen-
tially models of epidemics that describe the spread of a disease in a population in
order to provide evidence for public health-oriented interventions and policies. One
such model proposed recently to reflect the spread of drug use in a population is
described in the present article and used to demonstrate the potential of that
approach.

Keywords: drug use; epidemics; compartmental modelling; scenario analysis;
drug policy.

Introduction

When defined in general terms the needs of a policy maker seem remarkably clear:
it is necessary to describe and understand a situation involving problematic drug
use and follow trends over time, design appropriate interventions and evaluate the
results of the action taken. Monitoring drug use and drug problems involves
complex information, based mostly on epidemiological indicators derived from
incomplete data. 

The available data are incomplete because drug abuse is generally stigmatized
and hidden, and trafficking in and possession of drugs are criminal offences in
most countries. Consequently, there have been varying degrees of under reporting
when standard epidemiological survey techniques such as household surveys of
drug abuse or direct enumeration of cases (case finding) have been used. It is
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therefore necessary to develop methods that allow the extent of the phenomenon
to be estimated and the dynamics to be described from observational secondary
data on drug abuse that are available in various forms. Secondary data can be
defined as existing statistical and documentary information that is routinely col-
lected and readily available, such as data concerning treatment presentations, drug
seizures, infectious disease indicators or drug-related deaths. Estimation tech-
niques refer mostly to models and methodologies used to estimate the extent and
the dynamics of drug abuse in a community or at the regional or national level, or
both, based on various observed phenomena and information received on a target
population [1, 2]. 

This is achieved in general by describing the components of the process and
the relationships between them in a formal or quantitative way, in particular by
means of mathematical models. By manipulating or experimenting with the
model, conclusions can be drawn that cannot be found by direct observation of the
“real” process. Mathematical models can even aid in the design and choice of
appropriate responses by providing a means of integrating data from different
sources, describing a process to increase understanding and simulating policy
experiments that are not possible in real life [3]. The models that can be used in
the drug field are essentially dynamic models of epidemics aimed at describing the
spread of a disease in a community.

There are similarities between the spread of drug use, in particular the spread
of use of addictive drugs such as heroin, and that of infectious diseases [4-6]. The
use of drugs is communicated, obviously not as an organic agent, but as a kind of
“innovative” social practice or custom, and not to everyone but only to those who,
for whatever reason, are not immune (prone individuals). Once the contagious
nature of drug use is accepted, the epidemiological concepts of “incidence” (the
rate of new cases occurring within a certain period of time) and “prevalence” (the
number of cases at a particular time) are operationally valuable in studying illegal
drug use. Unfortunately, as already mentioned, the hidden population of users can-
not be properly studied by standard statistical methods. Mathematical models, in
particular compartmental models, are therefore useful for studying problem drug
use [2, 7-10]. Such models enable prevalence and incidence to be estimated,
scenario analyses to be carried out and trends to be predicted, on the basis of
indirect indicators such as therapy presentations, incarcerations and so forth. 

Compartmental models of epidemics

Compartmental models are a well-established and powerful mathematical tool for
modelling the spread of “diseases” in a population [11]. They provide a framework
in which numbers of people in different “compartments” (each one homogeneous
with respect to some specified characteristic) and the relationships between such
compartments, which model the dynamics of the population, can be described in
mathematical terms. Two main types of model have commonly been used to
describe the spread of diseases: deterministic models, expressed in terms of
systems of differential equations, and stochastic models, expressed in terms of
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stochastic equations or processes. Both assume that the population can be split
into compartments that can be considered homogeneous with respect to a partic-
ular characteristic. Once the population has been split into compartments, it is
easy to use suitable equations to describe mathematically how the size of the
compartments will change over time, according to the basic hypotheses of the
model describing the dynamics of the population under study. The result obtained
from the model is usually the number of people in a specific compartment at a
specific time (prevalence) or the number of people moving to or from, or moving
to and from, a given compartment over a specified period of time (incidence).

A simple general scheme of compartmental models of epidemics is shown in
figure I. In the following section one such model is described and used to demon-
strate the potential of the methodology in drug abuse epidemiology.

Figure I. Diagram of general compartmental models of epidemics
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H0j

Hji

Hij

Pj

S(t) I(t)
�(t)S(t)

�I(t)

In general, a compartment is represented by a
rectangle containing a capital letter, which
represents the “level” of the compartment,
that is, a state variable counting the number
of individuals or the prevalence in the com-
partment, standardized if necessary

The arrows represent movement from or into
the compartment. The inflows can originate
either from another compartment (in which
case the pair of ordered subscripts of the tran-
sition rate shown near the arrow indicate the
originating and destination compartments),
or from outside the system (in which case
often only one subscript appears, or the origi-
nating compartment is indicated by 0). The
outflow transition rates are indicated in the
same way.

Two basic types of model can be used: S-I-S
and S-I-R. S-I-S models can be used to repre-
sent situations in which susceptible individuals
pass through a phase of infection and then
recover, becoming again susceptible. S(t) is
the state variable representing the susceptible
population at time t, whereas I(t) is the state
variable representing the infectious popula-
tion.

Further transitions may take into account the
possibility of death or any other relevant pos-
sibility.
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A model for an epidemic of drug use

Figure II describes the main features of a model that was recently proposed 
[9, 10]. The model is of the “mover-stayer” type and allows for heterogeneous risk
behaviour among the susceptibles. Such models consider the susceptible popula-
tion as subdivided into two groups: the group of “stayers”, that is, the group of
individuals who, owing to their “prudent” behaviour, are considered not to be at
risk of “infection” (these models are suitable for making scenario analyses in
order to assess the impact of various proportions of vaccinated persons on the
probability of extinction of a given epidemic) and the group of “movers”, who are
individuals at risk of infection. Owing to the interactions between infectious
individuals (in the present case these are the problem drug users who are also
pushers)1 and the susceptibles, or owing to the pressure of the black market on
the susceptibles, some of these may pass to the drug user compartments and
begin a “drug user career”. Like the model proposed by Behrens and others [7],
the present model comprises two different stages of hidden drug use. The first
(light use) stage is the initial, or non-problematic, stage of drug use, then light
drug users can either stop using drugs or pass to hard drug use (or death). The
other arrows represent the other possible transitions in a drug user career. 

Using the flow chart (figure II), it is straightforward to write the equations of
the model either in the form of deterministic (continuous or discrete) equations
or in the form of stochastic (continuous or discrete) equations. Only the very
general features of the model and policy-relevant conclusions are considered in
the present article; the discrete stochastic equations are reported elsewhere [10].
The model is a combination of an S-I-S and an S-I-R model, with the second

S-I-R models can be used to represent situa-
tions in which susceptible individuals pass
through a phase of infectivity and then recov-
er, becoming immune. S(t) is the state vari-
able representing the susceptible population
at time t, whereas I(t) is the state variable rep-
resenting the infectious population and R(t)
the recovered population.

Further transitions may take into account the
possibility of death or any other relevant
possibility.

R(t)S(t) �(t)S(t) I(t) �I(t)

Figure I (continued)

1The surveys conducted among military conscripts reported in the annual report on the state of the
drug problem in Italy for the year 1999 revealed that the two most-mentioned reasons for drug use were
curiosity (over 40 per cent) and peer group pressure (over 30 per cent).



dominating. Thus, according to the general mathematical theory of epidemic mod-
els reported in Iannelli [11], it follows that an epidemic phase followed by an
endemic phase is always obtained.

Using the simulation procedure [9, 10], a scenario analysis can be carried out
to evaluate the influence of the various parameters on the course of the epidemic.
Scenario analyses can also be used to evaluate numerically the impact of the var-
ious kinds of intervention (primary and secondary prevention, harm reduction and
so forth).The results of the various scenario analyses [9, 10] show that the bigger
the core group of “at risk” susceptibles, the faster the spread of the epidemic and
the higher the prevalence and incidence curves, while the influence of the param-
eter that measures the pressure of the black market appears to be less important.

Some general qualitative results

Some qualitative analytical results have been obtained and scenario analyses car-
ried out on the basis of various hypotheses on the parameter values and have been
discussed elsewhere [9, 10]. The simulation procedure used to obtain the scenario
analyses is written in S-plus. All the parameters can be modified at the beginning
of each run and the total simulation time, which is measured in weeks, can be
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chosen. The standard output comprises graphs of the prevalence curves in each
compartment and of the incidence curves of major interest. The output also com-
prises the curves representing the main macroepidemic indicators such as the epi-
demic/endemic indicator, which is negative only during the epidemic phase, and
the impact indicators related to primary and secondary prevention interventions
and harm reduction, measuring the expected difference of the onset incidence
(transitions from X to Y1) when the intervention is implemented compared with
the basic situation (no intervention).

The numerical results reported in graphic form in figures III-IX enable the
main features of the model to be presented. These results were obtained on the
basis of the parameter values estimated for Italy. The first “epidemic wave”
(figure III) relates to the incidence of light use, which generates the prevalence of
light use, and (figure IV) by a transformation that produces a deformed wave.
There follows a second incidence wave (figure V), of hard drug use, generating the
second prevalence wave (figure VI), of hard drug use and so on for other
compartments, such as therapy, recidivist use and so forth, which are not pre-
sented in figures III-IX. Incidence and prevalence per one million inhabitants are
reported.
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Figure IV. Prevalence curve of light users

Figure V. Incidence curve from light users to 
hard users
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Figure VI. Prevalence curve of hard users
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Figure IX. Expected impact of a secondary prevention 
intervention

The last three curves, which represent the behaviours of relevant macroindi-
cators, enable some observations to be made that may be useful to policy makers.
In figure VII, the behaviour of the epidemic/endemic indicator shows that the epi-
demic spreads fast and is then followed by the endemic phase, starting about
seven years after the outbreak; in figure VIII, primary prevention interventions
have a higher impact on the epidemic at the beginning, then the impact decreases
rapidly; in figure IX, as might be expected, secondary prevention interventions
have a higher impact when the prevalence of drug use is higher, but the efficiency
decreases during the endemic phase.
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These qualitative observations may be extended to any epidemic model simi-
lar to that presented, for any disease, and may therefore also apply to any infec-
tious disease epidemic among drug users and, in particular, among injecting drug
users, which spreads both by sharing needles and by sexual intercourse, such as
the human immunodeficiency virus (HIV), hepatitis B and hepatitis C.

Conclusion

In the present article, a compartmental model for reproducing an epidemic of
problematic drug use has been presented. Qualitative and quantitative analyses
(by means of simulation) have been presented to demonstrate the potential use-
fulness of the model for decision makers. The quantitative analyses (“what if” sce-
narios) have been developed on the basis of knowledge gained from the heroin epi-
demic of the last 20 years in Italy, which enabled several parameter values to be
derived from various epidemiological and statistical studies that were already
available. The results obtained, from both the qualitative and the quantitative
analyses, apply to any kind of epidemic of drug use, even involving new drugs, at
least from a qualitative point of view. In particular, the qualitative evaluation of
the effectiveness of different types of intervention over the course of the epidemic
is valid for any epidemic of problematic drug use; for example, the indications aris-
ing from the behaviour of the epidemic/endemic indicator, which changes abrupt-
ly to coincide with changes in the efficacy of policy interventions (notably preven-
tion), can be considered. This suggests that policy makers should monitor such
parameters, which are not directly observable, using indirect estimates, such as
onset incidence estimates obtained by various estimation methods or survey data
[12, 13]. In fact, the epidemic part of the indicator is essentially based on the inci-
dence of new use. Consequently, decision makers should put in place real-time
monitoring systems to estimate onset incidence. 

The qualitative results obtained also enable the possible impact of harm-
reduction interventions to be indirectly evaluated. Harm reduction is a public
health approach that gives priority to reducing the adverse consequences of drug
use for the individual, the community and society, rather than to eliminating 
drug use or ensuring abstinence. Although the aim is still to reduce drug use in
general, emphasis is placed on the elimination of the potential harmful effects of
drug-taking behaviour.

With regard to HIV or hepatitis, for example, a harm-reduction strategy will
first try to reduce the transmission of infections by means of the cleaning of shared
injecting equipment or the cessation of that sharing, rather than by means of pro-
moting abstention from drug use (figure X). Achieving those immediate and real-
istic goals is usually viewed as a first step towards risk-free use; abstinence may be
considered a final aim. It follows that a harm-reduction intervention aimed at
reducing the transmission of infection can be viewed as a secondary intervention
with respect to the epidemic of drug use, but as a primary prevention intervention
with respect to infection.
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This kind of intervention therefore has a high impact with respect to the
onset incidence of injecting drug use when the prevalence of injecting drug users
is high, but it can really prevent infectious diseases only if applied at the very
beginning of the epidemic of injecting drug use. It can therefore be concluded that
harm-reduction measures aimed at preventing the spread of infectious diseases
among injecting drug users should be taken as early as possible. The empirical
evidence from the various European Union countries where such measures have
been taken confirms these general qualitative results obtained a priori on the
basis of the dynamic model [14]. 

Finally, the model demonstrates that the spread of the infectious disease epi-
demic among injecting drug users is related for the most part to the hidden part
of the drug user’s career (compartments Y1 and Y2 of figure II). This suggests that
the objective of interventions should be to reduce the duration of that period,
which is called the latency period. According to analyses carried out in several
European Union countries, the latency period appears to be remarkably similar in
different cities, with a median of between four and six years and an average of
between five and seven years [12, 13]. However, the true lapse appears to be
much longer than this for young drug users, which implies a need for specific
interventions aimed at young drug users in order to reduce their latency period
and prevent the spread of infectious diseases.
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ABSTRACT
Concepts and criteria for drug abuse have significant impacts on research and

the development of interventions. The empirically supported differentiation of drug
use and drug abuse has led to important gains in understanding the aetiology (etio-
logy) of drug abuse. The need for further distinctions that reflect the heterogeneity of
drug abuse is explored. The need for more sophisticated models of drug abuse is
discussed.
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Drug use and drug abuse

At one point, every drug abuser was a non-user, an abstainer who initiated 
drug use, later became an escalating user and eventually became an abuser. Every
drug abuser follows this progression. While there is considerable variation in drug
abuse (the use of different drugs, the quantity and frequency of use etc.), there are
also critical commonalities. Drug abuse intrinsically involves the compulsive use of
illicit psychoactive substances despite significant potential or already manifest
harm. 

This commonality suggests to some that drug abuse and drug abusers are
fundamentally homogeneous in terms of the primary inherent determining factors.
While acknowledging the variable patterns of drug abuse behaviour, this perspec-
tive assumes that drug abuse by different individuals is essentially alike in terms
of the critical characteristics. These might be any of a number of possible factors,
for example, a common underlying neurobiological process, comparable environ-
mental conditions or equivalent behavioural conditioning. Taking this a step
further, some believe that there is one basic pathway or trajectory leading to drug
abuse and one set of predisposing or risk factors for vulnerability to drug use as
well as abuse. 
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However, drug abuse is not just a lot of drug use. Obviously, drug use and drug
abuse are not independent discrete phenomena. Nevertheless, despite the unques-
tionable relation of use to abuse, research shows that vulnerability to use seems to
be largely distinct from vulnerability to abuse. Further, the quantitative and
qualitative differences between drug use and drug abuse are so critical that for
heuristic and research purposes, they are in many ways fundamentally distinct
phenomena despite their quantitative and behavioural association. This might be
thought of as the contrast between a problem behaviour and a psychopathological
condition.*

During the late 1960s and 1970s, there was a dramatic growth of illegal drug
use in the United States of America and in many other countries. In response,
there was a major increase in research attempting to describe and explain both
drug abuse in general and the new “drug culture” phenomenon, which involved
the use of drugs by population subgroups not previously associated with illegal
drugs. Whereas the majority of early investigations had typically studied addicts in
treatment and other heavily drug-dependent individuals, the subjects of the new
explosion of research were often students in their second year of college (aged 18-19).
A common research design of the time tested single factor models of drug abuse
by attempting to find a correlation between assessments of a trait or characteris-
tic and a minimal measure of drug involvement, both assessed at a single point in
time. Most of the subjects in those studies had relatively limited experience with
illegal drug use, which resulted in relatively little variability on the measure of drug
experience. Perhaps as a means of achieving variability, the drug abuse measures
usually categorized the subjects either as abstainers and experimenters who had
used an illegal drug only a few times or as abusers, a category including most other
degrees and forms of drug involvement. The published investigations often report-
ed that the researchers’ theory of drug abuse had been supported by research
because a correlation had been found between the trait being studied and the drug
abuse that it “caused”. Not surprisingly, the studies contributed little to the under-
standing of drug abuse. Fortunately, some researchers used more sophisticated
longitudinal research designs and took a more sophisticated approach to measur-
ing drug involvement. 

In the early 1990s, under the co-sponsorship of the National Institute on Drug
Abuse (National Institutes of Health) and the American Psychological

*Use of an illegal drug automatically qualifies as "abuse" in some nomenclatures because it involves
criminal activity. This is in contrast to categorizations of alcohol use. Alcohol is legally available although
there are restrictions such as age limitations or prohibitions on use while driving. Alcohol "abuse" usually
refers to pathological and/or problematic use of alcohol. For the purposes of this article, the term "drug use"
is used analogously to the term "alcohol use". "Drug use" refers to experimentation or low-frequency, typi-
cally irregular use of illicit drugs that has not (or at least not yet) resulted in significant negative conse-
quences. "Drug abuse" refers to regular and/or compulsive use of illicit drugs. While such a distinction may
seem artificial to some, it serves to distinguish people on the basis of whether their illicit drug use has or
has not become a significant feature of their lifestyle and whether it is likely to have a psychopathological
character. This is not intended to discount the significance of engaging in an illegal behaviour as opposed
to one that is legal nor is it intended to minimize the potential danger of even a single use of illicit drugs,
particularly under certain circumstances. The intention is to focus on the characteristics and differences
underlying the behaviours of use and abuse and to facilitate the discussion of ideas.
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Association, drug abuse researchers conducting major longitudinal studies of
adolescents were asked to conduct special analyses to explore vulnerability to drug
abuse, focusing specifically on those factors and patterns associated with the
transition from drug use to abuse. More sophisticated differentiations of use and
abuse were encouraged. Despite the variations in the studies, their designs and
their subjects, the research projects consensually found that the predisposing or
risk factors for drug use were different than those for drug abuse. In addition, the
sets of risk factors identified by the diverse studies followed a single basic pattern
[1]. Research in the past decade has further corroborated and extended those
findings. 

The consensus that emerges from the research is that drug use (including
initiation and lower levels of involvement) appears to be more a result of social,
peer and environmental factors, while drug abuse (including higher levels of drug
involvement, drug dependence and drug use disorders) appears to be more a func-
tion of biological psychological and psychiatric factors. The risk factors for drug
use do not necessarily predict the transition to drug abuse, addiction or disorder.
This categorical differentiation of drug use from drug abuse is not just semantic;
it highlights different paths and different phenomena. Risk factors for drug use
and abuse include the following:

Risk factors for initiation/low involvement

Some “problem behaviours”, “bad” conduct 
Friends with problem behaviour
Friends involved with drugs, particularly friends with “problem behaviours”;
peer influences encouraging and facilitating drug involvement
Drug availability
Unconventionality; rebelliousness 
Low involvement with traditional value-oriented institutions (i.e. family,
religious institutions, school)
Poor academic achievement
Poor quality relations with (and attachment to) parents and/or having
parents with problems; poor parenting

Risk factors for abuse/addiction

Multiple risk factors 
Multiple and/or severe problem behaviours
Early age of onset or initiation of drug use
High frequency use of drugs
Parental substance abuse and/or antisocial behaviour, sibling drug abuse
Family history of psychopathology
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Severe family disruption and/or dysfunction, including significantly proble-
matic divorce 
Neurobiologic dysfunction related factors 
Some psychopathologies: antisocial personality disorder, conduct disorder
and criminal behaviour; affective disorders, including depression, bipolar dis-
order, anxiety disorders (in particular, post-traumatic stress disorder)
Severe childhood conduct/behaviour problems involving aggressivity, acting
out and a high childhood activity level
Multiple psychopathologies, that is, more than one childhood psychiatric
disorder, in particular a combination of an internalizing and externalizing
disorder
Emotional/behavioural arousal self-regulation difficulties (possibly including
sensation seeking), impulsivity and attention deficit disorder (called attention
deficit/hyperactivity disorder in the United States) if coupled with aggres-
sivity/conduct disorder; deficits in executive cognitive function and affect
regulation may also be predisposing conditions
Traumatic experiences, including childhood physical and sexual abuse, par-
ticularly if the experience results in post-traumatic stress disorder
Other factors: generally poor function and difficulties in coping, social isola-
tion, interpersonal difficulties

This means that only some individuals who use drugs will be at high risk for
making the transition to drug abuse or addiction. In fact, data from general popu-
lation surveys reveal that only a minority of illicit drug users meet the criteria for
dependence. The National Comorbidity Survey conducted in the period 1990-1992
indicated that in the United States 51.0 per cent of the population 15-54 years of
age reported illicit drug use at some time in their lives but only 7.5 per cent of the
population had a history of drug dependence based on meeting diagnostic criteria
at some time in their lives [2].

Not only has research consistently shown that the large majority of those who
use drugs are not drug-dependent abusers, but it is also clear that in the large
majority of cases, such drug use does not escalate to drug abuse. Given the differ-
ence in rates of dependence among users of different substances, it is not surpris-
ing that the latency of onset of dependence varies by substance. In a recent 
re-analysis of National Comorbidity Survey data [3], survival analysis was used to
track the development of dependence on cannabis, cocaine and alcohol. Focusing
on the transition from use to dependence, cocaine dependence (reported for
16.7 per cent of users) exhibited rapid development, 5-6 per cent of users having
met the criteria within one year after initial use and approximately 11 per cent (the
majority of eventual cases) within three years. Within 10 years, approximately
15 per cent of cocaine users had developed dependence. Cannabis dependence
(reported for 9.1 per cent of users) developed less rapidly, less than 2 per cent of
users having met criteria within one year and approximately 5 per cent in three
years; rates were close to asymptotic within 10 years. 
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Rates of lifetime dependence among lifetime users 15-44 years of age

Source: J. C. Anthony, L. A. Warner and R. C. Kessler, “Comparative epidemiology of
dependence on tobacco, alcohol, controlled substances, and inhalants: basic findings from
the National Comorbidity Survey”, Experimental and Clinical Psychopharmocology, vol. 2,
1994, pp. 244-268.

For alcohol (reported for 15.4 per cent of all users), dependence developed at
rates similar to those for cannabis in the first four years (reaching 5-6 per cent).
Unlike cannabis dependence, alcohol dependence continued to increase at steady
rates up to around seven years, when it reached around 11 per cent, and to con-
tinue to increase, though at somewhat diminishing rates, 15-20 years after initial
use and beyond [3]. 

A relatively large number of people engage in some drug use, including drug
use that involves experience with substances that have a high abuse liability 
(i.e. substances shown to be the most addictive). In the United States, for example,
39 per cent of the population 12 years of age and older (some 87 million persons)
have tried illicit drugs at some time in their lives, 67 per cent have used cigarettes
and 81 per cent have used alcohol (2000 estimates from the National Household
Survey on Drug Abuse) [4]. Among the illicit drugs, lifetime exposure to cannabis
is reported by 34 per cent, 11 per cent have used cocaine and 1.2 per cent have
used heroin. Initiation of cigarette, alcohol and illicit drug use frequently occurs
at an early age. The 2001 Monitoring the Future Study revealed that, in the United
States, 53 per cent of students in grade 10 (aged 15-16) had used cigarettes in
their lifetime, 70 per cent had consumed alcohol, 48 per cent had “been drunk”
on alcohol, 46 per cent had used an illicit drug, 40 per cent had used cannabis,
6 per cent had been exposed to cocaine and 1.7 per cent had used heroin [5].

The prevalence rates vary considerably across countries. Paralleling the esti-
mates for students 15-16 years old in the United States, the 1999 European School
Survey Project on Alcohol and Other Drugs [6] reported that, among the 30 par-
ticipating countries, the percentage of students reporting any cigarette smoking in
their lifetime varied from 50 per cent in Cyprus to 86 per cent in Greenland
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(Denmark); lifetime consumption of alcohol ranged from 68 per cent in the former
Yugoslav Republic of Macedonia to 98 per cent in Greece and the Czech Republic;
lifetime rates of having been drunk ranged from 32 per cent in Cyprus to 89 per
cent in Denmark; use of any illicit drug at least once ranged from 3 per cent in
Cyprus to 36 per cent in the United Kingdom of Great Britain and Northern
Ireland; and lifetime cannabis use varied from 2 per cent in Cyprus to 34 per cent
in the United Kingdom. The wide ranges may reflect the influences of several fac-
tors. One obvious factor is availability; rates of perceived availability of cannabis,
for example, ranged from 5 per cent in Romania to 57 per cent in Denmark. The
most recent cannabis availability rate in the United States was much higher—77
per cent, corresponding to the higher rates of lifetime exposure (40 per cent). 

Drug use, abuse and prevention

Obviously, it is common for adolescents and young adults to have experience with
drug and alcohol use; one important question is why more drug use does not esca-
late to drug abuse and dependence. There appear to be two probably complemen-
tary reasons why most drug users do not become drug abusers. The influence of
protective factors may be the first reason. It is very likely that no single factor
“causes” drug abuse. Evidence indicates that drug abuse develops from the inter-
action of multiple influences, including biological, psychological and social/envi-
ronmental factors. In addition, models that consider only risk factors ignore an
important set of influences in the system of factors determining risk for drug
abuse. Protective factors also play a critical role and they appear to work in
opposition to risk factors. If the right protective factors are present at the right
time and if they are sufficient in influence, they may nullify the predispositional
influence of even potent risk factors. Research on protective factors provides
support for interventions that attempt to increase these factors as an approach to
prevention.

Secondly, examination of the risk factors associated with drug abuse and
addiction shows that for the most part, these factors are powerful but, fortunately,
relatively uncommon, at least at higher levels. This suggests that there are signif-
icant individual differences between those who make the transition from drug use
to abuse and those who do not. Those at higher risk for drug abuse are likely to
be influenced by both drug use and drug abuse predisposing factors. That provides
encouragement for developing targeted interventions for children and adolescents
showing evidence of drug abuse risk factors to supplement universal prevention
programmes. It also suggests an explanation for those studies reporting findings
that universal prevention interventions benefit even individuals at high risk. 

Many prevention programmes target drug use initiation as a prevention
strategy. The logic that someone who never uses drugs can never become a drug
abuser seems irrefutable. This may be sufficient for those who are primarily at risk
only for drug use. Even if they do have some drug involvement, there is a good
chance it will be mitigated by the preventive intervention. Alternatively, children
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and adolescents who are subject to abuse risk factors may benefit—but benefit
much less—from the same prevention programmes because a substantial part of
the influence towards drug involvement is not ameliorated. Even before any drug
experience, those who are more vulnerable to future drug abuse are likely to
already be on different paths because they are also influenced by the drug abuse
risk factors. 

Further, prevention programmes that target drug use initiation usually do not
include an intervention for those who are already past the point of initiation and
already have some drug involvement and/or some experience with illegal drugs or
with other (usually illicit) psychoactive substances such as alcohol and/or nico-
tine (whose purchase and/or use is prohibited for most adolescents). As discussed
above, this includes a large percentage of adolescents and young adults and is
likely to include a high percentage of those at higher risk for drug abuse.
Incorporating escalation intervention components into prevention programmes
may significantly increase their ultimate effectiveness. 

It is also important to remember that drug use has consequences that in turn
become predispositional influences on subsequent behaviour. It is likely, for
example, that drug use impairs an adolescent’s social and psychological develop-
ment, making them more vulnerable to maladaptive behaviour and other
problems, including more drug use [7]. Curtailing or even stopping drug abuse
will not restore a person to his or her pre-abuse state. Drug abuse is not just the
use of drugs that got out of control and that, if brought back under control, will
leave no lasting consequences. A person who stops drug use will not simply
become the same person with the same development and coping resources that
they would have had if they had not used drugs. Heavier drug users whose use has
impaired their maturation will not, for example, suddenly catch up on the devel-
opment of problem-solving, coping and other skills [8]. For those who are vulner-
able to abuse or who are already beginning to escalate their use, this is even more
the case. Successful drug abuse prevention programmes for vulnerable adoles-
cents may also need to help those individuals mitigate the impaired development
and functional maturation resulting from their drug involvement. 

The dynamic interaction between risk and protective factors occurs in the
context of the individual’s development. In other words, etiologic factors are not
merely antecedents exerting influence in a simple linear cause-effect fashion.
Individual and environmental influences interact at any given developmental stage
of the child or adolescent to lead them to certain behaviours. Those behaviours
have consequences and the consequences then become influences on subsequent
interactions and behaviours. For example, a young child with a difficult tempera-
ment being raised by parents who are not able to help the child to develop self-
regulation may then have a more difficult time making friends and doing well in
school. In turn, this may predispose the child to associate with peers who engage
in delinquent behaviour, creating an opportunity for ready availability of ciga-
rettes and alcohol and encouragement for their use [9, 10]. A more extensive dis-
cussion of a developmental conceptualization of drug abuse aetiology can be
found in Blackson [11] and Glantz [12].
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Many models of drug abuse aetiology assume that there is a single primary
pathway or trajectory leading to drug abuse. Many versions of the single trajectory
perspective tacitly assume that the aetiology of drug abuse is a linear continuum,
a single trajectory that could potentially end in drug abuse for most people who
start down the path, that is, individuals who are drug users. Individual differences
in vulnerability are assumed to be minimal; that is, given sufficient drug use expe-
rience, most people will become drug abusers. Single trajectory concepts typically
minimize the role of pre-drug-use differences as determinants of later drug
use/abuse.

Conceptualizations of drug abuse aetiology that are based primarily on a single
risk factor or even a set of risk factors, even conceptualizations that include the
role of protective factors, usually assume that the primary etiological factors are
relatively unchanging over the course of the aetiology of drug abuse and that most
of the determination of the individual’s course of drug behaviour is exerted at the
beginning of the chain of behaviour. They are “ballistic” models that suggest that
the aetiology of drug abuse is much like the firing of a cannonball. Once fired, the
trajectory of the cannonball is largely predetermined and changes in course are
possible only with extreme external influences. The best hope for stopping the
cannonball from striking the point at the end of its trajectory is to prevent it from
being fired in the first place. While this is the case for cannonballs, it is not true
for a complex course of human behaviour. 

Aetiology is not a straight line course but more like a spiralling line with a
feedback loop that keeps reorienting before it moves again, possibly in a new direc-
tion [13]. Every consequence becomes a “cause” influencing the next step, and all
of those influences are complex interactions taking place in the context of devel-
opment. In more severe instances, the course of normal development may be
impaired or redirected. Furthermore, changes in trajectory for an individual can
occur at any point because of the influence of strong positive or negative factors in
the environment. Risk factor models conceptualizing drug abuse aetiology as a
ballistic event ignore both the developmental nature of the aetiology and the
developmental and environmental contexts in which it usually occurs. 

The best theoretical formulation to account for the development of drug abuse
appears to be an interactive risk and protective factor model that takes into
account individuals’ developmental stage and processes. That type of aetiology
model is most useful when viewed with the perspective of patterns of factors and
the results of their interaction [14]. It places more emphasis on the outcome of the
interactions of risk and resilience and individual and environmental factors rather
than on the specific original factors themselves. Adding in a developmental frame-
work that views the course of the patterns over time supports a pattern or path
model. Some patterns will be more common and, as the patterns involve inter-
actions of factors over time, the metaphor of “paths” is particularly helpful. 

Kazdin [15, p. 180] has provided a brief definition of developmental psycho-
pathology as “the study of clinical dysfunction in the context of maturational and
developmental processes”. (For more comprehensive expositions of developmen-
tal psychopathology, see Cicchetti [16], Cicchetti and Rogosch [17] and Luthar
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and others [18].) This perspective is particularly helpful in understanding drug
abuse aetiology, especially because most of the formative steps in the aetiology of
drug abuse typically occur during the periods of child and adolescent development
[19]. 

Such a developmental psychopathology model of interacting factors implies
that more than one pattern may lead to drug abuse. Evidence indicates that there
is not a single path or combination of factors that leads to drug abuse; instead,
there are numerous possible etiological patterns. Some paths, however, are more
common than others. Evidence indicates that one particularly common pathway
to drug abuse may be through a path involving conduct problems while another
may be through a childhood psychopathology pathway. It is probably the case that
a small number of paths or patterns will account for the drug abuse aetiology of
the majority of individuals [20, 21]. 

Differentiating drug use from abuse is only a part of a larger issue of the hete-
rogeneity of drug abuse. Just as it is important to recognize the qualitative dif-
ferences of use compared with abuse, other distinctions may also be important.
There is no question that there are variations in a number of dimensions of drug
use/abuse. There is diversity in the drugs and combinations of drugs used, the
routes of administration, the quantity and frequency patterns of use, the “career”
stage of abuse, the age when use and abuse began, whether there is a comorbid
psychiatric condition, what the consequences are, whether there is a physical
dependence etc. Clearly, drug use/abuse is highly heterogeneous. 

Concepts, models and research on drug abuse, however, do not always reflect
this heterogeneity. For example, research measurements often view drug abuse as
a dichotomous variable with few or no variations and as a final outcome, a static
endpoint. Individual differences in drug abuse and related factors are often mini-
mized in data analysis and are often considered to be “noise”, measurement error
to be controlled for. While some variability probably reflects differences in less sig-
nificant factors, some of the variability in drug abuse is likely to be related to
crucial distinctions (see Zucker, Fitzgerald and Moses [22] for a discussion of this
and associated issues of heterogeneity related to alcoholism). Even if there are
critical factors common to all cases of drug abuse and related disorders (for exam-
ple, the involvement of particular neurological processes), the variations may
denote significantly different subtypes or patterns. To use an analogy, the general
category of “cancers” includes a large number of relatively distinct subtypes.
While there are some significant core commonalities among the different types of
cancer, there are also critical differences that distinguish the subtypes. Failure to
consider the different clinical entities represented by the nosology of cancers
would result in a limited understanding and ability to treat the different condi-
tions. The same principle applies to drug abuse and the variable characteristics
associated with it. 

The question is, which if any of the characteristics relate to critical differences
in drug involvement and which are relatively non-critical variations? There is no
consensus among clinicians or researchers. The research data point to the proba-
bility that some variations may relate to critical heterogeneities. Often, however,
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findings indicate some variations are more associated with degrees of severity
without providing information about whether there is a qualitative difference
involved. Identifying a common characteristic is helpful but it falls far short of
identifying the set of fundamentally distinguishing characteristics of a phenotype.
A big part of the problem is that it is not possible to determine whether a partic-
ular variation relates to a critical defining characteristic of drug abuse when there
is no agreed upon set of critical defining characteristics of drug abuse. This issue
is often referred to as the phenotype question.

The phenotype question

The concept of phenotype is prominent in genetics research, where the goal is
often to relate a particular “genotype”, a particular genetic constellation, to a
particular “phenotype”, the observable traits or characteristics of an organism. A
phenotype is not, however, a direct manifestation of the genotype. The phenotype
results from the genotype as it manifests and develops in a particular envi-
ronment. Differences in environmental influences and experiences are the 
reason that, for example, even though identical (monozygotic) twins have 
identical deoxyribonucleic acid sequences (DNA), they have similar but not iden-
tical fingerprints and people who know them well can usually tell them apart 
even as infants. The relationship of the genotype to the phenotype varies with
different traits. Eye colour, for example, is highly related to specific gene
characteristics, while other phenotypes, particularly those that are more behav-
ioural in nature, may be less directly related. For some traits and behaviours, there
may not be a specific genotype. In other cases, a particular genotype may be less
directly related to a phenotype but is more strongly associated with an inter-
mediary, an “endophenotype”, which is an underlying biological characteristic or
mechanism.

Obviously, determining a particular genotype-phenotype relationship requires
a clearly distinct and preferably consensually accepted definition of both the geno-
type and the phenotype. In some cases, it can be difficult to formulate a consen-
sus of a reliably identifiable, appropriately inclusive and concretely defined phe-
notype. The greater the heterogeneity of the phenotypic characteristic, the more
difficult the problem. Not surprisingly, this has been an issue for genetic research
related to drug abuse.

These are not esoteric theoretical questions. Defining a phenotype for drug
abuse is an operational necessity for investigations of the relationship of genetic
characteristics to drug abuse, and there is no simply defined drug abuse pheno-
type. Many researchers have used an individual’s meeting the diagnostic criteria
of the International Classification of Disease (ICD) or the Diagnostic and
Statistical Manual (DSM) for a drug abuse disorder as the phenotype while others
have relied on other criteria. Even when these types of standardized assessments
and categorizations are used, questions remain. For example: 

(a) Should the criteria for the phenotype be drug-specific? 
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(b) Is there a predispositional endophenotypic intermediary that must be
identified in order to determine the genetic contribution to drug abuse and
perhaps to understand vulnerability to drug abuse? 

(c) Is the phenotype of drug abuse too narrow and should it be broadened
to include other forms of substance abuse, other antisocial behaviours or other
psychopathological characteristics?

(d) As individuals go through different stages of drug involvement, are dif-
ferent characterizations necessary to correctly identify drug abuse? To what extent
is it necessary to modify the characterizations necessary to correctly identify drug
abuse in order to take into account the age, developmental level and life circum-
stances of the individual?

(e) Is the behavioural drug involvement pattern (defined by such factors as
age of onset, rate of escalation, relapse history, experience of and tolerance for
negative consequences and quantity and frequency of use) a more useful pheno-
type?

(f) Does using a phenotype defined by an individual’s meeting the criteria
for a DSM drug abuse disorder exclude significant alternative drug abuse
manifestations?

(g) Is a more useful phenotype of drug abuse defined by an individual’s
reaching some ultimate common condition or process such as a particular neuro-
chemical or neuroanatomical equifinal state?

(h) Is a currently abstinent drug abuser still appropriately classified as a
drug abuser; is this classification appropriate even if they never relapse?

(i) Should drug abuse be thought of as having multiple phenotypes?

(j) Should the basic model of a drug abuse phenotype be based on the
characteristics of a disease? A psychopathology? An antisocial behaviour?

There has been general recognition of the importance and lack of resolution
of the phenotype issue in drug abuse genetics research. There has been less atten-
tion and concern in many other areas of drug abuse research. Some researchers
have considered the issue to be little more than a semantic disagreement, but the
way that drug abuse is defined has significant pragmatic and heuristic conse-
quences: for example, using “drug use” as the phenotype for drug abuse obscured
critical differences. By differentiating drug use and abuse, researchers were able to
determine that different factors, in fact different paths, led to one versus the
other. The importance of formulating an empirically based phenotype for applica-
tion in other areas of drug abuse research besides genetic research is at least as
great.

Asking the question “What is the phenotype of drug abuse?” is asking “What
are the critical defining characteristics of drug abuse?”. Each different phenotype
conceptualization focuses on different aspects and models of drug abuse and sets
different criteria for the determination of drug abuse. An important issue is
whether it is appropriate to use different defining criteria depending on the
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question being asked. In some cases this appears to be necessary. Some research
questions seem to call for different phenotype definitions because they focus on
different aspects or stages of drug abuse: for example, comparisons of drug abuse
among adolescents versus adults. Other circumstances seem to require still other
phenotype definitions: for example, identifications of marijuana abusers versus
cocaine abusers. 

The general principle of using different phenotypes in relation to different
questions seems reasonable to some, in that it responds to the variations in popu-
lation and behaviour. This leaves the question of whether a phenotype must have
some core characteristics in order to be a drug abuse phenotype. Consider the
phenotype of skin cancer. Different diagnostic criteria are applied for different
stages and variations of the illness and different populations may have different
risks and manifestations. Certain environmental factors and behaviours may
change the likelihood and course of the disorder and therefore different preven-
tion and treatment strategies may be most effective depending on a variety of
factors. Nevertheless, there is a core concept of defining criteria that denote skin
cancer and those criteria are involved in all concepts, forms and interventions for
skin cancer. Whether there is more heuristic benefit in formulating one phenotype
for drug abuse varying by stage and variation or in developing multiple pheno-
types is unknown. Ultimately, the resolution must be driven by empirical findings. 

The encouragement for the recognition and exploration of the heterogeneity
of drug abuse is not intended to minimize the commonalities inherent in drug
abuse. It is obviously the case that each instance of drug abuse is not unique. The
issue is that identifying critical characteristics common to all instances of drug
abuse has not been accomplished. Even for a single drug-abusing individual, the
defining characteristics of their involvement with drugs changes over time. If the
cardinal characteristics of a phenomenon cannot be specified, it is difficult to
understand and develop the most effective interventions for that phenomenon. It
is essential to determine which characteristics of drug abuse are universal, which
are common, which are particular to specific subgroups and which are idiosyn-
cratic. However, even seemingly simple classifications can present considerable
challenges.

To use a mundane example, it would be difficult to research the nature of
desserts without first determining their cardinal characteristics. While everyone
knows what “dessert” is, developing a classification that would facilitate research
and understanding requires some organized conceptualization. To illustrate, it is
not possible to formulate a single recipe for all types of desserts, for example,
none of the ingredients in a fruit salad are found in a chocolate cake. A particular
response to the food would help to discriminate desserts from other foods. Most
(and for the purposes of the discussion, all) desserts are sweet. This could be
agreed to be a universal characteristic of desserts even though the experience of
sweetness is not achieved by the same ingredient (although the sweetening agent
is usually sugar in some form or a related substance). Interestingly, this does not
resolve the question of whether it is the taste of sweetness or the particular com-
ponent (sugar) that is the defining characteristic of desserts. This is similar to the
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controversy over whether the characteristics of drugs interacting with biological
systems or some more behavioural or subjective phenomenon “cause” or at least
determine drug abuse. Further, not all sweet foods and not all foods containing
sugar (sweet and sour chicken, chutney, barbecued pork, etc.) are desserts.
Nevertheless, identifying an almost universal characteristic (sweetness) and an
almost universal component creating that characteristic (sugar or a sugar substi-
tute) would make research on desserts practical and more productive. It would
not, however, identify a dessert phenotype. 

Breaking the general category of desserts into distinctive major subtypes—
creating a nosology of desserts—would be very helpful, especially if distinguishing
critical characteristics of each subtype could be identified. Public consensus alone
would probably not be adequate. Research would have to be done to identify some
underlying principles or critical characteristics, in order to differentiate the sub-
types into relatively exclusive categories. Classification would not be easy. For
example, establishing the categories “pastry”, “ice cream”, “pudding”, “candy”
and “fruit desserts” would lead to such questions as whether fruit pies are a
separate category, a form of pastry, or a fruit dessert. However, if a categorization
were developed that described the “real” subtypes, a prototype recipe for each
subtype might be possible and that would greatly facilitate research on desserts.
Without this classification step, the heuristic potential of dessert research would
be limited. This is approximately the current status of drug abuse research. 

The discussion of formulating a phenotype and related nosology for desserts
is facetious and intended only as a non-controversial example. Unfortunately, in
the area of behavioural research, not having a phenotype and classification of sub-
types for many behaviours has been a serious obstacle. For example, the field of
resilience research has not successfully developed either a phenotype or a classifi-
cation for resilience; even the identification of a universal characteristic has
proven to be elusive. For this reason, at least in part, the extensive research done
on resilience has not been nearly as productive as once expected. (See Glantz and
Sloboda [23] and Kaplan [24] for in-depth discussions of resilience.)

While a considerable understanding of compulsive psychoactive drug use,
despite negative consequences (the universal characteristic of drug abuse), has
been achieved and a great deal of knowledge about drugs of abuse (the universal
component) has been ascertained, new quantum steps forward in progress proba-
bly require identifying the subtypes or patterns of drug abuse. This is the next
frontier for drug abuse research. In all likelihood, it is a pivotal accomplishment
that will be the foundation of future critical progress. 
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ABSTRACT
“Rapid assessment” methods have the potential to generate important public

health information that can be used with monitoring, surveillance and other available
data systems to develop intervention programmes. That potential is now the subject
of discussion within the field of substance use. First emerging in the early 1990s, the
last three years have seen the approach endorsed as an expedient method for
profiling drug-related problems, mobilizing human immunodeficiency virus (HIV)
prevention efforts, initiating policy change and service reorientation and, more
recently, as a potential component of “second-generation” surveillance. In the pres-
ent article, the authors consider the role of rapid assessment in generating knowledge
for public health action and, more specifically, the relationship between rapid
approaches and the cornerstone of public health science, epidemiology. Drawing on
case studies and examples, the authors propose that rapid assessment is best under-
stood not as a new method, but as a practical convergence of existing research and
intervention traditions (including field epidemiology and anthropology). Six roles for
rapid assessment in either informing or complementing drug use epidemiology are
outlined: (a) in information poor situations; (b) as a means of informing ongoing
monitoring; (c) optimizing community involvement; (d) informing quantitative
research; (e) questioning quantitative research; and (f) as a tool for responding to
emerging health problems. 

Keywords: rapid assessment; epidemiology; drug use; surveillance; developing
countries; intervention; anthropology; community development.

Introduction

“Rapid assessment” methods have the potential to generate important public
health information that can be used with monitoring, surveillance and other avail-
able data systems to develop intervention programmes. Drawing on both qualita-
tive and quantitative research techniques, such assessments are typically under-
taken in situations where data are needed quickly, where local resource
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constraints rule out more conventional research approaches and where agencies
require information to develop, monitor and evaluate intervention programmes
[1].

The potential of rapid assessment is now the subject of discussion within the
substance use field. First emerging in the early 1990s, the last three years have
seen the approach utilized by national, international and United Nations agencies
as an expedient method for profiling drug-related problems [2-4], mobilizing
human immunodeficiency virus (HIV) prevention efforts [5-8], initiating policy
change and service reorientation [9-11], and, more recently, as a potential compo-
nent of “second-generation” surveillance [12-13]. This interest has manifested
itself in the method’s global diffusion (with documented use in 70 countries) [14]
and in attempts to systematize and refine the methodology through the production
of various field guidelines [5, 6, 8, 9].

However, despite that activity, there is much that is not known about rapid
assessment. Elsewhere previously unavailable data are presented on the known
number, composition, and outcomes of rapid assessments on substance use [14].
In the present article, the role of rapid assessment in generating knowledge for
public health action is reviewed and, more specifically, consideration is given to
the relationship between rapid approaches and the cornerstone of public health
science, epidemiology. 

To achieve this, the article addresses two key questions: (a) what is rapid
assessment?; and (b) what is its potential role within drug use epidemiology?

Rapid assessment: method

Rapid assessment is not a new method. The approach has evolved as a practical
convergence of different research and intervention traditions. Among the most
important of these are “field epidemiology”, anthropological research, community
development and formative research.

Field epidemiology: rapidity and response

Field epidemiology represents a core methodological foundation for rapid assess-
ment in the field of substance use. Typically employed in the investigation of
outbreaks of infectious disease [15, 16] and in the formulation of post-disaster
intervention programmes [17, 18], Bammer and others propose that the process
can be encapsulated in 10 steps [19]:

(a) Determine that there is a problem;

(b) Confirm the problem is correctly described;

(c) Define what constitutes having a problem and what data need to be col-
lected to respond effectively and estimate the numbers affected;

(d) Orientate the data in terms of time, place and person;
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(e) Determine the risk factors and who is at risk of developing the problem;

(f) Develop a hypothesis explaining why the problem has emerged and test
this by appropriate statistical methods;

(g) Compare the hypothesis with the established facts;

(h) Plan a more systematic study that includes data collection to guide
action;

(i) Prepare a written report with options for action;

(j) Plan and execute control and prevention measures.

Such steps reflect the basic processes and principles underpinning a rapid assess-
ment (although, as mentioned below, they are typically supplemented with addi-
tional techniques).

Firstly, owing to external time and resource pressures, the speed of assess-
ment and response is necessarily accelerated [17]. Within the field of drug use the
continued occurrence of HIV epidemics among injecting drug users has been a key
driving force in the emergence of rapid assessment. As Friedman and Des Jarlais
pointed out over a decade ago, once HIV prevalence among intravenous drug users
(IDUs) reaches 10 per cent, without intervention it can then surpass 40-50 per
cent in between one and four years [11]. Acting quickly to minimize risk in order
to prevent harm is a fundamental feature of the logic of the public health move-
ment and rapid assessment approaches have been promoted as one of the
methods of achieving those aims. Consequently, both field epidemiology and rapid
assessment studies aim to adopt pragmatic and streamlined methodological
designs. In practical terms, this means that an ongoing trade-off is made between
analytical depth and rapidity. In both approaches, priority is typically given to
establishing a basic description of the problem in order to allow initial decisions
about response development to be made, rather than implementing sophisticated
(and more lengthy) methodological designs. Significantly, this does not mean that
conventional research techniques, protocols and standards are discarded. Instead,
those basic techniques are adapted and reformulated in the light of the often dif-
ficult and “resource-poor” settings in which assessments are conducted.

Secondly, the central aim of both field epidemiology and rapid assessment
approaches is to initiate intervention responses, rather than for knowledge gener-
ation itself. As Glass and Noji note [17]:

“The success of the … investigation … can be measured directly by how
rapidly data collected and analysed can identify prevention strategies, and
how effectively these strategies can then be implemented by decision makers
to direct relief and decrease ongoing mortality.”

Arguably, rapid assessment’s utility is therefore evaluated both on its ability to
inform effective response development as well as on methodological rigour.

Recent evaluation studies of rapid assessment in the field of substance use
underscore the method’s ability to quickly produce systematic data that can be
used in response development. A review of 12 different methodological guidelines
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on “drug” rapid assessments indicate that most assessments should take no longer
than 12-16 weeks, while data retrospectively collected on 83 rapid assessments
suggest an average study length of 18 weeks [14]. Typically employing multi-
method approaches, the majority of studies are also reported as resulting in the
development of a range of intervention responses [14]. 

Anthropology: meaning and context

Field epidemiology represents a core methodological foundation for rapid assess-
ment in the field of substance use. However, as with any method, the approach
also has limitations. As recent discussion acknowledges [20, 21], one limitation
lies in the extent to which measures of the social and cultural contexts in which
substance use, risk behaviour and HIV infection take place can be captured in epi-
demiological assessments. The importance of “situating” epidemiological research
in the social and cultural context of health behaviours and problems has been met
through numerous initiatives [22, 23]. However, within rapid assessment, two sig-
nificant contributions have been made by anthropologists interested in developing
“short-cut” approaches to accumulating social knowledge. 

Firstly, the work of the Latin American Centre at the University of California
at Los Angeles in the early 1980s began making strides towards adapting tradi-
tional ethnographic research techniques [24-26]. Working at a time when increas-
ing interest among policy makers in capturing the social context of health be-
haviours was tempered by frustration with the time-scale required to produce that
knowledge, researchers adapted techniques such as observation, in-depth inter-
views, mapping and group discussion so that they could be readily applied.
Importantly, those methods did not aim to achieve the analytical depth of inten-
sive anthropological studies, but traded this off against the rapid production of
basic situational descriptions.

Secondly, the same period witnessed the development of various field manuals
and guidelines on how to undertake rapid assessments [27-33]. Rapid assess-
ments had previously been relatively uncodified and frequently reflected the disci-
plinary interests and skills of the investigator. The development of these simple
“road maps” [34] to social knowledge provided a reference point for assessment
design and allowed assessments to be undertaken in areas where a lack of trained
social scientists had meant that opportunities to profile and respond to health
problems had either not been fully exploited or were based upon conventional
survey methodologies. The simplified research protocols contained within the
guidelines for rapid assessment procedures allowed such work to take place and
arguably contributed to an element of technology transfer. 

Community development and formative research:
participation and action

Rapid assessment has also evolved as a mode of “community development” and
“community diagnosis”. Popularized in the late 1970s, those approaches
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emphasize that the efficacy of assessment of welfare problems, and of the inter-
ventions developed in response, not only depend on knowledge of local situations
and community practices, but also require the active participation of local com-
munities in the research and intervention process. “Rapid rural appraisal” pro-
vides an example [35]. Here, rapid assessment is envisaged as a mode of commu-
nity organization and change, and not merely “top-down” research promoted by
“outside” experts. 

Rapid assessment has also featured as part of the development of local inter-
ventions through programmes of “formative research” and “needs assessment”.
The aim of such research is to identify the interests, attributes and needs of dif-
ferent populations within a community (primarily those people likely to use the
intervention, but also other groups with a stake or concern in the response) and
to develop interventions that both meet those needs and are culturally acceptable
and feasible. Importantly, such programmes are set up either prior to the design
or implementation of an intervention or they are used to refine and fine-tune the
intervention while it is being conducted. 

Emergence in the substance use field

As described above, rapid assessment approaches represent a convergence of
experience and techniques derived from different research and intervention tradi-
tions. Taken together, those approaches emphasize the importance of:

� Rapidity

� Pragmatism, simplicity and adaptation

� Using multiple methods and data sources

� Hypothesis testing, but remaining open to new discoveries (induction)

� Understanding individual behaviour in terms of local meaning and context

� Optimizing community participation

� Undertaking research that leads to local action and intervention

However, it is important to note that, while rapid assessment draws on
various disciplines, the resulting composite does not represent a superior “meta-
methodology” that overcomes and supersedes the limitations of individual
disciplines. Instead, rapid assessment acts less as a substitute for in-depth
research and more as a tool for generating basic knowledge and initiating pre-
vention activity. 

The role of rapid assessment

Currently, rapid assessment has a low profile among public health and scientific
audiences. This has been a consequence of the approach prioritizing the genera-
tion of knowledge for local action, rather than for publication in peer-reviewed
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journals. The present authors argue that rapid assessment should be given a more
central role in public health data collection and in this section outline six potential
contributions it could make.

In “information-poor” situations

In the absence of data from previous research or surveillance systems, rapid assess-
ment can be used to generate descriptions of the extent and nature of local sub-
stance use. One example of this is provided by a series of rapid assessments con-
ducted in India in 1998 [36]. Despite few existing data sources and governmental
denial of the problem of IDU, researchers in five Indian cities undertook rapid
assessments with the dual aims of bringing attention to the problem and also of
highlighting the resources necessary to respond to it. Significantly, that assess-
ment did not represent a “one-off” and instead provided a base from which further
research was undertaken, with rapid assessments being undertaken in 1999 in the
same five cities (plus five additional locations) with a view to filling gaps in a now
growing knowledge base [36].

Informing ongoing monitoring

Rapid assessment can make an important contribution to drug monitoring sys-
tems. Monitoring systems draw on the routine collection of data to provide an
ongoing description of trends in health behaviours and their adverse health con-
sequences. However, such monitoring can fail to deliver information of practical
relevance. Routine systems for the monitoring of substance use generally identify
“new” drug problems long after they first emerge. Usually located in drug treat-
ment, medical care or criminal justice agencies, they only cover people who make
contact (who are a selected minority of drug users) and there is a considerable
time lapse between new drug trends and related agency contact. The use of fixed
data fields, while essential for the routinization of data collection and analysis, can
also mean that subtle changes in drug use, as well as new forms, can be missed.

Periodic rapid assessment studies may overcome some of these shortfallings.
Through multi-method assessments conducted with users and substance use pro-
fessionals, descriptions can be generated of current drug use situations, con-
tributing to the revision of data collection procedures, providing an early warning
of drug problems on the horizon and locating trends within the broader socio-
economic context. Although similar systems are in operation in countries such as
Australia [37], they currently do not go beyond sentinel surveys and existing data
analysis.

Involving the local community

Community endorsement is key to effective research and intervention pro-
grammes. Work undertaken in Madras, India, in 1998 provides an example of how
rapid assessments can initiate and optimize local participation. The assessment
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emphasized the importance of not only soliciting local opinion, but also forma-
lizing this in a Community Advisory Body, which would meet regularly to help
plan, undertake and act on the results of the research. The body consisted of
20 members, including, a Catholic priest, a community worker, a pharmacist, an
elected political representative, a leader of the Ambedkar Movement, a represen-
tative of the fishermen’s association and representatives of the community coun-
cil. The community board was assisted by a small group of technical experts in the
field of drug use and acquired immunodeficiency syndrome (AIDS) and the deci-
sion-making process was seen entirely as negotiations around priority issues for
assessment and intervention [38]. Although it was recognized that such collabo-
ration required careful facilitation, the assessment was used not only as a vehicle
for data collection, but also as a focal point for incorporating multisectoral input
and action. 

Informing quantitative research

Rapid assessments aim to complement and inform longer-term research design.
An example of this is the use of such assessments within the WHO Phase II Drug
Injecting Study. The WHO Drug Injecting Study is a comparative study of drug
injecting behaviour and health and social consequences in 14 developing coun-
tries and countries with economies in transition. The aim of the study is to pro-
duce information on drug injecting behaviours that can inform regional and
national policy and practice and data from phase I have resulted in important epi-
demiological, prevention and policy advances [39].

Importantly, the study has employed a design that links rapid assessment and
epidemiological survey approaches. This has involved rapid assessments in col-
lecting both behavioural data through qualitative methods and describing the con-
text in which research was conducted and the use of survey methodology to pro-
vide descriptions of drug use behaviours in populations of injectors both in and
out of contact with treatment agencies. Data from the rapid assessment have been
used to enhance the design of locally relevant questions for inclusion in the cross-
sectional survey, inform sampling design (including possible recruitment loca-
tions), win the support of influential professional and community leaders and
provide data based on which epidemiological analysis could explain key findings. 

Questioning quantitative research

Rapid assessment can also be used to question and explore the findings of quan-
titative research. As noted earlier, assessments can be undertaken that seek to
“unpack” some of the social and cultural factors underpinning statistical trends in
substance use. One example of this has been the Rapid Assessment Response and
Evaluation (RARE) programme conducted in 11 metropolitan cities of the United
States of America between 1999 and 2001 [40]. The catalyst for the study was
data from routine surveillance indicating that HIV infection rates in each city were
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disproportionate among ethnic minority groups. However, there were no clear indi-
cations why this was the case. In response, each site employed a combination of
geo-social mapping techniques (to physically describe the layout of drug
“hotspots”), interviews with users and cultural experts, extended observations
(often over 24-hour-long periods) and street interviews to explain the cultural and
social reasons for the statistical relationship [41] and on the basis of these to iden-
tify appropriate interventions. This adopted an inductive approach to hypothesis
testing, where key research questions were identified prior to assessment but were
both refined as data were collected and those questions were supplemented by
additional questions as new discoveries were made.

Responding to emerging health problems

Finally, although rapid assessment can play important roles in relation to conven-
tional epidemiological research, this approach also represents an important tool in
its own right for profiling and responding to rapidly emerging public health
problems. 

An example of rapid assessment being employed to quickly mobilize resources
to assess and respond to emerging drug use problems is provided by work under-
taken by Care Bangladesh. In December 1998, an IDU harm-reduction strategy was
launched in Dhaka. The programme encountered significant risk behaviours
among IDUs prompting concern about the potential for wide-scale spread of HIV
infection among drug injectors in Dhaka and elsewhere in Bangladesh [42].
Consequently, in January 1999, rapid assessments were undertaken in Dhaka, six
other cities in Bangladesh and five smaller areas with the aim of documenting drug
using behaviours and establishing how limited prevention resources could be best
allocated. Completed over a period of six weeks, the assessments employed inter-
views with 82 substance use professionals, 113 “formal” user interviews, several
hundred “informal” user interviews and targeted observation studies. They
revealed that the potential for HIV diffusion among IDUs was pronounced in the
northern region of Bangladesh and that there was particular need in the city of
Rajshahi (in which resources were subsequently concentrated). This example
underscores not only the rapidity with which rapid assessments can be mobilized,
but also the ability of assessments to produce comparative data across multiple
sites for use in intervention development decisions.

A further example of intervention development also underscores the impor-
tance of accepting the process of rapid assessment as the beginning of the
response itself. Rather than envisioning a chain of activities of which intervention
development is the final link, rapid assessments emphasize the importance of
introducing interventions at any stage of the assessment if there is sufficient evi-
dence for action. Conducted in Sydney, Australia, in 2000 the project aimed to
strengthen the capacity of service providers to better respond to the health needs
of IDUs from non-English-speaking backgrounds, with particular emphasis on
prevention of hepatitis C virus [43]. During the project it was found in focus
groups that Spanish-speaking injectors had limited knowledge about the routes of
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transmission of HIV and hepatitis C virus. Consequently, in the week following the
focus group, the research team organized a number of health education sessions
with that population of injectors.

Conclusion

In the present article, it has been suggested that rapid assessment provides a
means of undertaking multi-method research in time- and resource-poor situa-
tions. Representing a practical convergence of different research and intervention
traditions, rapid assessments do not provide a substitute for long-term or in-depth
studies, but instead offer a useful tool for establishing basic descriptions of sub-
stance use problems and initiating intervention development. Furthermore, six
roles have been described in which the method is directly complementary to con-
ventional epidemiological research.

It is important to recognize, however, that rapid assessments also have their
limitations. Simple research questions, relatively small sample sizes, the potential
biases inherent in becoming both observer researcher and interventionist actor
and an ongoing trade-off between rapidity and analytical depth mean that assess-
ments have to walk a careful line between being expedient, pragmatic and inform-
ative and being simply “quick, practical—and wrong” [44].

However, perhaps the greatest constraint currently placed upon rapid assess-
ment studies is their low profile among scientific and public health audiences. The
consequence of the approach prioritizing the generation of knowledge for local
action, rather than for publication in peer reviewed journals, compounded by the
relatively few platforms in which such accounts could be published, means that
rapid assessment faces a trinity of obstacles: countering the assumption that the
approach’s low public profile is somehow representative of its public health con-
tribution; avoiding the danger of an inward-looking discipline, where practitioners
unknowingly replicate the previous endeavours of others and fail to learn from
past experience; and developing a coherent account of its emergence and devel-
opment in the substance use field. To overcome those obstacles, rapid assessment
practitioners face what is perhaps their greatest challenge: introducing a culture
of learning, reflection and discussion into a methodology primarily premised on
rapidity and pragmatism.
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ABSTRACT
Data collected in drug treatment agencies have played a prominent role in

informing policy makers. Such data often represent the only information collected
regularly and consistently over a certain period of time. The first treatment reporting
systems were introduced in countries in the late 1960s and early 1970s. In Europe,
the 1990s was the most important period in terms of the standardization and wide-
spread implementation of such reporting systems. 

In the present article, the advantages and limitations of treatment reporting sys-
tems are discussed; the shortfalls of certain methodological approaches are also
described. Despite its limitations, the treatment reporting system is a simple but pow-
erful instrument for tracking the changing patterns of problematic drug use and, as
such, is a valuable epidemiological tool. 

As data need to be adequately exploited, a concrete four-step model is present-
ed that analyses data with the aim of building incrementally upon the expanding
knowledge base that exists with regard to drug use behaviour. Good knowledge of
the local drug situation is essential to the sound interpretation of results.

The conclusion reached is that treatment data need to be supplemented by addi-
tional information from other indicators and from qualitative studies in order for that
data to contribute to the still developing theory of trends in drug use behaviour.

Keywords: drug information systems; drug treatment; drug trends; epidemi-
ology; statistical method.

Introduction

Reviewing epidemiological information systems on drug use behaviour reveals a
great number of different indicators stemming from a variety of sources, including
population surveys, the police and justice system, mental health institutions and
specific research projects. In particular, data collected in drug treatment agencies
have played a prominent role in informing policy makers about actual situations
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and recent developments. In many regions of the world, such data often represent
the only information collected regularly and consistently over a certain period of
time. 

Historical overview

Starting in the late 1960s and early 1970s, several countries introduced the first
systems for collecting data from treatment institutions. In the United Kingdom of
Great Britain and Northern Ireland, the Home Office launched the Addicts Index,
requiring doctors to list patients whom they considered to be addicted to illegal
drugs ([1], p. 186). In the United States of America, the first such system was set
up in 1972, collecting data on the admission and discharge of clients from fede-
rally funded treatment programmes ([2], p. 3). Also in 1972, the Mental Health
Reporting Programme was introduced at the national level in Indonesia, making it
possible to question all patients from 35 mental care institutions in that country
([3], p. 267). In 1976, the territory of Hong Kong started its Central Registry of
Drug Abuse ([3], p. 273), utilizing a wide range of sources that included treatment
data and information from law enforcement and welfare agencies. A similar but
more comprehensive system was established in Malaysia in 1977 [4]; again, law
enforcement agencies (such as the police, prisons and customs) were the focus,
but treatment institutions (including hospitals, private doctors, offices and reha-
bilitation centres) were also included. At that time, similar case registry systems
existed in many communist countries, although the information contained in
them was rarely used for epidemiological research.

In Europe, the 1980s saw the introduction of several specialized treatment
reporting systems in different countries: 

(a) In Germany, the treatment-unit-based information system known as the
einrichtungsbezogenes Informationssystem (EBIS) was set up in 1980 [5];

(b) In the Netherlands, the Central Methadone Registry was introduced in
1980 and the National Information System on Alcohol and Drugs (LADIS) was set
up in 1986 [6];

(c) In Spain, the Sistema Estatal de Información sobre las Toxicomanías
(SEIT) was established in 1987 [7];

(d) In the United Kingdom, the Drug Misuse Database was developed in
Manchester in 1986 and used at the national level in 1990 [1].

While such developments were taking place, pilot studies were being
undertaken with the aim of establishing a European standard for treatment
reporting [8, 9].

Standardization

In Europe, the 1990s represented the most important period in the standardiza-
tion and widespread implementation of treatment reporting systems. The
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Treatment Demand Protocol, for example, was developed within the framework of
the activities of the group of epidemiology experts in drug problems of the
Pompidou Group of the Council of Europe.* The aim of the protocol for treatment
reporting systems, the first that is Europe-wide, was to provide professionals and
researchers with a standardized methodology for collecting and reporting core
data on the profile of drug users in contact with treatment services, so that the
data would be comparable between different treatment services, cities and coun-
tries [11]. The main steps towards producing the final protocol included a pilot
study carried out in 1991 in Dublin and London, a developmental project with the
participation of 11 cities, and several meetings of the expert group where standard
definitions, a core data set for a model questionnaire and data collection proce-
dures were agreed upon. The protocol was finalized in 1994 [12]. 

The Treatment Demand Protocol received further attention in Europe with
the establishment of the European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA), which placed a Europe-wide treatment demand indicator
among its first priorities. The Pompidou Group protocol and the experience
gained through its application served as a starting point for the initiative of
EMCDDA in the late 1990s to harmonize treatment reporting systems in Europe.
In 2000, the joint EMCDDA and Pompidou Group protocol was published
[13, 14]. That protocol introduces all core definitions and provides extensive
methodological guidelines. It offers the most up-to-date and comprehensive guid-
ance for the establishment of a treatment reporting system. The present article,
therefore, focuses on issues other than the practical ones addressed in the
protocol.

Implementation at the municipal and national levels

Producing a protocol in itself is not enough: a guarantee that it is implemented
and used later for international comparisons is also necessary. For that reason, the
Pompidou Group initiated a six-year project in Europe, beginning in 1991. In that
project, the treatment demand protocol was implemented in an increasing number
of countries in Eastern and Western Europe, primarily at the municipal level. In
addition, data checking routines and internal consistency checks were developed.
The computer programs checked for answers that were out-of-range or inconsis-
tent and those that represented impossible combinations. Data aggregation at the
municipal level was simplified and unified by provision of another small program.
Guidelines for data reporting were made available in spreadsheet format to auto-
mate the calculation of percentages and minimize possible mistakes. Over the
years, data from major cities across Europe were compiled in six annual reports.

*The Pompidou Group, formed in 1971 and operating within the framework of the Council of Europe,
provides a forum in which it is possible to discuss and exchange information and ideas on a range of prob-
lems concerning drug use and drug trafficking. There are more than 40 members of the Pompidou Group,
including all of the States in Western Europe and many of the States in Central and Eastern Europe. The
main tasks and obejctives of the epidemiology expers are to improve the quality and comparability of data
on drug use and to collect, monitor, compare and interpret trends in drug use in Europe [10].
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In the first year (that is, comprising data from 1992), nine cities provided data; in
1997, more than 20 cities from all over Europe were covered and data were com-
piled and analysed in a final project report [15]. Besides annual data reports pre-
senting basic descriptive statistics, more detailed analyses were conducted and
results were exchanged at annual meetings. Three volumes of proceedings show
many interesting examples of such analyses. The papers focused on methodologi-
cal aspects of treatment reporting (such as the reliability of self-reporting), the
practical implementation of a treatment reporting system, drug use patterns
(including the evolution of new use patterns in Eastern Europe) and trends com-
paring findings at the municipal and national levels.

Since 2000, the new joint protocol of the Pompidou Group and EMCDDA has
been implemented at the national level in all member States of the European
Union, in many more countries in Central and Eastern Europe and in major cities
of the Russian Federation. Results comparing national levels are published as part
of EMCDDA annual reports on the state of the drug situation in Europe [16].

Outside Europe, treatment attendance data play a considerable role in several
community epidemiology work groups, modelled on the Community Epidemiology
Work Group based in the United States and established in 1976 [17], including
the Epidemiologic Surveillance System of Addictions in Mexico; the Canadian
Community Epidemiology Network on Drug Use; the South African Community
Epidemiology Network on Drug Use; the Asian Multicity Epidemiology Program
on Drug Abuse; and the Queensland Community Based Drug Reporting Working
Groups in Australia. In a comprehensive and easy-to-read document, all indicators
used in those systems, including treatment data, are presented and explained in
detail [18].

Methodological considerations

Both the original Pompidou Group and the new joint protocol of the Pompidou
Group and EMCDDA share major methodological principles. All starting treat-
ment episodes over one year are collected (such collecting involves full coverage
and does not allow sampling). In that sense, it is an event reporting system [3],
although it goes a step further, as only one episode per person is actually report-
ed. Controlling such a variable is normally done within a treatment centre using
personal identifiers. In various centres, a generic code that includes date of birth,
age, gender and initials is used. Ideally, a reliable register of individuals is the
result. Treatment is broadly conceptualized to allow the inclusion of all drug users
with institutional contacts.

Advantages

In principle, treatment data provide results on two levels: a direct measurement of
the demand on treatment services and an indirect measurement of trends in drug
use. Treatment data provide an insight into what sorts of clients go to which
services for service planners and treatment providers. In addition, they provide a
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basis for evaluating attempts to attract particular subgroups into treatment. With
sufficient coverage, such data provide the actual incidence of treated drug use
and—if data on treatment admissions are complemented with a yearly census of
the population undergoing treatment—treated prevalence. Data on first treatment
demand can also indicate changing patterns of more severe, problematic drug use
in the communities or populations ([12], p. 5). In that respect, they provide a
complement to the results from the general population and school surveys. The
latter provide an overall picture of, for example, lifetime drug use, as no informa-
tion is typically available about different patterns of drug use (such as routes of
administration or combinations of different drugs). Furthermore, because the use
of heroin or cocaine is rare in most countries, very little information about prob-
lematic drug use is available. In contrast, comparing profiles of drug users and
drug use patterns in different treatment centres, regions or cities, taking into con-
sideration reporting years and age cohorts, can provide a detailed picture of drug
users in treatment centres. 

It is important to distinguish first treatment admissions from subsequent, or
repeated, ones. Tracking changes among those having received treatment for the
first time can indicate new developments. To that end, the period of time between
the first use of the primary drug and the first treatment needs to be followed care-
fully. Findings suggest that some subgroups with a shorter period of time between
the two stages indicate evolving trends in the drug user population. 

In summary, treatment data provide a great deal of relevant information on the
actual situation and prevalent trends within the group of problematic drug users.
The treatment indicator is the best developed indicator. It is easy to implement,
because it fits readily into the routine administration at the beginning of a treat-
ment. It can be adapted to different situations, such as treatment modalities, or
cities and countries. The size of the instrument used by the Pompidou Group (it
fits on a normal size page) partly explains its success. Larger instruments involve
more work and prevent many treatment centres from participating. There is often
a conflict between the researchers, who look for more data, and treatment
personnel, who are reluctant to collect more. One possibility for addressing such a
dilemma is to work with different modules: the core module could be filled in for
all clients, while additional questions could be used for a (defined) sample only. 

The cost of data collection is low, as much of the information needs to be col-
lected and recorded as part of the treatment procedure. The low cost means that
continuous collection of data for treatment related information is possible. For
most other data sources, including surveys, such data collection would be
impossible. However, of perhaps greater importance than cost is the continuity
over almost 10 years and the dedication of several individuals within the Pompidou
Group in implementing and continuously improving the indicator. In general
terms, close contact and regular communication between data collectors or
researchers and (potential) users of results are a prerequisite to a successful sys-
tem. Systematic and ongoing collection, analysis and result reporting of treatment
related data within a monitoring system offer a stable and long-term means of data
collection. Those elements increase validity and make trend analyses possible.
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Limitations

Firstly, given that there can be a delay or time lag, sometimes of several years,
between the first time a drug is used and the first demand for treatment ([12],
p. 6), any very recent developments are excluded. It is important to note that, in
some regions, such a time lag is less than two years; even if it is longer, it applies
to the overall population. Given a mean of, for example, six years, approximately
one third of the first treatments can be administered within up to three years after
their first use. Again, comparing different subgroups of the treated population is
important. Nevertheless, changes in the time lag are crucial. A change between dif-
ferent reporting years may be traced back to the introduction of new treatment
approaches or new drug trends. If new treatment centres attract those drug users
who have not previously been in contact with a treatment centre, the effect may
be an increase in the mean time lag. That may cause an overestimation of certain
trends, including trends in the mean age of the treated population or changes in
the pattern of drug use. In such a situation, adequate analytical techniques are
important in helping to distinguish between observed and real effects. 

The proportion of the population of drug users included is dependent on the
treatment facilities available in different countries, on the accessibility of the cen-
tres and on existing waiting lists. Changes in treatment policies, which influence
availability and accessibility of treatment, can also have an important impact on
treatment data. That means that with the establishment of, for example,
methadone programmes attracting mainly long-term heroin users, changes in the
group studied are bound to occur. If the coverage is restricted either to State-
owned specialized or residential treatment centres, for example, an important part
of the information is probably missed. Usually institutions run by non-govern-
mental organizations are reluctant to collect and communicate data. General prac-
titioners involved in the treatment of drug users constitute another group that is
not always willing to cooperate. Inadequate coverage can be addressed in two
ways: by making data collection compulsory by law or by convincing all treatment
managers (individually or as a group) to provide data. If coverage cannot be com-
plete (which will usually be the case), several responses are necessary. First, a com-
plete and updated list of all treatment centres is indispensable. Most treatment
agencies collect basic data and provide figures in annual reports. Those results can
be used to assess potential differences within the population covered (for exam-
ple, age, gender and drugs used). It may be possible to influence those collection
agencies to collect more data. If they are not willing to collect information contin-
uously, they might agree to collect for a sample only (such as a random sample or
for a period of one month each year). All such information enables the assessment
of existing biases. There again, changes are more important than continuous
underreporting.

A further problem is that drug users often attend different treatment centres in
the course of one year. That leads to double counting, overestimation of the total
treatment demand and possible biases in several variables. Many possibilities exist
to avoid double counting; the easiest at first glance would be to create a case
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register. Not all countries have the possibility of using a national identification
system (registry), owing to practical constraints (such as high costs), legal prob-
lems (including confidentiality issues) or lack of trust (for example, some drug
users may be afraid of the misuse of data). In the guidelines [12], a code consist-
ing of an individual’s initials, date of birth and gender is proposed which is dis-
tinctive but which conceals that individual’s identity. Such a code or something
similar is used successfully in many places. It is important to remember that it is
not necessary for the code to be fully successful in eliminating all double counting.
The objective is to reduce the probability of double counting to a level that gives a
reasonably accurate count of the number of treatment admissions in a given year. 

On a more general level, it is important to take into account that the data
come from treatment reporting systems. Possible conclusions are, therefore,
limited to generalizations about the treated population. As in any other study
based on treatment statistics, the hidden or out-of-treatment population is exclud-
ed. For that reason, treatment data need to be supplemented with qualitative data
(for example, snowball sampling, observation or other ethnographic research
methods) as well as other indicators (such as drug-related deaths, data about
infectious diseases and police arrests). 

Other problems, apart from those involving the indicator itself, include, for
example, the process of data collection, analyses and presentation of results. Like
any other routine statistics, the administration of the project exploits most of the
available resources. Normally, the time available is not sufficient for further and
deeper statistical analyses. That situation weakens the possible benefit of the
treatment reporting system and requires additional effort, at the municipal as well
as at the international level. Much more information is available than most
experts actually use.

Finally, the general limitations of the chosen methodological approach must
be acknowledged. As the study is restricted to starting treatment episodes, an out-
come measurement is not possible. In addition, the questionnaire utilized is not a
clinical instrument; thus, no diagnoses are generally recorded. For those reasons,
further instruments would be necessary (see, for example, the Maudsley Addiction
Profile [19] or the Addiction Severity Index [20]). As no register of all people in
treatment exists and no assessment of the waiting list is made, the information on
the actual treatment demand is inadequate. Such information, however, can be
added using other modules. Furthermore, treatment data collected during admin-
istrative procedures are no substitute for thoroughly designed research instru-
ments. Such data, therefore, will not be able to explain, for example, why people
use illicit drugs. To summarize, the treatment reporting system is a simple but
powerful instrument for tracking patterns of problematic drug use and as such is
a valuable epidemiological tool.

General lack of analyses

It is important to recognize that the analysis of treatment data requires more than
descriptive tables and graphs. Much more can be and needs to be done.
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Significant resources are invested in the development and running of treatment
reporting systems. Ideally, equally significant resources should be invested in the
actual use of the collected data. Treatment data still represent a major source of
information with regard to epidemiology. Such data, however, need to be exploit-
ed adequately. Having reliable data is essential to any statistical analysis. Another
prerequisite is a researcher’s comprehensive knowledge of the data relevant to the
research being undertaken. The use of statistical software programs does not
replace competent statistical analyses.

Why statistical analyses?

The rationale for using statistical methods to analyse treatment data is sometimes
questioned. It can be argued that, on a general level, real data are random.
Suppose, for example, that there is a difference in mean age between groups with
different patterns of drug use. Statistical analyses can indicate how significant
such a difference is. Furthermore, the difference in the mean age may be attributed
to other causes, such as a selection effect owing to insufficient coverage of specif-
ic treatment modalities. To reduce such threats, statisticians have developed tech-
niques that control for the difference in other variables. The latter refers to
analyses concerned with the comparison of more than two variables, called multi-
variate analyses, controlling for group differences and spurious relationships.

More specifically, in the field of treatment data, it is important to emphasize
that treatment monitoring systems do more than mere bookkeeping. As with any
other routine statistics, administration of the project exploits a large part of the
available resources. That weakens the possible benefits of such a system. Much
more information is available than most system managers actually use. It is impor-
tant to frame specific questions, with the intention of pursuing specific answers.
For that reason, it is not sufficient to be content with describing frequency distri-
butions. It is essential to develop concrete hypotheses and test them. Similarly,
annual result reporting is not sufficient: building incrementally upon an expand-
ing knowledge base should be the broad aim in analysing treatment data.

Four steps to analysing data from treatment reporting systems

Reliability of data

An important prerequisite to any statistical analysis is the reliability of the data.
The first stage is to agree on uniform key definitions, that is, to use definitions that
are well known and used in all treatment centres. That requires continuous train-
ing efforts. An important element here is regular feedback on the quality of data
and results. Data collectors aware of the potential uses of treatment monitoring
are likely to support the idea and contribute to rigorous data reporting.

Reported data need careful checking, a process known as data cleaning. For
example, if a multiple answer was given where only one answer was possible,
either a missing value needs to be assigned or a decision needs to be made about
applying a clear rule when recoding takes place. If a question concerns an
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individual’s living situation and the answer given is both “alone” and “in an insti-
tution”, the decision can be made to recode all such answers as “in an institu-
tion”. It is then necessary to verify that only valid answer codes have been used
(for example, checking that an answer such as “six” is not given to a question
concerning employment status, where there are only three possibilities). The veri-
fication stage also includes conducting consistency checks and inspecting out-of-
range data in continuous variables. The most reliable method is computer-assisted
data collection, that is, using specific software for data input, data checking and
reporting.

A statistics program is strongly recommended. Such a program involves defin-
ing the data by attaching meaningful labels to variables (that is, questions) and
codes. It is important to remember that even correct data can be wrong. The
assumption underpinning treatment monitoring systems, for example, is that self-
reporting by drug users is valid—an assumption, in fact, that is supported by evi-
dence. Nevertheless, specific studies that question and test the validity of data are
helpful and can provide essential details.

Descriptive analysis

Statistical analyses should begin with basic analyses, illustrated in the following
steps:

(a) Computing frequency distributions on all variables; summarizing data
using measures for central tendency (mean, median) and variation (standard devi-
ation, range);

(b) Cross-tabulating the most important variables (for example, route of
administration by primary drug, level of education by injecting behaviour);

(c) Visualizing the results and using graphs to gain more insight into the
data.

The steps of the basic analysis outlined above should lead to a thorough
understanding and knowledge of the data set in question and can be considered
a prerequisite to advanced statistical analysis. The ease of using statistical soft-
ware, however, should not lead to conducting tests indiscriminately, simply
because they are available and easy to run. Good results and sound interpretation
are unlikely to come from such efforts.

Testing hypotheses (bivariate and multivariate analysis)

At the stage of testing hypotheses, the data set should have been verified and the
data themselves should be completely familiar. Testing hypotheses at the bivariate
level can begin, as can undertaking more advanced statistical analyses. As treat-
ment data are collected consecutively over years, most analyses will deal with
changes over years, or trends. Some analyses involve describing frequency distri-
butions, as well as testing hypotheses. A few good examples include: Smyth and
others [21], who show the change in the route administration from injecting to
smoking heroin reflected in their treatment reporting system in Dublin; de la
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Fuente and others [22] followed the same question, comparing different regions
in Spain; Falcato and others [23] showed the impact of the closure of an open drug
scene for Zurich, Switzerland; Agar and Schacht Reisinger [24], in a wide-ranging
account of some important developments in heroin use in the Baltimore area, in
Maryland, United States, showed how important regional and local breakdowns of
collected data are. Certain trends, for example, may show up only in the inner city
or in the suburbs. To that, further breakdowns as age cohort or cohorts of calendar
years of first drug use could easily be added.

Interpretation

Good knowledge of the local drug situation is essential to the sound interpretation
of results. Treatment data need to be supplemented with additional information
from other sources. As for any study based on treatment statistics, the conclusions
should be restricted to the treated population, or restricted to those involved in
the study. It is always necessary to cross-check results with information from other
sources, such as expert opinions, surveys, police data and information from field
observation. It is also necessary to conduct qualitative studies that can fill in the
detail of the picture of current drug use. The complementary use of quantitative
and qualitative methods is crucial to the development of effective responses to
drug use. Close links with ethnographers and other field researchers can both help
interpret results and provide ideas for further analysis. Again, the work of Agar
and Schacht Reisinger [24] is important. They combined and cross-checked dif-
ferent indicators with qualitative information from mass media and oral accounts
from students.

A new project supported by the Council of Europe develops those ideas [25].
The project looks (retrospectively) for important trends found in treatment data
from cities and tries to describe and explain them in detail. The project takes an
epidemiological perspective, using treatment data as an indicator for drug-related
problems in cities (for example, incidence and prevalence of high-risk use and
morbidity). The aim is to develop detailed descriptions of emerging trends and
explanations of those trends. It is hoped that the project will contribute to the
developing theory on trends in drug use [26, 27].

Conclusions: combining with other indicators 
and further information

In the field of drug use epidemiology, treatment-based indicator data remain a
source of some of the most valuable information available. The collection of such
data is relatively easy and cost-effective and can be combined readily with the
administrative work of personnel involved in the treatment process. Accepting the
methodological framework and analysing in detail the growing body of data can
give a wealth of important and useful information.

Among the observations made, it was noted that treatment data need to be
supplemented with information from other indicators to allow for sound
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conclusions to be drawn. There are several frameworks that describe in detail the
combined use of different indicators [9, 18]. Most of them, however, remain on a
purely descriptive level, presenting data from all indicators either in parallel or
consecutively. In contrast, Hartnoll [28] cross-validates information from dif-
ferent indicators to an extent, although the result remains descriptive and restrict-
ed to the macro level of data (that is, the data are not broken down). In some
chapters in the third multi-city study of the Pompidou Group [29] (in particular,
those sections written by Uwe Kemmesies), correlations between different indica-
tors and different groups of countries are analysed. A model of epidemiological
stages is also explored. Further efforts, nevertheless, continue to be necessary, in
order to explore trends in drug treatment data and to use different kinds of break-
downs (including age, primary drug, route of administration and calendar year of
first use).

As for any study based on treatment statistics, the hidden population is
excluded. Access to such users can be gained using, for example, snowball sam-
pling. Experience shows that in many cities, there is a pressing need to develop a
more detailed understanding of patterns of drug use. Such an understanding is
unlikely to come from quantitative methods alone. What is required is the imple-
mentation of qualitative studies. The complementary use of quantitative and
qualitative methods is crucial to the development of effective responses to drug
use [30]. Once again, the work by Agar and Schacht Reisinger [31] deserves men-
tion: results are cross-checked with their independent analysis of all indicators
and many other sources of information, comparing them with different parts of
the country and assimilating the elements into a preliminary theoretical model of
trends in drug use behaviour. The latter is especially exceptional in the field,
where descriptive analyses and fractional testing of arbitrary hypotheses still
prevail. Only by formalizing knowledge and testing it with real data will our
understanding about changing drug use behaviour successively increase.
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Multi-site study of methamphetamine use

Amphetamine-related stimulants have become the most widely used illicit syn-
thetic drugs in the United States of America and in much of the world [1]. In the
United States, there was an explosive rise in methamphetamine use in the 1990s,
especially in parts of California, Washington and the Midwest [2, 3]. The total
number of treatment admissions for methamphetamine expanded by fourfold in
the period 1992-1997 [4]. The level of methamphetamine use eclipsed that of
other illicit substances in a number of settings [5], and the rate of human immun-
odeficiency virus (HIV) infection grew exponentially among methamphetamine
users in certain subpopulations such as homosexual and bisexual men [6, 7].
Furthermore, methamphetamine use was associated with an increase in new and
younger users [8]. Accompanying those trends was an expansion in small local
laboratories used to manufacture methamphetamine and the involvement of
Mexican criminal organizations in trafficking and distributing methamphetamine
throughout the United States [9]. Ethnographic and media reports indicated that
methamphetamine use was growing in popularity among user groups in a number
of cities on the eastern coast of the United States, such as Atlanta, New York and
Washington, D.C. [2]. Methamphetamine thus presented a serious drug abuse
problem with significant public health consequences, and it emerged in the 1990s
as a major concern of national drug policy makers [9]. 

There was much uncertainty about how to deal with the growing problem of
methamphetamine use. That was related in part to the dearth of studies on the
characteristics of methamphetamine users and the patterns of its use [10] The few
intensive studies that existed [11-13] indicated an enormous diversity of user
groups. Those groups included homosexual and bisexual men, college students,
white-collar businessmen, young adults and youth in the rave or club culture and
living on the street and longtime user groups such as outlaw motorcycle gangs.
Within those groups there was much variation by class, ethnicity, rural/urban res-
idence and social identity, many social groups presenting different patterns of drug
use and health risks [14-16]. Methamphetamine use identified in the initial stud-
ies ranged from occasional use to binging and chronic use, which varied depend-
ing on the user subgroup [17, 18].

Thus, there was a need to document patterns of methamphetamine use among
diverse subpopulations of users and to identify the associated health risks. The
widely varying patterns of use and user subgroups necessitated responsive meth-
ods of data collection. Given the time constraints of survey research, it was decid-
ed that a short-term, highly focused ethnographic study implemented in multiple
sites could rapidly access diverse, hard-to-reach populations and collect compara-
ble information. 

With support from the National Institute on Drug Abuse of the United States,
the authors launched a short-term, exploratory ethnographic study with
researchers in five metropolitan areas in the United States from 1997 to 1998; 
the study was expanded to include two other sites in 1999. In the present article,
the authors examine the strategies and challenges involved in designing an
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ethnographic project in multiple sites in an effort to explore newly emerging drug
abuse trends in methamphetamine use. The article includes a description of the
conceptual and methodological framework of the study, its sampling of “hidden”
populations, its approach to collecting sensitive information and the strategies
that supported comparative linkages in data collection and analysis between the
sites. The study has contributed to the growing area of “ethno-epidemiology”, in
which risk behaviours are examined in relation to the user population and the
social contexts in which risky behaviours occur, in order to improve the content
and delivery of public health preventive services and interventions [19-21]. 

Methamphetamine

In the United States, amphetamine-type substances vary in their effects and com-
position. Popularly known as “speed”, “crystal”, “crack” or “ice”, such substances
are swallowed, snorted, smoked or injected. Gradations in the quality of metham-
phetamine relate to the precursor chemicals involved, the manufacturing tech-
niques used and the channels used for trafficking and distributing the substance
[9]. For instance, the red phosphorus method produces high-quality metham-
phetamine, which is distributed from the south-western part of the United States
and California and is believed to be trafficked by Mexican drug trafficking organ-
izations. Lower-quality methamphetamine (such as that manufactured using the
1-phenyl-2-propanone (P-2-P)) method is distributed by motorcycle gangs and
small laboratory manufacturers in various areas. The wide range of sources and
forms of methamphetamine spread throughout much of the United States in the
1990s [22]. 

The use of methamphetamine affects neural transmitters and receptors, pro-
ducing euphoria and increased energy and mental activity. However, long-term use
of the substance can produce psychosis, depression and drug dependency and
may lead to death [23]. Studies have shown that many of the compounds and by-
products of methamphetamine manufacture contain lead and heavy metals [24].
Those substances may be associated with neurological damage that has been doc-
umented by a number of studies of long-term or high-volume methamphetamine
use [25, 26]. Chronic methamphetamine use may also lead to significant health
and social problems such as job loss, interpersonal problems, infection with sex-
ually transmitted diseases and HIV infection [6, 12, 27-29]. However, patterns of
methamphetamine use vary greatly, depending on age, gender, sexual preference,
occupation and social group; that applies to both highly addictive and more inter-
mittent and recreational patterns of use [30, 31].

Methodological background

The multi-site methamphetamine study included geographical locations across
the United States with populations at high risk for methamphetamine use. The
initial study sites included Atlanta, Denver, New York, Sacramento and Seattle;
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subsequently, San Jose, California and south-western Missouri were added. The
sites were selected to provide a broad sampling of methamphetamine contexts
with the intent of gaining insight into a variety of geographical, demographic and
cultural drug ecologies while making the best use of the limited time and resources
available. Each site targeted a different combination of high-risk populations. The
study was to take six months to complete, from beginning to end. The aim of the
study was to collect information on characteristics of users, patterns of metham-
phetamine use and health risks associated with methamphetamine use. 

There were a number of advantages to using ethnographic methods. Short-
term ethnographic studies provided the means to delineate various social cate-
gories of methamphetamine users and emerging issues concerning the continued
and increasing use of methamphetamine. In the framework of an ethno-
epidemiological approach [20], the ethnographers worked at the community level
to identify categories of users and contexts of use by integrating data gathered
through multiple qualitative methods and from secondary sources of data on
methamphetamine use, including problem indicator data (for example, arrest and
treatment data) and media reports. The use of qualitative methods allowed the
ethnographers to grasp the meanings, motivations and consequences of metham-
phetamine use from the perspective of users, as well as from the perspective of
substance abuse professionals. Those perspectives placed methamphetamine use
in meaningful sociocultural and public health contexts. 

The study design consisted of four components: (a) a semi-structured guide
that would be used with a sample of at least 20 methamphetamine users; (b)
unobtrusive observations in sites where users congregated; (c) interviews with
professionals and lay individuals knowledgeable about methamphetamine use;
and (d) the collection of problem indicator data and reports on methamphetamine
use. The completion of data collection in six months was facilitated by the nature
of the study design, which focused on particular issues, a limited sample of respon-
dents and ready access to professional and street contacts knowledgeable about or
involved in drug scenes in certain communities [32]. 

At least two “scenes” of methamphetamine users were described at each site.
Scenes were defined by the social characteristics of users and their identifying sex-
ual, interaction and expressive practices (for example, sexual preferences, music,
clothing or occupational attributes). Those features influenced subgroup norms
and behaviours that shaped their patterns of methamphetamine use (such as the
frequency and mode of ingestion) and the contexts in which they used metham-
phetamine (such as in clubs or on the street) [19, 33]. 

In accessing various groups of drug users and collecting information, it was
essential that the ethnographers develop rapport with the users in order to collect
credible data in a limited amount of time. That was only possible because all of the
ethnographers had pre-established knowledge of local drug scenes and contacts
with drug users within their communities. In addition, the ethnographers regular-
ly interacted with local drug surveillance, treatment and prevention organizations.
Thus, their local knowledge of drug use and established contacts with profes-
sionals and drug users from various drug scenes were essential aspects of the
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short-term projects. Issues of access to various user subpopulations were thus
related to the depth and credibility of the information that the ethnographers
were able to collect. Those issues are discussed in the sections below. 

Project linkages

User subpopulations and patterns of drug use specific to the contexts of each set-
ting were identified. Among other user groups, the study focused on rural and
female users in Atlanta [34], a comparison of heroin and cocaine injectors with
methamphetamine injectors and the identification of long-time users of metham-
phetamine in Denver [35], polydrug users and minority female users of metham-
phetamine in Sacramento [36], homosexual and bisexual male and young adult
and female heterosexual users in Seattle [14, 31, 37], and street youth and homo-
sexual and bisexual men in New York who visited clubs and used methampheta-
mine [18]. In California, ethnographers investigated the diffusion of metham-
phetamine use in tandem with drug use in clubs (for example, methylene-
dioxymethamphetamine (MDMA, commonly known as “Ecstasy”), gamma-
hydroxybutyric acid (GHB)) among homosexual and bisexual men in the San
Francisco Bay area and central California [38]. The wide range of drug users and
contexts of use necessitated flexibility in the approach used to access each sub-
population and to collect the data. However, there was also a need to produce
comparative information on relationships between patterns of use and the distri-
bution of health and social consequences. Therefore, the project initiated a num-
ber of processes that linked forms of data collection and analysis. These efforts
extended throughout the study and involved utilizing a shared protocol, having a
number of planning, site visit and presentation meetings and using the Internet.
Those activities generated shared frameworks for data collection and analysis. 

1. Project design and protocol

The projects shared a study design that drew on rapid assessment [38] and com-
munity identification procedures [39]. Those approaches utilized a complementa-
ry blend of methods for identifying poorly understood health and social problems.
The identification and recruitment of small samples of methamphetamine users
and the emergent and “hidden” nature of their drug use necessitated the use of
multiple data sources. Those sources included informal, open-ended and semi-
structured interviews and participant observations with users, exploratory inter-
views with methamphetamine specialists and problem indicator data (police
reports, emergency department mentions, drug treatment data and media
reports).

The interview protocol was designed by the authors to examine drug use pat-
terns and health risks. It was collaboratively expanded and adapted to the con-
texts of each project in order to identify connections between drug use and its
health and social consequences. It included questions on drug use behaviour (pat-
terns and frequencies of use), social aspects of drug use (characteristics of users,
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purposes of use (dance, sex, work)), forms of drug distribution (procurement and
the substances used) and HIV risk behaviour and other health and social
consequences of methamphetamine use.

2. Meetings

A number of meetings were held to promote the development of a shared frame-
work for data collection and analysis [40]. The authors initially met with staff at
the National Institute on Drug Abuse to identify issues of concern regarding
methamphetamine use and its public health consequences. The ethnographers
also discussed those issues and their approach to examining methamphetamine
use. Following that meeting, the ethnographers met among themselves to decide
on the project design and the topics to be examined. 

In the course of the project, project coordinators visited sites to observe their
research settings and gain a sense of the information being collected at each site.
During those visits, they also shared a series of issues that reflected the public
health concerns of the National Institute on Drug Abuse with regard to metham-
phetamine use. The on-site discussions, together with follow-up communication
by means of electronic mail (e-mail), produced a reporting format that guided the
ethnographers’ analyses and reports. 

Following data collection, there was a series of meetings in which the
researchers met among themselves and with staff of the National Institute on Drug
Abuse. The ethnographers first shared among themselves key findings and emerg-
ing conceptual issues and implications. In the discussion, the shared and distinct
drug-use patterns and health risks of the sites were identified. That meeting was
followed by presentations in which the ethnographers discussed their preliminary
findings with staff of the National Institute on Drug Abuse and then jointly par-
ticipated in a discussion on the insights and implications of their research.
Following those meetings, the ethnographers completed their analyses and
reports. 

All of the meetings and discussions led to an agreement on the issues to be
examined, analysed and presented in final reports. Regular communication played
an essential role in that process. It allowed the ethnographers to agree on their
approach to the research and to share perspectives and concepts that emerged in
their analyses. Regular communication using the Internet was a key factor in that
process.

3. Use of the Internet 

Regular communication using the Internet facilitated project development in a
number of ways. It provided a means of immediately sharing information (such as
references and initial findings), supported collaborative planning (regarding site
visits, schedules and deadlines) and facilitated the project’s conceptual develop-
ment through ongoing discussions of emerging issues, analytical categories and
substantive findings. Through monthly communication, the Internet served as a
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forum for discussing concepts and strategies of data collection and analysis. The
discussions included comments on the interview guide, the nature of user groups
and social aspects related to drug use [41].

Such communication generated a number of conceptual perspectives. Two
useful concepts were the multifunctional uses of methamphetamine and the
“scenes”, or configurations, of social contexts and groups of methamphetamine
users. The concept of multifunctional uses of methamphetamine was especially
useful given the wide range of forms, functions and effects of methamphetamine
use among user groups [17]. For example, methamphetamine use was found to
enhance recreational dancing, work performance, sexual encounters, social inter-
actions and everyday functioning. The various purposes and perceptions of
methamphetamine use were related to its initiation, continued use and variability
in its patterns of use. Those diverse associations were found to be related to par-
ticular health and social consequences. 

The notion of “scenes” of methamphetamine users acted as a unifying
methodological and analytical concept. Drawing on theories of cultural production
[42] and the expression of subcultural identities [43], the ethnographers identi-
fied “scenes” of drug users by the social characteristics of the users (age, gender,
sexual preference, occupation) and their social, occupational and expressive prac-
tices. The concept of scenes of methamphetamine use and users provided a frame-
work for identifying social categories of users and related contexts and practices
of methamphetamine use that were meaningful from “insider” social and analyti-
cal perspectives. Identification of these contexts and practices provided insight
into configurations of situations and norms that led to risky health and social
behaviours. 

Methods

1. Identifying and recruiting methamphetamine users 

The initial challenge for each site was to identify meaningful social categories of
users in order to identify patterns of methamphetamine use and the distribution
of health risks among representatives of those categories [44]. Methamphetamine
users do not make up a visible or readily identifiable population, and a random
sample cannot be drawn from an unknown universe of users. In order to develop
a baseline of relevant types of methamphetamine users, the projects utilized a
series of approaches that had been developed in applied ethnographic research
with undersampled and hard-to-reach subpopulations. In approaches that com-
bined targeted sampling [45] and community identification processes [18, 39],
project ethnographers consulted available research reports, the “internal” knowl-
edge of their outreach staff and community contacts knowledgeable about
methamphetamine use, including current users. They also observed the settings
that users frequented. Information from those sources enabled the ethnographers
to begin to identify distinctions in types of users in their communities. 
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Those efforts entailed convenience, snowball and modified targeted sampling
activities. For instance, a convenience sample of prior research contacts with
methamphetamine users led to initial interviews with such users. The initial inter-
views and other sources of information began to indicate distinct groups of
methamphetamine users and provided contacts for other interviews with users. As
information accumulated, the nature of categories and “scenes” of users were
increasingly delineated and revised in an evolving process. The attributes of users
and their patterns of behaviour were thus revealed in a process in which further
interviews confirmed categories or suggested other categories of users [44, 46].

Various approaches were used to access and recruit individuals from the vari-
ous “scenes” of methamphetamine users, such as members of club or street cul-
tures. For instance, some users could be recruited directly through a chain referral
process that stemmed from previously established contacts. Other categories of
users had to be recruited on a one-to-one basis more gradually from contacts devel-
oped at congregation sites or through other social intermediaries, such as bar-
tenders. To recruit individuals from other groups, it was necessary to rely on the
reputation and status of a staff member who had strong ties to often wary and hid-
den user groups. Initial locating and recruiting activities also involved the use of
various public media, such as advertisements in local newspapers and trade
newsletters that certain groups (for example, homosexual and bisexual men) were
known to read. Referrals from public health, social service and community-based
organizations and other professional agencies such as substance abuse treatment
programmes or HIV outreach and support programmes were also used to recruit
individuals.

The various forms of recruitment were necessary for identifying and accessing
important at-risk groups and networks of users. However, some user groups (such
as truck drivers, motorcyclists and upper middle-class users) were especially diffi-
cult to recruit in the time allotted because of sociocultural barriers. Again, the
development of rapport and trust among community contacts was critical to the
efforts to recruit and interview methamphetamine users at the sites.

2. Data collection

Ethnographic data collection began in February and March 1998 and continued
until the end of September 1998 at the initial sites and until the end of 1999 at
the additional sites. Over 200 interviews were conducted at the five sites with
active or recent users of methamphetamine who were over the age of 18. The inter-
views lasted between one and two hours and respondents were reimbursed for
their time. The exigencies of interviews during participant observation sessions
varied in their length and degree of formality, as did interviews with knowledge-
able community professional and lay contacts in the community. 

Ethnographic data collection occurred initially as part of the process of iden-
tifying and recruiting users. It evolved from interviews aimed at identifying cate-
gories of methamphetamine users and locales where such users congregated to
interviews focused more on particular aspects of methamphetamine use and users.
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In the same manner, exploratory participant observation in bars and clubs evolved
to become observation in particular clubs or on the street and, over time, in more
long-standing projects, in users’ homes. Just as sampling categories were scruti-
nized and revised throughout the study, questions on methamphetamine use were
supplemented and respondents’ answers were probed as issues arose throughout
the data collection process [47].

The multi-site protocol contained both closed and open-ended questions and
respondents were encouraged to speak at length about any subject that they
thought was relevant to their own use of methamphetamine, and to their percep-
tions of methamphetamine users in their community [48]. Socio-demographic
data and information on HIV risk behaviours were collected through closed-ended
questions, while statements containing information on current and past metham-
phetamine use and other drug use were elicited through semi-structured ques-
tions. Accounts of incidents of methamphetamine use or sexual episodes associ-
ated with methamphetamine use were gathered in an open-ended, conversational
format. Respondents were encouraged to elaborate on issues of interest to them
throughout the interview; that approach yielded information that was unexpected
and that indicated their perspectives on methamphetamine. Many of the inter-
views were audiotaped and transcribed. Listening to audiotaped interviews pro-
vided non-verbal information on voice tone, pauses in discussions and other com-
municative information not available in hard copies of transcripts. In addition to
the interviews, the ethnographers collected field notes that provided information
about where an interview or observation occurred, the physical appearance and
behavioural nuances of the respondents and other impressions and experiences of
the ethnographers in user settings. 

Given the sensitive nature of the information, research relationships and the
setting of the interviews influenced the type of information collected [49]. For
example, interviews that occurred informally during participant observation at
clubs or bars with users who had just been contacted could cover only a limited
range of topics. In collecting sensitive information, some ethnographers, at the
beginning of the interview, initiated open-ended discussions with respondents
about their life history and about methamphetamine users in their community;
towards the end of the interview, more specific personal questions (such as HIV
and drug risk behaviours) were covered. Where possible, some ethnographers
would utilize open-ended and conversational formats throughout the initial inter-
view and then interview respondents a second time on topics that had not been
covered or that had emerged during the first interview.

The above-mentioned approaches to data collection elicited responses on top-
ics that were less threatening, allowed rapport to develop during the interview
process and led to the collection of unexpected information as users shared their
views on methamphetamine use. The various formats and developmental
approaches to collecting information also allowed researchers to frame questions
and allowed the respondents to consider issues from varying perspectives, thus
providing the ethnographers with a means to cross-check sensitive or complex
information, such as HIV or drug risk behaviour. 
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Summary of findings

The ethnographic, multi-site approach of the study demonstrated that metham-
phetamine use had become entrenched and that methamphetamine was becoming
an increasingly popular drug among a number of categories of users in diverse
areas of the United States. Methamphetamine use was related to perceptions that
it enhanced sexual, social and occupational performance; thus, it was often inte-
grated into the social fabric and identities of users’ lives. The use of methamphet-
amine was found to be less stigmatized and often cheaper than the use of other
drugs. Methamphetamine was readily available, it was usually obtained through
private distribution channels rather than on illicit drug markets on the street.
Those features made methamphetamine a less visible drug in public contexts and
made it more difficult for institutional sources of information and law enforcement
to reach methamphetamine users.

There was considerable variation in user groups, user settings and patterns of
use. The configurations of drug use characteristics and social contexts under-
pinned users’ involvement in behaviours that posed various health and social
risks. The preliminary findings of the study are presented below.

1. Variation in patterns of use and user groups 

The user groups and associated patterns of use varied according to age, gender,
sexual preference, ethnicity, occupation and residence. The sampling techniques
used did not produce a representative sample of the user population, but did
reflect much of the diversity in user groups and patterns of use. For example,
although two thirds of the users studied were male, in some sites (such as Atlanta
and Denver), rates of female users rivalled those of male users. Furthermore, the
study showed that growing numbers of youth were becoming involved in metham-
phetamine use: one quarter of the study population was below the age of 24, most
of them having used the drug for less than five years. Youth and young adult users
displayed patterns characterized by both a rapid progression to daily use and more
recreational, intermittent use, depending on the social context of use. That trend
is particularly serious because many long-term users become involved in metham-
phetamine use in their youth, suggesting that initiation to methamphetamine use
during youth may lead to lifetime use of the drug. 

Methamphetamine was predominantly used by Whites (67 per cent), although
there was an increase in methamphetamine use among Blacks and Hispanics.
Those trends appear to reflect, in part, a shifting in the traffickers and distributors
of methamphetamine, from largely White motorcycle gangs to local producers and
small-scale distributors, and the involvement of Mexican criminal organizations
and gangs in trafficking and distributing the drug. 

There was also much variety in the user subgroups. For example, homosexu-
al and heterosexual men at some sites (such as New York [18]) were generally
young, educated and employed and rarely injected methamphetamine, while at
other sites (such as Seattle [28]), they were older and unemployed and usually
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injected methamphetamine and used it in sexual encounters; or, if the users were
HIV-positive, they would use methamphetamine to help them in their daily func-
tioning. Thus, some users were involved in chronic and highly addictive patterns
of use, while others preferred intermittent and seemingly more controlled drug
use.

The study showed that the aetiology and patterns of methamphetamine use
are not equivalent in all categories of users or determined simply by the biochem-
ical properties of the drug. Because of the impact of social contexts, biography and
meaning in the use of the drug, especially among new and intermittent users [17],
it is important that further research be carried out to examine specific categories
of methamphetamine users in particular settings and related to particular prac-
tices of drug use. Such knowledge is critical to understanding variations in risk
behaviour and to designing relevant and effective intervention programmes.

2. Health and social consequences of methamphetamine use

The multi-site study indicated that methamphetamine use presents serious public
health concerns, including increased risk of: the transmission of HIV, hepatitis B
and hepatitis C; reproductive problems for women; psychiatric comorbidity; and
violence. It also has a number of consequences for the social and educational
development of youth and the occupational and social functioning of chronic
users. Furthermore, a number of subpopulations, such as heterosexual youth and
young and HIV-positive homosexual and bisexual men, are especially vulnerable
to initiating use of the drug. Health risks associated with the use of methamphet-
amine include the following:

(a) Intravenous use of methamphetamine is widespread and increasing in
various social categories of users and areas in the United States. The multi-site
study indicated that methamphetamine users engage in direct and indirect shar-
ing of drug paraphernalia, and that the rate of syringe-sharing is often higher
among methamphetamine injectors than among heroin injectors. Observations in
the studies showed that methamphetamine injectors may inject the drug over long
periods of time and in groups in which there is often inadvertent sharing of used
syringes. Many users also have incomplete or inaccurate knowledge of modes of
HIV transmission and lack strategies for risk reduction;

(b) For almost all categories of drug users, homosexual and bisexual males,
heterosexual males and females and youths, methamphetamine is associated with
unsafe sexual behaviour in the form of unprotected sex, sex with multiple part-
ners and with strangers, commercial sex and experimental and prolonged sexual
encounters. Those practices were distributed across the sites but also varied by
social group. For example, methamphetamine use within sexual encounters was
more common among homosexual and bisexual males than among females.
Nonetheless, the frequency of sexual encounters and involvement with multiple
partners was shown to be higher among methamphetamine injectors than among
heroin injectors, and users of most other drugs. Moreover, alcohol use was com-
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bined with drug use in sexual liaisons more frequently among methamphetamine
users than among users of other drugs; that further heightened involvement in
risky behaviour and the potential for transmitting and contracting blood-borne
infections; 

(c) The social groups that use methamphetamine are involved in contexts in
which various subpopulations interact with one another during drug and sexual
behaviours. Those subpopulations and mixing patterns vary by mode of adminis-
tration—injection drug users using drugs with non-injection drug users; they also
vary in drug-use interactions among younger and older cohorts of users, rural and
urban users, homosexual and bisexual subpopulations and heterosexual subpop-
ulations, and HIV-positive and HIV-negative individuals. Those social, drug and
sexual mixing patterns, combined with frequent changes of sexual and drug part-
ners, together with the synergistic effects of injection drug use and unsafe sex,
were shown to be facilitated by the use of methamphetamine. The interaction of
those behaviours and relationships placed those groups at higher risk of contract-
ing blood-borne infections, regardless of the subpopulations and area involved;

(d) There appears to be an association between methamphetamine abuse
and mental health problems. Methamphetamine users have reported using the
drug to relieve depression, anxiety and personality disorders. They also use it to
relieve symptoms of acquired immunodeficiency syndrome (AIDS).
Methamphetamine use is considered to exacerbate predispositions to emotional
and cognitive problems. That is a complex area that deserves rigorous, clinical and
epidemiological assessment. However, sleep deprivation from continued metham-
phetamine use and the depressing effects of the process of withdrawal, or “coming
down”, from such use put a strain on the emotional and cognitive states of most
users. Moreover, many chronic, long-term and high-volume methamphetamine
users were found to be unemployed and to lack intimate relationships, indicating
that, over time, the drug has deteriorating effects on the users’ psychosocial adjust-
ment and that the use of methamphetamine, like the use of other drugs, may lead
to increased social isolation; 

(e) Methamphetamine use has been associated with domestic violence
between couples and within families and with organizational forms of violence
related to its distribution. At some of the sites, there were reports in the media
associating murders and violent subgroups (such as White supremacists) with
methamphetamine use. However, studies focusing on the relationship between
violence and methamphetamine have yet to be conducted. Nevertheless, as
Mexican criminal organizations and gangs have expanded their involvement in
methamphetamine trafficking and distribution, the level of violence associated
with its distribution has increased; 

(f) Female methamphetamine users are becoming increasingly common; in a
number of areas, the proportion of female users is comparable to that of male
users. Initial findings at two of the sites indicated that female users tend to suffer
from reproductive problems, such as disturbed menstruation cycles and mis-
carriages, and experience problems in parenting. They were also found to be the
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victims of domestic violence and to have proportionally more blood-borne infec-
tions. Those who become pregnant risk transmitting infections such as HIV to
their children.

The above-mentioned health and social risks are closely related to particular
forms and frequencies of methamphetamine use (such as chronic, high-volume
and injection drug use) and the social contexts in which the drug is used and 
risk behaviours occur. Those factors are critical in planning and evaluating inter-
ventions for methamphetamine users.

3. Surveillance

The prevalence of methamphetamine is not adequately reported or monitored by
local and national drug surveillance systems. Variations in the scale of manu-
facture of methamphetamine, its distribution through private channels and
friendship networks and its association with social activities make it less publicly
visible than other drugs. Since indicator surveillance systems operate in public
spaces, innovative approaches are needed to track changes in the use of metham-
phetamine. In the multi-site study, it was possible to access various user sub-
populations, to collect data through the use of qualitative methods and to use
those sources to gain access to established community contacts. Mixed methods
of qualitative contextual and quantitative monitoring in particular communities
and with groups with whom researchers have ongoing relationships are necessary
to be able to track the hidden and changing subpopulations of users and shifting
trends in methamphetamine use. Since methamphetamine is not a typical “street”
drug, new approaches are needed to gain access to users by expanding on estab-
lished forms of street outreach and harm-reduction activities [50]. 

Conclusion 

The multi-site study has used a strategy for linking intensive, qualitative studies,
while allowing for the flexibility needed to access diverse user groups and collect
meaningful social and public health information within particular settings. As the
study suggests, the use of an ethno-epidemiological approach is well suited to
identifying and monitoring emerging drug trends. The findings of the study also
show that approach to be capable of providing crucial information for designing
public health interventions for subpopulations within local and wider social and
geographical settings.
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ABSTRACT
There is mounting evidence that the spread of the human immunodeficiency

virus (HIV) is associated with heroin trafficking routes. The relationship between the
two is best illustrated by the routes leading from the two primary regions for the illic-
it opium poppy cultivation and heroin manufacture: the Golden Triangle of South-
East Asia and the Golden Crescent of Central Asia. The producers in the Golden
Triangle are the Lao People’s Democratic Republic and Myanmar, and those in the
Golden Crescent are Afghanistan and Pakistan. Together, those States accounted
for perhaps 80-90 per cent of the world heroin supplies in 2002. HIV outbreaks
resulting from unsafe injection practices among injecting drug users (IDU) in traf-
ficking zones have been documented in Myanmar itself, in Belarus, China, India,
Indonesia, the Islamic Republic of Iran, Malaysia, Pakistan, the Russian Federation,
Tajikistan, Thailand, Ukraine, Uzbekistan, Viet Nam and in several States in Eastern
Europe. Heroin trafficking in those States has led to serial epidemics: first of heroin
use, then of injection, then of blood-borne pathogens, including hepatitis C and HIV.
Ethnic and trade relationships in heroin trafficking zones appear to facilitate such
epidemics, as does drug testing by petty traders in market nodes. Policy responses,
or the lack thereof, have increased the vulnerability of users and their communities,
as have the limited drug treatment options available in those zones. While “supply-
side” approaches, including interdiction and policing, are likely to continue, those
HIV epidemics will require improved drug treatment, access to HIV prevention serv-
ices, including harm reduction, and new approaches to the prevention of HIV in areas
where heroin trafficking occurs.

Keywords: heroin; trafficking; HIV infection; IDUs; Afghanistan; Burma; Lao
People’s Democratic Republic.

Introduction

There is growing evidence that the epidemic spread of human immunodeficiency
virus (HIV) infection occurs in tight and complex relationship to heroin-trafficking
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routes [1-3]. The relationship is most clearly illustrated by the routes leading from
the two primary regions for illicit opium poppy cultivation and heroin manufac-
ture: the Golden Triangle of South-East Asia and the Golden Crescent of Central
Asia. The mechanisms that lead to those HIV outbreaks are just beginning to be
understood, as are the special vulnerabilities of communities in trafficking zones.
The principal heroin producers in the Golden Triangle are the Lao People’s
Democratic Republic and Myanmar and those in the Golden Crescent are
Afghanistan and Pakistan. Together, those States accounted for perhaps 80-90 per
cent of the world heroin supplies in 2002 [4]. While those four countries generate
most of the world’s heroin, the HIV epidemics resulting from unsafe heroin injec-
tion practices have largely been seen in the neighbouring countries or in countries
of destination further afield. The spread of HIV is well documented in countries in
and around the Golden Triangle, such as in Myanmar itself, in China, India,
Malaysia, Thailand, Viet Nam and, more recently, in Indonesia [5-10]. For coun-
tries in and around the Golden Crescent, the data are only now emerging and the
HIV epidemics are much newer: the epidemic spread of HIV, hepatitis C or both
appears to be under way in Belarus, India, the Islamic Republic of Iran, Pakistan,
the Russian Federation, Tajikistan, Ukraine, Uzbekistan and several States in
Eastern Europe [7 and 11-15]. In virtually all the studies that have investigated
HIV and hepatitis C virus infection among injecting drug users (IDU) in those
regions, hepatitis C virus has been shown to be far commoner. The prevalence of
hepatitis C virus among IDU generally reaches 90 per cent or higher, which is a
function of the very high transmissibility of this agent through parenteral expo-
sure. However, it is the subtyping of HIV that has proven more useful, thus far, as
an investigative tool to understand trafficking. 

The third important area for illicit poppy cultivation is the New World, in
Colombia, Mexico and Peru. While significant for the markets of North and South
America, it will not be discussed in the present article as it is less well understood
in terms of interactions between trafficking and HIV spread in the production
zones.

Licit poppy cultivation for pharmaceutical opiate derivatives such as
morphine, codeine and demerol is centred in Tasmania, Australia, which accounts
for about 50 per cent of licit world production, and in India and Turkey and has
not been associated with heroin manufacture or trafficking, or with the spread of
blood-borne infections. Opiate derivatives remain an important class of analgesics
and are widely and generally safely used, with minimal public health effects. It is
the illicit nature of criminal production and distribution and the rapid uptake of
heroin use, injection and the unsafe use of equipment by young people in vul-
nerable communities along the trafficking routes and in destination markets fur-
ther afield that has led to the fearful symmetry of heroin trafficking and the spread
of HIV.

The present article seeks to clarify the degree to which the existing data
demonstrate the relationship between heroin trafficking and HIV and to establish
how much is known about the mechanisms that spread HIV. It also seeks to
describe the tools for understanding and responding to that relationship that are
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available to researchers, policy makers, clinicians and others. Finally, the article
attempts to explain why societies from Ukraine to Viet Nam have been so vulner-
able to the interactions between heroin trafficking and the spread of HIV and to
examine what can be done to reduce the harm resulting from them.

Injection drug use and the spread of HIV

In 2000, an international research team published the findings of its investiga-
tions of the causes of HIV infections along the four heroin trafficking routes lead-
ing from the Lao People’s Democratic Republic and Myanmar to China, India,
Thailand and Viet Nam [2, 16]. The findings had been obtained through the use
of molecular epidemiology, Land Remote Sensing Satellite (Landsat) technology,
qualitative research methods and epidemiologic review. By using deoxyribonucleic
acid (DNA) fingerprinting technology, the team was able to show that HIV viruses
from the blood of infected IDU could help trace heroin routes. Heroin users and
petty traders helped the research team to understand how heroin use spreads in
communities and pinpointed the key roads, villages, towns and cities through
which heroin from the Golden Triangle was moving, leaving the legacies of addic-
tion and acquired immunodeficiency syndrome (AIDS). Since the publication of
those findings, several other groups have independently investigated those zones,
confirming the general hypotheses made by the team and documenting the further
spread of infections and their impact on communities in China, Myanmar and Viet
Nam [3, 6, 17]. The fearful symmetry of heroin trafficking and the spread of HIV
can perhaps best be illustrated by the HIV epidemic in Yunnan Province of China,
which is east of Myanmar and the first destination for overland exports of heroin
from Myanmar to the rest of China. The farthest province from China’s booming
coastal cities, Yunnan has the highest HIV infection rate in China [9]. The out-
break began in ethnic minority communities in three mountain districts along the
China-Myanmar border in the early 1990s, notably among the Kachin and Wa eth-
nic groups [18]. As heroin spread among the young people of Yunnan and a rapid
transition to injecting took place, there was a predictable rise in HIV infection.
Equally predictable was the subsequent spread of infection to the non-IDU sexu-
al partners, wives and children of the largely young adult male IDU population.
Yunnan now has the most mature HIV epidemic in China. Intense security and
interdiction activities (supported partly by the United States of America) have
failed to control the heroin trade. But it could be argued that at the current stage
of the spread of the HIV epidemic in Yunnan, the virus has moved well beyond the
IDU population. A similar situation obtains in Manipur State, north-east India, on
the western border of Myanmar: the early outbreak of HIV infection among IDU
there has led to a disseminated HIV epidemic and the highest HIV prevalence by
province in India [19]. The present article will attempt to establish whether or not
such situations are typical.

Observation of the rate of HIV and AIDS infections in Belarus, China,
Kazakhstan, the Russian Federation, Tajikistan and Ukraine or further east in
Indonesia, the Islamic Republic of Iran, Malaysia and Viet Nam reveals an
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epidemiologic picture of HIV in 2002 that is striking. What these diverse States
have in common is that in each, the majority of reported HIV infections and AIDS
cases in 2001 were attributed not to sexual transmission, which is the predomi-
nant mode in Africa, but to parenteral infection, exposure through needle-sharing
behaviours among IDU [10]. While the numbers of IDU in any one of those States
may not be large on a population basis, those States represent enormous young
populations, many of which have rapidly rising substance abuse rates. One exam-
ple is Viet Nam, a country with a population of over 78 million, where IDU
accounted for 88 per cent of all reported HIV infections in 2000 and where heroin
trafficking from the growth zones of the Lao People’s Democratic Republic has led
to a dramatic increase in use among young people [3].

In other regions and countries, the majority of HIV infections is not among
IDU, but IDU spread has played an important role in HIV epidemics. HIV infec-
tions among IDU were reported to the World Health Organization by 52 countries
in 1992; the number of reporting countries grew to 114 by the year 2000, under-
scoring the global nature of IDU risk and spread [20]. IDU-related outbreaks have
also played a key role in the dynamics of the spread of HIV, notably in introducing
HIV into populations, as shown by the early epidemiology of HIV in Thailand and
Viet Nam, where IDU were the first group in which HIV outbreaks occurred [3,
21]. Such outbreaks have also played an important role in the dissemination and
dispersion of novel HIV-1 subtypes. One example is the recent explosive spread of
the HIV-1 subtype A virus in the Russian Federation and Ukraine and the outbreak
of a B/C recombinant HIV strain that has been documented among IDU in
southern and western China [1, 22]. 

HIV infection rates in South and South-East Asia

IDU played a crucial role in the spread of HIV in South and South-East Asia in
every country with a significant HIV epidemic except, perhaps, Cambodia [2].
States experiencing epidemics that were initially IDU-related or are predominant-
ly IDU-related include China, India, Malaysia, Myanmar, Thailand and Viet Nam
[2]. IDU were the first group in which the epidemic spread of HIV was detected in
China, Indonesia, Malaysia, and Myanmar [10] and in all those outbreaks
trafficking in heroin from the Lao People’s Democratic Republic or Myanmar, or
both, was involved [2].

The HIV epidemic in Thailand is among the best documented in Asia. The epi-
demic spread of HIV in that country was first detected among IDU in Bangkok in
1988 [21]. It was an explosive outbreak with clear links to incarcerated IDU and
occurred initially among low-income, ethnic Thai, male urban residents. However,
HIV spread rapidly among Thai IDU nationwide and within a year HIV rates of 20-
40 per cent were the norm. The IDU-related HIV epidemic was followed by a het-
erosexual outbreak of HIV that was larger and involved many more people.
However, while the rate of infection of heterosexuals and other groups at risk
declined after the period 1995-1996, that of IDU did not [23].
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Similarly, in Malaysia and Viet Nam, IDU were the first group in which the
epidemic spread of HIV was detected. However, unlike in Thailand, IDU have
remained the predominant risk group affected by HIV in Malaysia and Viet Nam,
accounting for roughly 60-70 per cent of cumulative infections in those two coun-
tries by 2000 [20]. The heroin in Malaysia appears to be transported by sea along
that country’s long coast on the Andaman Sea [4]. The Lao People’s Democratic
Republic was identified as the likely source of this heroin and molecular-typing
data confirm that HIV infections have spread north from this zone in Viet Nam
into the neighbouring Guangxi Province of China [5]. China’s emerging epidemic
remains overwhelmingly due to needle-sharing among IDU and the three most
HIV-affected provinces of China (in order of prevalence, Yunnan, Xinjiang and
Guangxi) have all experienced IDU-related outbreaks along the major heroin
routes [1, 9]. 

Myanmar is a somewhat different case. It is the region’s major producer and
a major consumer of heroin [8]. Trafficking within Myanmar from the heroin
manufacturing areas in the Shan and Wa hills in the far north-east of Myanmar
has led to a national outbreak of HIV. The United Nations International Drug
Control Programme (UNDCP) and the Ministry of Health of Myanmar identified
drug use rates among township adults of 2-25 per cent in 1995, one of the high-
est rates worldwide [24]. IDU were the first group in which HIV was identified, in
1989, and remain at extraordinary risk, with HIV prevalence rates of 60 to 95 per
cent nationwide [25]. It is unclear how heroin is moved within Myanmar, but it is
known that a major city in the trade is Mandalay, the largest city in northern
Myanmar. Petty traders from Manipur State in India travel inland across
Myanmar from India to buy high-grade No. 4 heroin in Mandalay and trucks
carrying heroin to India leave from Mandalay as well [2]. HIV rates among IDU in
Mandalay have been consistently in the 60-80 per cent range since at least 1995.
Mandalay is in a region that is too hot and at too low an altitude for poppy
cultivation.

The outbreaks of HIV infection among IDU in South-East Asia have several
features in common. First, they have been explosive: HIV prevalence among
Bangkok IDU went from 2 to 40 per cent in six months in 1989. Second, they have
been transnational: both China and India have had their highest prevalence zones
along their borders with Myanmar (Yunnan Province and Manipur State, respec-
tively). Third, they have led to further spread among non-injecting populations,
initially the sexual partners of IDU, as has been documented in China, India and
Thailand. Fourth, they have proven difficult to control owing to government poli-
cies on injection drug use, the status of drug treatment in the affected States and
the limited HIV prevention measures targeting IDU.

The Golden Crescent: HIV infection rates and Central Asian heroin

Much less is known about heroin and HIV epidemics in the Golden Crescent than
is known about those in South and South-East Asia. For most States affected by
heroin from Afghanistan and Pakistan, HIV spread is a more recent event and
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many have little data or research capacity. However, the little that is known
suggests another region of fearful symmetry. 

Several tools can be used to measure poppy production, but arguably the most
accurate is Landsat satellite technology, which measures crop densities [4]. United
States intelligence agencies have used Landsat to assess poppy cultivation, esti-
mate opium base harvests and calculate heroin yields (10 kilograms of opium base
gives roughly 1 kilogram of refined heroin). In 1996, after the establishment of
Taliban rule, the estimated yield in Afghanistan was 200 tons [4]. By 1999,
Afghanistan was manufacturing 450 tons of heroin per year and had become the
world’s largest single manufacturer in a multibillion-dollar industry. Poppy grow-
ing appeared to cease in 2000 after the leader at that time, Mullah Muhammed
Omar, delivered an edict on the subject, but stockpiled heroin reserves held by pro-
ducers and traffickers apparently ensured that the supply was maintained despite
the ban on poppy cultivation. In 2002, the new Administration and its allies
acknowledged that a reduction in poppy cultivation could only be achieved
through a long-term process of agricultural reform and development and the
extension of government control across the vast rural areas of the country. For the
short to medium term at least, Afghanistan will remain a significant producer. The
second largest grower in the region, Pakistan, produces about 20 tons of heroin a
year, roughly equal to the production of the Lao People’s Democratic Republic and
mostly in the remote tribal zones along the Afghan border in the North-West
Frontier Province [4]. Those areas are only marginally under federal control, very
underdeveloped and likely to remain dependent on poppy cultivation for some
years.

The HIV-related repercussions of heroin exports from Afghanistan and
Pakistan are only now beginning to be understood, as nascent HIV epidemics take
hold in a region for which data have been sparse, but that was thought to have
been relatively spared from HIV. The Islamic Republic of Iran and Pakistan appear
to be two of the major overland routes for the trafficking in heroin from
Afghanistan [7]. While HIV prevalence is low in both States, Pakistan had an esti-
mated 3 million heroin addicts in 2000 and has suffered great social harm as a con-
sequence [11]. The Islamic Republic of Iran led the world in 1999 in narcotics
seizures by volume [4]. The country also has an enormous epidemic of heroin use
among its young people [7]. The Iranian Government is deeply concerned about
this and it was a primary source of tension and border conflict while the Taliban
regime was in control in Afghanistan. A nascent epidemic of HIV among Iranian
IDU appears to have begun in the period 2000-2001, with recent reports of very
high rates of HIV infection among incarcerated IDU in Tehran (up to 67 per cent
in one facility) [7].

The countries most affected by HIV are the Russian Federation and the two
former Soviet republics of Belarus and Ukraine [12, 14]. In its Report on the Global
HIV/AIDS Pandemic, 2000, the Joint United Nations Programme on HIV/AIDS
(UNAIDS) identified those three States as having the fastest-growing HIV
epidemics in the world [26]. More than 75 per cent of all infections in the Russian
Federation and its neighbours in 2000 were owing to injecting drug use 
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[12, 13, 27]. The far east of the Russian Federation has been particularly affect-
ed. The Irkutsk region of Siberia, around Lake Baikal, has the highest rate of HIV
infection in the Russian Federation after Moscow and, again, more than 80 per
cent of the HIV infections reported in Irkutsk have been among IDU [28].
Kazakhstan, too, has seen a recent outbreak of drug use and HIV infection,
although it is unclear whether the source of the trafficking route is China to the
east or Afghanistan to the south. 

Poppy cultivation and politics

While the HIV epidemic is a new challenge to the Russian Federation, the traf-
ficking connections of the Golden Crescent are not new, having existed during the
long Afghanistan war with the former Union of Soviet Socialist Republics (USSR),
when poppy cultivation by the Mujahidin was tolerated by the West because the
anti-Soviet forces had no other exports comparable to heroin in terms of value and
ease of transport [29]. The consequent high rates of heroin use and addiction
among Soviet forces engaged in the Afghan conflict were a predictable outcome
and helped undermine support for the war among those troops, their families and
Soviet citizens. 

The poppy farmers of Afghanistan are largely subsistence farmers who sell
opium as a cash crop to supplement minimal incomes. As in the Golden Triangle
region, the real profits of heroin come not from farming, but from trafficking and
it is among the trafficking networks that real revenues accrue [29]. But part of the
legacy of war is the local expertise in poppy cultivation and the production and
sale of narcotics. The Afghan war, which the Soviets lost, appears to have brought
heroin first to the dispirited troops and then to Moscow. Trafficking links may
therefore be a legacy of the long struggle of the people of Afghanistan, although
that remains speculation. 

Another heroin-related epidemic is currently being experienced by China. The
Xinjiang Uighur Autonomous Region is the only Muslim majority region of China.
Xinjiang shares borders with Afghanistan, Kazakhstan and the Russian
Federation (Siberia) and is linked to the rest of China by the Silk Road. It also has
China’s second highest rate of HIV infection by province, after Yunnan in the far
south [20]. More than 78 per cent of the HIV infections in Xinjiang are owing to
injection drug use involving heroin. Tragically, more than 90 per cent of IDU in
the two largest cities in Xinjiang are ethnic Uighurs, which means that the HIV
infections in this large province are largely among young Muslims [9]. 

Belarus, China, the Islamic Republic of Iran, Kazakhstan, Pakistan, the
Russian Federation and Ukraine are all experiencing outbreaks of heroin use
among their young people and all now appear to have HIV epidemics related to
that use. Heroin exports from the Golden Crescent are at the root of these com-
plex new problems. These are regional challenges, but they point to a global prob-
lem that ties the Golden Crescent to the Golden Triangle: illicit heroin revenues.
In 2000, Afghanistan was the world’s poorest State, on paper, and Myanmar was
designated a “least developed country” by the United Nations. Afghanistan was
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almost entirely dependent on donor aid in 2002 and had essentially no foreign
reserves, a bankrupt treasury and limited licit exports. The economics of the drug
trafficking networks based in the Golden Crescent are not known, but it is known
that taxes on poppy farmers and protection money from drug traffickers were
among the main sources of revenue for both the Taliban and the Northern Alliance
before the interim Government led by Hamid Karzai came to power. In both
Afghanistan and Myanmar, heroin has enabled the purchase of weapons on the
black market and funded militias, insurgencies and crime [4]. Afghanistan has the
potential to grow other crops, including grain and orchard fruits, but those would
require irrigation systems and access to markets, which remains a huge challenge
for much of the country. In Myanmar, the poppy-growing regions have been at war
with the central Government virtually since the departure of the British after the
Second World War [30]. In order to achieve a reduction in the opium supply from
those regions, viable alternative economies for the rural poor will need to be estab-
lished, which will take time, and sustained donor investment, and the nurturing of
stable, functioning civil societies will be necessary. If Afghanistan were once more
to descend into civil strife and warlordism, it is likely that heroin production would
revive. Indeed, as in Myanmar, it is in the interests of the narcotics cartels and the
corrupt leaders that they have supported that civil society should fail; a chilling
reality, given the wealth and power that heroin revenues have already generated.

Mechanisms on the ground

Before discussing policy responses to the interactions of heroin and HIV, it would
be useful to consider some mechanisms of those interactions which bear on the
spread of HIV and how best to curtail it. One obvious feature shared by all of the
primary trafficking zones out of the Triangle and the Crescent is geographic: over-
land heroin is moved almost exclusively across remote border regions, generally
mountain and forest zones adjacent to the hills where poppy will grow. The illegal
and clandestine nature of this industry demands such remote areas. Indeed, as a
former director of UNDCP has pointed out, there are very few regions remote and
lawless enough to support a major heroin industry. It is surely no coincidence that
it is Myanmar, secretive, closed and ruled by junta; the isolated Lao People’s
Democratic Republic under its Communist Party; Afghanistan with its decades of
strife; and the tribal zones of Pakistan that became the world’s leaders in heroin
production: these are almost the only places in the world closed enough to sustain
the heroin industry. 

A second shared feature is ethnicity. Those areas generally have in common
populations who are ethnic minorities or tribal groups, or both [30]. In South-East
Asia they are virtually all hill-dwellers, whereas the majority populations of the Lao
People’s Democratic Republic, Myanmar, Thailand and Viet Nam are lowlanders
and rice cultivators [30]. One especially important factor is that those groups tend
to straddle national borders. So in Yunnan Province of China, both sides of the
China-Myanmar border lands are farmed by ethnic Kachin and Wa, and family,
language, and trade links long pre-date heroin trafficking. Another example is the
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ethnic Manipuris of Manipur State in India, who are Tibeto-Burmans like the
majority population of Myanmar, not ethnic Indians, and can move easily into
Myanmar to access the heroin markets in Mandalay [31]. 

For HIV to spread along trafficking routes, local people have to use the drugs.
Qualitative work in China, India, Myanmar and Viet Nam has suggested a direct
mechanism for the “exchange” of HIV-1 subtypes (known as clades or strains).
This mechanism relies on the fact that many petty traders in the region are also
users, who support their own habits by purchasing and selling small amounts of
heroin. In at least four States, it is known that those petty traders typically self-
test heroin purity by injecting themselves. Since travelling across those zones with
injecting equipment is an obvious sign of intent to use drugs, they rarely have
their own equipment. On the border between China and Viet Nam, for example,
traders typically cross the mountains from China, stay the night with their con-
tacts in Viet Nam and share drugs and equipment before making purchases. The
very low genetic diversity of strains in this region suggests rapid spread of only one
viral subtype, a molecular feature favoured by this kind of direct spread. Major
traffickers moving heroin in consignments weighing hundreds of kilograms or
more have very different ways to move their product, including trucking, sea and
air routes. But it is likely that the spread of HIV in overland regions occurs on a
more local person-to-person basis. A recent report from Yunnan Province found
that 75.9 per cent of a large series of IDU in south-eastern Yunnan were of Han
Chinese ethnicity which led the authors to conclude that the epidemic in Yunnan
was no longer confined to non-Han ethnic minorities [32].

A fourth mechanism is also likely to be important, though somewhat variable.
Along at least some of the major trafficking routes, services for truckers have
developed, which, in addition to fuel, food and lodging, often include sex servic-
es. In South-East Asia, those sex services generally consist of roadside brothels,
karaoke parlours, bars and so forth. In Central Asia they may be less apparent, but
still available, or may have young male sex workers, as in the trucking industry in
Pakistan. Those border zone sex service venues can overlap with drug trafficking
and provide another mechanism by which HIV could spread where heroin and
other contraband are moved. On the borders between China and Myanmar and
between Myanmar and Thailand, women and girls are trafficked on the same
routes, and indeed by some of the same trafficking networks, as heroin [33].

The interaction of heroin trafficking and sex industry-related HIV risks can also
be found in the special economic zone of Pingxiang on the highway and train cross-
ing from Viet Nam to China [1]. Pingxiang was one of the first Chinese cities to expe-
rience a rapid HIV epidemic among IDU and molecular work has confirmed the cross-
border nature of this epidemic [5]. But Pingxiang also has a booming sex trade on
the Chinese side of the zone. As many as 19 separate brothels in a four-street radius
in the trucking zone in Pingxiang were counted in 2000, each with 10-30 women and
girls working in it. HIV rates had remained low among those women until 2001,
though there now appears to be increasing prevalence [34]. In settings like
Pingxiang, sex workers and their clients in border and trafficking zones may be key
“bridge” populations from IDU to wider networks of people at sexual risk.
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Policy responses

IDU outbreaks associated with heroin trafficking have proven difficult to prevent
or control. In the major production zones and in the wider affected regions, treat-
ment and prevention programmes for drug use were limited before the spread of
HIV [35]. That remains largely the case: across the whole of Asia the only place
where evidence-based heroin treatment and methadone maintenance therapy are
available on demand to drug users is the Hong Kong Special Administrative
Region of China. This is tragic, given that there is a large and growing international
evidence base for success in prevention of HIV infection and other blood-borne
diseases among IDU [36]. While the majority of published reports have been from
the developed world, principally Australia, North America and Western Europe,
there have been several reports of pilot projects and successful programmes in
Asia, including reports from India, Nepal, Thailand and Viet Nam. Much of that
work has focused on harm reduction and needle and syringe exchange pro-
grammes, the basic tools of most reported interventions. In 1998, the Journal of
Substance Use and Misuse published its “Bibliography on Syringe-Exchange
References”, which included several hundred published reports on those interven-
tions and the debates that they generated [37].

Successful needle exchange programmes have been conducted in Australia,
the Netherlands and the United Kingdom of Great Britain and Northern Ireland.
In the largest analysis published, the incidence of HIV increased by about 6 per
cent per year in 52 cities without needle exchange programmes and decreased by
5.8 per cent per year in 29 cities with needle exchange programmes [38]. The New
York City needle exchange programmes have been studied in prospective cohorts:
lower rates of incident HIV infection were documented among IDU using needle
exchange programmes (1.4-1.6 per cent per year) than among those who did not
attend needle exchange programmes (5.3 per cent per year, 95 per cent confidence
interval: 2.4 to 11.5) [39]. Long-term methadone maintenance therapy has been
shown to reduce HIV risk behaviours, in particular needle use, and there is strong
evidence that methadone maintenance therapy prevents HIV infection among
IDU.

Where harm reduction and methadone maintenance therapy are available, as
they were to many IDU in the United States HIV Network for Prevention vaccine
preparedness studies, sero-incidence can be low [40]. In that study, HIV incidence
among homosexual and bisexual men between 1995 and 1997 was measured at
1.55 per 100 person years, while among male IDU the rate was 0.38 per 100 per-
son years. 

The Thai Working Group on HIV/AIDS Projections has recently published
projected scenarios for the Thai epidemic [41]. They found that a decline in nee-
dle-sharing from 20 to 10 per cent among Thai IDU would avert 21,774 new infec-
tions by 2006 and 81,761 infections by 2020. That would constitute the single
largest number of infections averted for any one intervention strategy. By 2006,
roughly 3,800 of the expected 22,000 infections nationwide would be averted by
that intervention alone. Viet Nam has reported on the feasibility of needle
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exchange programmes and on pilot needle exchange programmes in the cities of
Hanoi and Ho Chi Minh [42]. While they did not measure impact, they were able
to conclude that needle exchange programmes were feasible, but that they
required acceptance by the community and by the police to be sustained. Needle
exchange programmes have also been implemented in India, notably in New Delhi
and Manipur State, where high rates of IDU behaviour are common.

Taken together, those studies all support the contention that harm reduction
and needle exchange programmes are effective prevention tools, and that they
might have an effect on heroin-related epidemics in trafficking zones. Yet those
approaches have been little used in the fight against HIV/AIDS.

It is difficult to imagine a public health tool with reasonable evidence of effi-
cacy that has generated as much debate as have prevention programmes for IDU.
A review of the literature suggests three principal problems with the implementa-
tion of harm reduction approaches and needle exchange programmes [43, 44].
First, they have repeatedly been seen as condoning or facilitating injecting drug
use, making them politically unpopular outside the prevention community.
Second, they have faced legal, security and policy challenges, since they require
“safe” domains of interaction with active IDU. A third challenge, where needle
exchange programmes have been implemented, is the coverage rates of needle
exchange programmes for IDU populations. One exception to the lack of pro-
grammes in affected areas has been the rapid implementation of needle exchange
programmes in the Russian Federation and the Commonwealth of Independent
States, established in partnership with the Open Society Institute of the George
Soros Foundation, Médecins Sans Frontières, the ministries of health of many
affected nations and the United States Agency for International Development. The
Open Society Institute has supported the establishment of more than 140 needle
exchange programmes in the Russian Federation alone and that effort has the
potential to reach levels of coverage which might control HIV among IDU.

Conclusions

Individuals, communities and countries that have the misfortune to be on major
heroin-trafficking routes faced multiple epidemics in 2002. Those epidemics
began with heroin use, heroin injection and then HIV infections. While the clear
long-term goal for all the States involved is to be free of drug trafficking, the real-
ities of the current political and development situations of the major producers,
most notably Afghanistan and Myanmar, suggest that narcotics-based economies
will be with the world for some time to come. In the short to medium term, a
public-health-based approach would be to minimize the health impacts of heroin
trafficking by working with affected communities. Such approaches could include
reducing heroin addiction through improved treatment and support for IDU and
reducing the spread of HIV among those who continue to inject by expanding
harm reduction and needle and exchange programmes. The prevention of 
spread beyond IDU suggests that that may be critically important to the pre-
vention of wider epidemics of HIV/AIDS. A clear priority for further research and
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programmes are the front-line Central Asian States and around the Golden
Crescent: the Islamic Republic of Iran, Kazakhstan, Kyrgyzstan, Pakistan,
Tajikistan, Turkmenistan and Uzbekistan. Those must be considered States that
are at very high risk of an explosive spread of HIV in the coming years and that
could benefit from the programmatic and research experience that have elucidat-
ed the heroin and HIV interactions of the Golden Triangle.
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ABSTRACT
Since the 1980s, the injecting of illicit drugs, especially opiates, cocaine and

amphetamines, has become a worldwide epidemic, affecting more than 130 countries.
Because many injecting drug users (IDUs) share injecting equipment with other
IDUs, they are at very high risk of contracting human immunodeficiency virus (HIV)
and other blood-borne infections. Using case examples from Asia, Eastern Europe
and Africa, we show that only a fraction of the data required to monitor HIV
prevention among IDUs is effectively collected.

In Asia, considerable work has been done to estimate the size of drug-injecting
populations and measure risk behaviours. A few HIV prevalence surveys have also
been carried out. In Eastern Europe and the countries of the former Union of Soviet
Socialist Republics, the focus of attention has been on the monitoring of service
reach and the establishing of infection rates among those seeking services, while
reliable estimates of the number of IDUs at risk and, therefore, the proportion of
IDUs reached by services, are lacking. In Africa, the main purpose of specific data
collection has been to establish the existence of a significant drug-injecting problem.

For a comprehensive understanding of the HIV epidemics among IDUs and of
the efforts to prevent them, however, all three types of data, on the size and pattern
of drug injecting, on service provision and on programme impact, including on risk
behaviours and HIV prevalence and incidence, need to be systematically collected. In
particular, the monitoring of the coverage of treatment and prevention services for
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IDUs has so far been neglected. In order to improve data collection for HIV pre-
vention among IDUs, therefore, an effort is required that goes beyond individual 
geographical locations, sectors and disciplines.

Keywords: injecting drug use; HIV prevention; population size estimation; be-
havioural surveillance; response monitoring; coverage; HIV prevalence.

Introduction

Since the 1980s, the injecting of illicit drugs, especially opiates, cocaine and
amphetamines, has become a worldwide epidemic, affecting perhaps 10 million
people in more than 130 countries, most of them young people between the ages
of 15 and 30 [1]. For most cities, countries and regions worldwide, no reliable esti-
mates of the number of injecting drug users (IDUs) exist, however, and those fig-
ures relating to the extent and pattern of drug injecting and their trends that are
available are often the “guesstimates” of ministry of interior or ministry of health
officials rather than the results of research or systematic surveillance. The present
article aims to provide examples of recent initiatives to improve the accuracy of
IDU estimates in several world regions.

Because many drug injectors share injecting equipment with other IDUs, they
are at very high risk of contracting HIV and other blood-borne infections. For
example, very rapid increases in HIV prevalence among IDUs, from less than 5 per
cent to over 30 or 50 per cent within one to three years, have been reported in
cities in Belarus, India, Myanmar, the Russian Federation, Thailand, Ukraine, the
United Kingdom of Great Britain and Northern Ireland and the United States of
America, among others [2]. Significant epidemics among drug users leading to sev-
eral thousand infections among IDUs have also been reported from countries and
regions such as China, Malaysia, Southern Europe and parts of Latin America,
where IDUs account for a large proportion of all HIV cases [2], although the real
extent of those epidemics is rarely clear. Both the extent to which drug-using pop-
ulations engage in risk behaviours, including sharing non-sterile injecting equip-
ment and practising unsafe sex, and the levels of IDUs infected with HIV are of
obvious relevance to HIV prevention efforts.

Furthermore, there is evidence from several sites that HIV epidemics among
drug users can be prevented or stabilized through the implementation of appro-
priate public health policies and early interventions and therefore data on pro-
grammes and service provision are also needed [3]. These public health inter-
ventions and the policies that allow for their implementation mainly relate to two
types of service: drug dependency treatment and HIV prevention services, includ-
ing outreach and the provision of information and safe injecting equipment for
those not in treatment. A recent review of the impact of drug dependency treat-
ment on HIV risk behaviours and infection rates showed that all standard opiate
dependency treatment modalities have the potential to reduce street heroin
injecting, the sharing of non-sterile injecting equipment and consequently the
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transmission of HIV [4]. Retention in treatment and treatment progress (quality
of the treatment), rather than simply time spent in treatment, were found to be
predictors of risk reduction, and substitution treatment such as methadone main-
tenance was more effective than detoxification and psychosocial counselling alone
[4]. There is also significant evidence that service packages comprised of (peer)
outreach, risk-reduction counselling and needle exchange programmes can be
effective in modifying risk behaviours and preventing HIV infections [5].

Three types of data therefore appear to be required in order to be able to mon-
itor progress in HIV prevention programming comprehensively: (a) data on the
size and geographical location of drug-injecting populations, including on the
types and patterns of drugs injected (regular drug users’ injecting frequency dif-
fers according to whether opiates, cocaine or amphetamines are being injected);
(b) data on service provision (for example, treatment demand and needle
exchange programme enrolment); and (c) data on the impact or outcome of pre-
vention (and care) programmes, including on risk behaviours (for example, rates
of equipment-sharing), HIV prevalence and incidence. 

As the following case examples from Asia, Eastern Europe and Africa show,
only a fraction of those data tend to be routinely and consistently collected in the
more than 130 countries known to have a drug-injecting problem and, even where
most of these data are collected, they are not necessarily compiled and analysed
across services, sectors and cities or utilized for joint planning and programming.

Efforts to estimate the size of drug-injecting populations 
and to measure HIV risk behaviours among 
injecting drug users in Asia

In Asia, considerable work has been done on estimating the size of drug-injecting
populations and measuring risk behaviours. Some service statistics, such as drug
dependency treatment, are also available. Various national- or state-level agencies
have been involved in various types of data collection. For example, public health
and social welfare agencies have used traditional surveys and indirect methods of
estimation. In the absence of good secondary data, street-based surveys of drug
users have been carried out and extrapolation techniques have been used. Law
enforcement-focused drug control agencies in Asia have used police surveillance
in communities as data sources and as a starting point for the estimation of IDU
population size. However, the statistics available do not always distinguish
between injectors and non-injectors. Establishing the successful coordination of
data collection efforts and a common understanding of the methodology and pur-
pose across sectors remains a challenge in most countries of Asia.

Table 1 lists some of the methods used to estimate the size of the IDU popu-
lations in Asian countries, the appropriateness of which was reviewed by various
agencies and experts at a workshop held recently in Indonesia. The Global
Assessment Programme on Drug Abuse of the United Nations International Drug
Control Programme is currently developing a methodological tool kit to support
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the application of indirect estimation techniques [6]. The tool kit provides an
overview of the different estimation procedures and provides practical guidelines
for their implementation, including for their application in developing countries.

City estimates are usually more readily available than state-, province- or
national-level estimates, and national estimates developed from incomplete lower-
level data are unreliable. Nevertheless, the results of all those studies combine
with less systematic data collection efforts by ministries of health and drug con-
trol agencies to suggest that the number of drug injectors living in South and East
Asian countries may be large, ranging from around 20,000 in Nepal and 25,000 in
Bangladesh to 70,000-200,000 in the Islamic Republic of Iran, 200,000 in
Malaysia, 150,000-300,000 in Myanmar and 600,000 to 1 million in China [6].

Studies of HIV risk behaviours among drug-injecting populations have also
multiplied in Asia in recent years. Several countries have now included IDUs as a
risk group in their national HIV behavioural surveillance (for example, Bangladesh
[7], India [8], Indonesia and Viet Nam). In many of those national behavioural
surveillance studies, sampling has considerably varied over time, however, from
purposive to more random and representative. Risk behaviours have generally
been described as frequent, with needle or syringe sharing rates among IDUs rang-
ing from 30 to over 90 per cent, depending on the indicator and reference period
used. However, variable data quality, the absence of trend data and the lack of

Method Country

National household survey India

Multiplication and capture-recapture from treatment Iran (Islamic Republic of),
centre and other data Pakistan, Thailand

National drug-testing register (for example, 
compulsory drug screening for driving-, marriage- or Iran (Islamic Republic of)
trade-licence applicants)

Street-based enumeration and extrapolation at the Bangladesh, India
city and state levels

Police surveillance in communities China, Myanmar

Sources: United Nations International Drug Control Programme, Regional Office for
South Asia, New Delhi; national drug control agencies in China and Myanmar; T. D. Mastro
and others, “Estimating the number of HIV-infected injection drug users in Bangkok: a
capture-recapture method”, American Journal of Public Health, vol. 84, 1994, pp. 1094-1099;
E. Razzaghi and others, A Rapid Assessment of Drug Abuse in Iran (United Nations
International Drug Control Programme, Tehran, 1999); Co-operative for American
Remittances to Europe (CARE), Bangladesh, Drug Injecting and Potential for Continuing
Spread of AIDS: A Baseline Assessment in Dhaka City (May 1998); S. Sarkar and others, “Rapid
spread of HIV among injecting drug users in north-eastern states of India”, Bulletin on
Narcotics, vol. XLV, No. 1 (1993), pp. 91-105.

Table 1. Methods of estimating the size of the drug-using and other 
vulnerable populations in Asia
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comparability owing to definitional problems over what constitutes “sharing”
have been common problems.

From some sites, such as Dhaka, the results of several rounds of cross-sec-
tional behavioural surveys among drug injectors are available, as well as data on a
variety of risk indicators (see table 2).

As mentioned above, HIV prevalence surveys have also been carried out
among IDUs in Asian countries. For example, in Mandalay, Myanmar, in 2000,
63 per cent of IDUs were found to be already infected and in Thailand recent sur-
veys have shown infection rates of approximately 50 per cent. In both China and
India, HIV prevalence rates have varied from less than 5 per cent to 80 per cent in
different sites [9].

By contrast, there is little systematic collection of data on HIV prevention ser-
vice delivery for IDUs in the Asian region, partially because there are so few serv-
ices. In most Asian cities, only a small minority of IDUs has access to either nee-
dle and/or syringe exchange or quality drug-dependency treatment. Exceptions
are Bangkok [10] and Hong Kong Special Administrative Region of China [11],
where a significant proportion of IDUs are enrolled in methadone maintenance
programmes.

Indicator definition Time reference Indicator

Mean age at first injection 20

Mean length of years injecting 12.3

Most common drug injected Tidijesic

Percentage using previously used needle or syringe Last week 81.4

Percentage using previously used needle or syringe Last month 87.4

Percentage passing on needle and syringe Last week 76.1

Percentage passing on needle and syringe Last month 79.0

Percentage having professional injection Last week 3.5

Percentage having professional injection Last month 5.2

Percentage sharing needles or syringes active or passive Last week 93.4

Percentage sharing needles or syringes active or passive Last month 94.2

Mean number of injections Last week 14.6

Mean number of injections Last month 59.5

Mean number of people sharing Last sharing event 3

Percentage buying sex from any commercial partner Last month 32.6

Percentage buying sex from any commercial partner Last year 57.9

Percentage using condom at last paid sex Last time 21.1

Percentage selling sex to any commercial partner Last year 5.2

Percentage having participated in needle Ever 30.9
or syringe exchange 

Source: Family Health International, Bangkok, 2002.

Table 2. Selected risk indicators among 515 male drug injectors
in urban Dhaka
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Programme indicator development in Eastern Europe

In Eastern Europe and in the countries of the former Union of Soviet Socialist
Republics, the focus of attention has not been on the estimation of the number of
drug injectors, but on the monitoring of service reach and the establishing of infec-
tion rates among those attending services. In some countries, routine HIV testing
of illicit drug users seeking treatment and upon arrest also continues. 

More than 150 outreach or needle exchange projects exist in the subregion,
virtually all established since the first outbreaks of HIV occurred among IDUs in
that region in the mid-1990s [12]. In some of those sites, HIV prevalence surveys
have been conducted among service attenders or from the residual blood of dis-
carded syringes, or both. The results of recent survey rounds are shown in table 3. 

In recent years, the measurement of service reach has drawn increasing atten-
tion. The various outreach or needle and/or syringe exchange programmes serve
from under one hundred to several thousand IDUs and some projects routinely
monitor not only the absolute number of client visits, for example, during the pre-
vious month, but also retention (repeat visits by individual clients) and the num-
ber of needles and syringes exchanged [13]. A number of behavioural studies
among opiate injectors are also under way. 

HIV
Sample prevalence

Place Year Characteristics size (percentage)

Ukraine
Poltava 2000 Needle and/or syringe exchange 259 42.1
Odessa 2001 Needle and/or syringe exchange 250 68.0
Kharkiv 2000 Needle and/or syringe exchange 250 17.6
Kryvyi Rig 1999 Needle and/or syringe exchange 249 28.1

Russian Federation
St. Petersburg 2001 Needle and/or syringe exchange 252 35.7
St. Petersburg 2000 Survey of prison inmates 9 727 46.0
Novosibirsk 2000 IDUs seeking care 239 5.9
Rostov-na-Donu 2001 Needle and/or syringe exchange 255 33.3

Belarus
Svetlogorsk 2000 IDUs seeking care 250 74.0
Minsk 2000 IDUs seeking care 224 22.3
Mogilev 2000 IDUs seeking care 224 1.8
Vitebsk 2000 IDUs seeking care 154 0.0

Kazakhstan 1999/2000 Registered IDUs 21 013 0.5
Temirtau 2000 Needle and/or syringe exchange 415 26.0

Sources: Ministries of Health of Belarus and Ukraine; K. L. Dehne, “HIV among IDUs and
the extent of heterosexual spread in Eastern Europe”, Global Research Network Meeting on
HIV Prevention in Drug-Using Populations, Fourth Annual General Meeting, Melbourne,
Australia, October 2001 (National Institute on Drug Abuse, Baltimore, Maryland, United
States of America, 2001).

Table 3. HIV prevalence among injecting drug users in Eastern Europe, 
selected studies 



Drug dependency treatment episodes of opiate users, mostly injectors, are
also routinely monitored, and all drug users in treatment are kept on a register. In
the Russian Federation, for example, the number of illicit drug users treated,
mostly opiate-dependent injectors, increased from 45,000 in 1992 to 275,000 in
2000 (see figure I).

However, only a small fraction of all persons with a recent history of drug
injecting are believed to be in treatment at any given time in Eastern European
countries, implying an urgent need to arrive at more reliable estimates of the real
number of IDUs.

The lack of reliable IDU estimates is currently the main concern of pro-
gramme developers in the region. In 1999, a review of all the available data and
estimates suggested that with up to 600,000 IDUs in Ukraine and between 1.5 and
3 million IDUs in the Russian Federation, amounting to more than 1 per cent of
the population in each country, that region might be experiencing the highest rate
of drug injecting among all world regions [14]. The very large number of registered
HIV infections among IDUs, with more than 100,000 new cases in the Russian
Federation alone in 2001, also suggests a major drug-injecting problem (V.
Prokrosvkyi, Russian Federal AIDS Centre, personal communication).

However, many individual cities and administrative regions rely only on very
rough estimates of the real number of IDUs derived from key informants’ inter-
views and the rather erratic use of treatment demand multipliers. Most projects
therefore have no clear idea of the number of IDUs in their catchment area, or the
proportion of them reached by prevention services. The Ministry of Health of
Ukraine, for instance, has estimated that between 5 and 15 per cent of all IDUs
countrywide are reached by prevention services [15], but in reality estimates may
vary even more widely, depending on which sites are used for extrapolation. 

Figure I. Number of registered cases of “narcomania” in the 
Russian Federation per 100,000 population

Source: Russian Federation, Ministry of Health.
Note: The term “narcomania” is a Russian word meaning addiction. Those affected by

narcomania are considered to comprise various types of drug abuser or illicit drug user, or
both, including injectors, or all types of clients admitted for drug treatment. The proportion
of injectors among those admitted is estimated at 60 to 70 per cent.
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Several community-based studies are now under way, and the United Nations
International Drug Control Programme is currently auditing all the available data
and assessing data quality in the region. 

Situation assessments in Africa 

In Africa, where there are serious constraints on the collection of data specifically
on drug use, owing in part to the shortage of qualified research personnel, basic
equipment and funding. The emphasis has been on the local IDU situation and
baseline assessments, rather than on the collection of countrywide or region-wide
data on IDUs, HIV or prevention programmes. The priority has been to establish
the existence of a significant drug-injecting problem in countries where there is
already preliminary or anecdotal evidence of it.

Several studies have now confirmed the existence of illicit drug injecting in
countries such as Kenya [16], Nigeria [17] and South Africa [18, 19] and signifi-
cant rates of HIV risk behaviours among IDUs. Furthermore, questionnaires
returned by Member States to the United Nations International Drug Control
Programme indicate that drug abusers in several other countries in Africa do inject
illicit drugs. Such data lack essential details, however, as most are not derived from
systematic studies. 

A study of 86 current injectors in hospitals in Johannesburg, South Africa,
showed significant rates of medical sequelae of non-sterile injecting of synthetic
opiates, including thrombo-phlebitis, right-side endocarditis and HIV [18].
Another report, from Gauteng and Cape Town, also in South Africa, showed an
increasing proportion of heroin users among hospital patients, with 36 and 51 per
cent respectively of them admitting at least incidental injecting modes of con-
sumption. Unfortunately, the report did not provide the absolute numbers of
patients involved, nor information on their HIV status [19].

The Kenya (Nairobi and Mombasa) and Nigeria (Lagos) studies not only
confirm the existence of significant drug injecting outside hospital patient popu-
lations, but also the difficulties in directly attributing HIV transmission to drug
use in settings where HIV infections are frequent due to sexual transmission 
[16, 17]. In both studies, the researchers experienced no difficulties in recruiting
a significant number of drug users from the streets and interviewing them about
the extent of their injecting, the associated risk factors and the services available
to them. In Lagos, 398 street users of heroin and cocaine were recruited through
snowball sampling techniques from four local government areas, of whom 82
reported having ever injected and 54 currently injecting. The injecting risk factors
identified included sharing and reusing injecting equipment and injecting in a
dirty environment. The preliminary results of the Nairobi and Mombasa study
seem to be similar to those of the Lagos study.

The HIV risk attributable to drug injecting was not clear in the Lagos study,
and detailed results for the Kenya study are not yet available. Although the 10 per
cent HIV prevalence rate of the sample of drug users in Lagos was higher than the
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5 per cent prevalence rate of the general population, there was no significant dif-
ference between the HIV rates obtained for non-injectors (10 per cent) and ever-
injectors (8.9 per cent). Furthermore, female drug abusers, irrespective of their
injecting status, were significantly more likely to be HIV positive than their male
counterparts, a factor possibly attributable to the fact that most of the females
also engaged in commercial sex work.

Thus the few available studies all suggest that, although not as rare as
hitherto perceived, drug injecting is probably much less frequent in sub-Saharan
Africa than in other regions and that the drug-injecting epidemics are at an early
stage. However, there is a risk that the extent of the problem may continue to be
underestimated, even if in reality drug injecting and associated HIV risks increase.
The reasons for this are the low level of awareness among drug policy makers, law
enforcement agencies and the general public of the possible link between IDU and
HIV/AIDS and the associated consequences in this region [16], the tendency
among AIDS programme managers not specifically to consider drug users when
determining HIV surveillance sites and protocols and the logistical constraints
related to research and programme development mentioned above. 

In North Africa and the Middle East, IDU/HIV data collection efforts have
also mostly concentrated on situation assessments and individual studies.
However, the results differ in that drug injecting may well be more frequent there
than in sub-Saharan Africa, while sexual HIV transmission is much less wide-
spread, leading to injecting drug use representing a major or even the most
significant mode of HIV transmission in some of the countries. For example,
recent reports indicate that IDUs constituted 91.7 per cent of the 4,439 HIV/AIDS
cases registered among Libyan nationals up to the end of 2001 [20]. The per-
centages of IDUs among reported AIDS cases in Algeria, Bahrain and Tunisia were
18.4, 73 and 34 respectively [21].

In a recent report commissioned by the World Bank, all the available data
reported on drug injecting and HIV in the North Africa and Middle East region
were compiled [22]. 

Summary and conclusions 

In the three regions of Asia, Eastern Europe and Africa, the collection of data on
HIV/AIDS and drug use concentrated initially almost exclusively on the descrip-
tion of samples of IDUs and the prevalence and incidence rates of HIV/AIDS
among them. Indeed, to date, reliable information on the real size of the IDU pop-
ulation is still frequently lacking, despite efforts by the United Nations
International Drug Control Programme and others to collect such data. That find-
ing is not particularly surprising, given that IDUs usually constitute a semi-hidden
population that tends to avoid contact with law enforcement authorities and often
with health authorities as well and thereby escapes direct estimation [23]. Very
few good national-level estimates of the true numbers of IDUs in specific sites
exist, although sometimes seemingly exaggerated figures provided by
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Governments gain in plausibility when additional data sources become available,
such as the large number of HIV infections reportedly due to IDU in the Russian
Federation. Efforts to establish the level of HIV infection in the IDU population
usually rely on ad hoc testing among IDU populations such as those attending
services, receiving treatment in hospital, sampled through outreach, arrested for
illicit use or living in the street, while systematic sentinel surveillance approaches
still represent the exception rather than the rule [24]. 

The situation with regard to data collection for HIV prevention among IDUs
in Latin America has not been described in the present article but is unlikely to
differ significantly from that in other developing regions. Nor are the situations in
Australia, North America and Western European countries described here,
although surveillance activities in those regions are more systematic [25]. By con-
trast, most African countries appear to lack even the basic data needed to monitor
HIV infection related to injecting drug use. Although HIV infection on the African
continent remains largely of heterosexual origin, the role of injecting drug use may
not have been sufficiently researched and has perhaps been underestimated.

It is only recently that efforts have been intensified to supplement biological
surveillance with behavioural surveillance. The Asian experience, in particular,
shows that the concept of “second generation surveillance” [26] adds significantly
to the understanding of the twin epidemics of drug use and HIV. As the example
from Bangladesh illustrates, behavioural data can point to the presence of factors
explaining changes in the epidemic or warn of the epidemic’s future potential
(table 2). Unfortunately, in most countries those efforts have been limited to a few
sites. 

While the interplay between biological and behavioural surveillance may
generate useful insights into the course and determinants of the HIV epidemic, its
suggestive power with regard to the nature of appropriate public health responses
is, however, limited. The important question of how the response to drug use and
HIV should be modified is unlikely to be answered in the absence of a description
of the activities that are in place. Similarly, learning from success by examining
how change has been achieved depends on an understanding of the responses
employed. Therefore, monitoring the public health response to HIV/AIDS, in
particular service delivery, represents a critical third component of drug monitor-
ing and biological and behavioural surveillance systems, and it is the integration
of all three components that can turn such systems into more powerful and
relevant public health planning tools (see figure II). 

To date, in all the regions reviewed, the collection of data on the availability
of treatment and prevention services for IDUs has been, in the context of limited
reach, low on the priority list. However, as the number of IDUs enrolled in needle-
syringe exchange programmes in Eastern Europe and Asia increases, so does the
demand for more precise information on the actual and desirable reach of existing
programmes. 

Ultimately, working towards a public health response to HIV among IDUs that
integrates existing scattered projects into cohesive programmes on an appropriate
scale is the objective of establishing comprehensive surveillance and monitoring
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systems. Although the effectiveness of certain HIV prevention interventions is
well established, such systems need to take a perspective that extends beyond a
single intervention and is based on a full understanding of the appropriate mix
and coverage of services at the city, province and country levels.

It is recognized that no single intervention can halt HIV transmission among
IDUs and their non-injecting partners; the prevention of IDU-related HIV epi-
demics requires the provision of a range of services, including community-based
information, education and communication; voluntary counselling and testing;
the provision of sterile injecting equipment and condoms; and treatment and care
for IDUs [27]. 

Each of those service areas can be described in a number of dimensions [28]:
“provision of services” aims to capture the nature of services delivered and
includes features such as the affiliation of services and the cost of services at the
point of delivery; “service utilization” aims to quantify to what extent the servic-
es offered are being used by IDUs and highlight their accessibility and acceptabil-
ity; and “service coverage” relates the observed utilization to the potential
demand, in terms of the entire IDU population, specific geographical areas (such
as rural versus urban areas) or IDUs living in specific settings (such as incarcerat-
ed IDUs).

The barriers that tend to prevent an effective response are poorly understood
and may include outdated health care and HIV prevention concepts and struc-
tures, as well as a lack of understanding of the contextual and political environ-
ments in which policies and programmes are being developed [29].

 

Behavioural/
sociodemographic
surveillance

Response
monitoringInterventions

Determinants

HIV/AIDS
Biological
surveillance

Figure II. Monitoring HIV prevention among injecting drug users 
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In particular, many decision makers appear to fail to take into account the
crucial concept of “service coverage”. For example, Burrows reported that ministry
of health officials in one Eastern European country had failed to take into account
the fact that the coverage of types of programme that had proved effective else-
where had been minimal and had repeatedly described them as “ineffective” or “of
doubtful effectiveness” because the number of HIV infections had continued to
rise in the cities employing those approaches [30]. Conveying the message to pub-
lic health planners and decision makers that even the most effective intervention
can only prevent infections among those reached is therefore one critical objective
of integrated monitoring and surveillance systems.

The above example illustrates that the objective is not only to fill in the gaps
in drug epidemiology and biological, behavioural and response data, but also to
make strategic use of such data for HIV programming. To achieve that objective, a
broad understanding of epidemiological data beyond individual geographical loca-
tions and across various public health disciplines will be required. Such a global
understanding of epidemiological data could, and should, play a key role in driv-
ing and shaping the political agenda of all stakeholders, such that their goals are
appropriate and realistic and their pledges for funding meet the identified needs. 
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ABSTRACT
The Global Workshop on Drug Information Systems: Activities, Methods and

Future Opportunities, held in Vienna from 3 to 5 December 2001, highlighted the
need for an ethical framework for drug epidemiology. The present article suggests
some first steps that could be taken towards developing such a framework by iden-
tifying some of the key issues for consideration. The scope of drug epidemiology is
defined and attention is drawn to the current dearth of scholarship and lack of spe-
cific guidelines on the ethical issues raised by such research. The importance of ethics
in drug epidemiology is explained and it is argued that a guiding framework would be
helpful in promoting an understanding of some of the prominent ethical challenges in
this field (for example, obtaining free and informed consent to participation, the use
of inducements to recruit subjects, the protection of interviewees from violations of
privacy and the risk of prosecution, and the safety of field research staff). The tra-
ditional principles of biomedical ethics are outlined and their limitations in enabling
an understanding of ethical issues in drug epidemiology are considered. The utility of
practical case-based approaches to ethical analysis is also discussed. The article con-
cludes with broad recommendations for an ethical framework for drug epidemiology
that can be refined in further discussion on those important issues.
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Introduction

The idea for the present article grew from the first author’s participation in the
Global Workshop on Drug Information Systems: Activities, Methods and Future
Opportunities, organized by the United Nations International Drug Control
Programme and held in Vienna from 3 to 5 December 2001. The purpose of the
workshop was to discuss global trends in illicit drug use and to reflect on the
utility of epidemiological methods in monitoring such trends. At the workshop
some common practical challenges of drug epidemiology research were high-
lighted, such as issues of study design, subject recruitment, data collection and
analysis, reporting, the secondary uses of data, many of which raised ethical chal-
lenges, or at least signalled issues that ought to be the subject of explicit ethical
analysis.

At the workshop it became clear that there was currently no ethical framework
to guide investigators in planning and conducting epidemiological studies of illic-
it drug use or to assist ethics committees and funding bodies in appraising
research proposals and identifying ways to resolve those issues. The purpose of the
present article, therefore, is to discuss some of the first steps that could be taken
towards developing such a framework.

Public health, epidemiology and ethics

The mortality and morbidity associated with the misuse of alcohol and illicit drugs
represent a significant challenge to public health [1, 2]. A key feature of the
modern public health response to such drug problems has been the use of epi-
demiological research methods to define at-risk populations, identify opportuni-
ties for intervention and evaluate the effects of different policies.

A consensus has slowly emerged that epidemiological research raises a unique
set of ethical challenges [3-5], including questions of data-sharing, confidentiality,
privacy and the role of epidemiology in public health advocacy. Although a num-
ber of ethics guidelines have been proposed for epidemiologists, the thinking on
the ethics of epidemiology is still in its infancy and little attention has been given
to defining its core values [5].

More generally, there is a lack of ethics literacy in the public health field 
[6-8] and no agreed framework in public health for analysing ethical dilemmas [9].
There is a similar scarcity of critical discussion of either the ethical underpinnings
of addiction research or how to deal with its day-to-day ethical challenges [10]. In
addition, the increasing application of drug information systems and rapid assess-
ment methods to the study of drug epidemiology has occurred in a theoretical
vacuum [11]. A salient example of this lack of analysis has been the failure to
develop an ethical framework for drug epidemiology.

The boundaries of epidemiological research on drug addiction are not sharply
defined. Drug epidemiology includes surveys of patterns of licit and illicit drug use
in the community that define populations at risk [12]. It also encompasses longi-
tudinal studies of the personal and social factors that predict the course of drug
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use [12, 13]. Drug epidemiology also includes studies of the prevalence and
correlates of drug dependence in the general population using standardized diag-
nostic interviews [14]. Observational studies of treated populations are also
employed to examine rates of mortality, morbidity and abstinence among drug-
dependent persons [15].

Ethical challenges in drug epidemiology

In many developed countries, there are institutional research ethics committees
that oversee the ethical conduct of human research. These committees typically
apply broad ethical principles in advising on the ethical conduct of biomedical,
clinical and social research. There are reasonable concerns about the applicability
of such principles and standards to new and emerging specialized fields of
research, such as drug epidemiology. General ethical principles often fail to pro-
vide specific guidance in dealing with the complexities and ambiguities of ethical
challenges that arise in everyday practice [16]. There are also questions about how
such standards and guidelines, which have been developed in a specific cultural
context, may be applied in developing countries that may have either very differ-
ent or no research traditions and may not have an established institutional ethics
committee system.

Epidemiological research on drug addiction exemplifies many of these con-
cerns. The present article includes an examination of some of the major challenges
in drug epidemiology that also have important ethical aspects. Many of these
ethical challenges remain unresolved, leaving open the possibility of serious
ethical breaches.

Free and informed consent

The adequacy of informed consent is commonly assessed in terms of the level of
information provided to participants about research procedures, risks, benefits
and safeguards; the types of information delivery when literacy levels and pre-
ferred communication modes are considered; the opportunities for participants to
voice concerns and ask questions; the extent to which consent is free from duress,
undue influence or intimidation; and who provides consent in accordance with
local traditions.

Free and informed consent to participate in epidemiological research does not
present any special problems for adults who can understand the nature of their
participation and can freely decide whether or not they wish to participate. It
presents more of an ethical issue for epidemiological studies of adolescents; such
studies are increasingly being conducted because adolescence is when drug use
often begins [17]. The participation of adolescents in any form of research usual-
ly requires parental consent and adolescent assent [4]. Obtaining such consent
can be cumbersome in school-based surveys of drug use, which are an efficient
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way of doing surveys of drug use. Low response rates and the underrepresentation
of minority groups have prompted researchers to use a method of “passive
parental consent”, in which parents are informed that a survey is to be done 
in a circular that invites them to object to their child’s participation. It is then
assumed that the absence of parental objection means that the child can be
included in school surveys. This approach requires more ethical justification and
discussion.

The issue of informed consent also arises in the case of research involving
participants who may be intoxicated, or who may have a psychiatric condition
requiring medication [18]. There has been little discussion in the addictions
literature of the implications for consent, autonomy and voluntariness of recruit-
ing intoxicated persons for drug research. Few records are kept as to the intoxi-
cated state of research participants in drug epidemiology studies, though we note
from experience that it is not unusual in illicit drug research for a small propor-
tion of participants to be intoxicated to some degree at interview. The College on
Problems of Drug Dependence based in the United States of America, has sug-
gested that informed consent should not be obtained when prospective partici-
pants are intoxicated, in withdrawal or cognitively impaired [19]. However, it is
unclear how these states may be reliably determined. Some important ethical
questions to be explored are whether intoxication should be an absolute exclusion
criterion, how participants who are intoxicated but lucid should be dealt with, how
researchers should judge the extent of impairment and how reliable such judge-
ments would be.

The payment of research participants may also raise issues of consent in
studies of drug users. In Australia, for example, it has been common practice since
1984 for drug researchers to provide monetary payment to drug users who parti-
cipate in research interviews. It has proved to be a successful way of recruiting
illicit drug users for a variety of studies. It is also standard practice in drug
research in the United States [19]. While the bioethics literature has explored the
ethics of paying research participants [20-23], it has not yet considered the special
issues that exist in relation to reimbursing drug users for research involvement.
Critics of the practice are concerned that cash payments could serve as an induce-
ment and be used by drug users to buy drugs [17]. Non-cash reimbursement has
been suggested as more appropriate for this group. Advocates of cash payment
claim that payment for research participation is an ethical practice, as it reflects
the ethical principles of respect and dignity [20, 24], and that non-cash methods
may reflect negative drug user stereotypes (“they only participate in research for
the money”) and a paternalistic view of the capacity and rights of users to make
their own choices. That issue is controversial and remains unresolved in the drug
research setting. Issues requiring further attention include the suitability of vari-
ous ethical frameworks for understanding research participant motivation; the rel-
ative weight placed upon various motivators for determining research involvement;
definitions of inducement; the quantification of the value of time and out-of-pock-
et expenses; the mechanisms for reimbursement; and analysis of the risks and
harm that may arise from reimbursement practices.
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Confidentiality, privacy and legal hazard

Protecting the privacy of participants and the confidentiality of the information
that they provide is critical in drug epidemiological research. The use of certain
drugs, such as cannabis, cocaine and heroin, is illegal, as is the use of alcohol by
persons who are under the minimum legal drinking age. Drug use surveys may
also ask about other illegal acts, such as driving while intoxicated, selling illegal
drugs or engaging in theft, fraud or violence to finance drug use. If such data were
linked to individuals and provided to the police, criminal charges could be
brought. In the United States, certificates of confidentiality, which provide sub-
jects with an assurance that this will not happen, can be obtained by researchers.
The situation in most other countries is much less clear [25, 26].

Assuring the confidentiality of information is less of a problem when data are
collected in a single cross-sectional interview and no information identifying sub-
jects, such as their names, is obtained. Confidentiality may become much more of
an issue in longitudinal studies, during which multiple contact details may be col-
lected to allow individuals to be contacted again for additional interviews.
Standard precautions are to store separately and securely names and identifiers
and the survey data. This could become a major issue if biological samples from
which deoxyribonucleic acid (DNA) samples can be derived (blood, for example)
were taken. Such a DNA sample would provide a unique identifier for all individ-
uals (except identical twins) that could, if linked with questionnaire or interview
data, permit named persons to be linked to self-reported illegal acts. Special legal
protection and research precautions would be necessary to protect privacy in such
cases. The implications for drug epidemiology of recent changes to health privacy
and data protection legislation in a number of jurisdictions will require careful
monitoring [27].

Safety issues

Interviews with illicit drug users are often thought of as potentially dangerous
[28]. In order to protect the confidentiality of participants when conducting face-
to-face survey work with illicit drug users in the field, interviews are often con-
ducted in settings that are out of the public view. Interviews may be held outside
of normal business hours, at night, at the participant’s residence, in settings
where researcher safety cannot necessarily be guaranteed. In drug research, topics
of enquiry are often sensitive and may cause feelings of anxiety and discomfort for
participants. The issue of safety arises in connection with interview locations and
timing; interview content; the level of support, backup and researcher training; the
response to crises that require confidentiality to be broken; and the carrying of
valuable personal and research items. Safety is a concern for the researcher, the
participant and third parties. Although broad safety protocols for social research
are starting to emerge [29-31], they may need to be adapted for use in drug
epidemiology.
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Other challenges

Another issue is the practice of integrating questions (“piggy-backing”) on certain
aspects of illicit drug abuse into studies designed for other purposes. This
approach may be indicated where more in-depth research is neither feasible nor
funded and where investigators are seeking to minimize the burden of similar stud-
ies on particular target groups. However, experience suggests that there are often
trade-offs to such an approach [31]. Careful consideration should be given to
issues such as the likely impact on reliability and validity of reports obtained from
participants; researcher training; the potential for confusion created around
informed consent and confidentiality assurances for qualitatively different studies;
and the ethicality of participant payment if reimbursement is for multiple studies.

Ethical concerns also arise in connection with the use of the findings of drug
epidemiological research to inform policy development and decision-making.
Given the varying degrees of empirical uncertainty, the values that underpin the
choice of research topics and the utilization of findings have ethical implications
that should be explored [7].

Challenges for drug epidemiological research 
in developing countries

Recent discussion has highlighted the ethical challenges posed by conducting
comparative epidemiological studies of drug use across different cultures [3, 4],
particularly in developing countries that have no research tradition. This work,
which is still in its infancy, needs to be given priority. In addition to the applica-
tion of broad bioethical principles, a focus on the significant practical challenges
that exist for drug epidemiology research in developing countries may highlight
issues that ought to be the subject of ethical analysis and oversight. It cannot be
assumed that the notions of informed consent, confidentiality and privacy that
have arisen out of ethical debates in developed countries can be straightforwardly
applied in all cultures and societies.

For example, there are aspects of informed consent that are particular to the
conduct of drug epidemiology in developing countries. As it is a relatively recent
development in research ethics, there are still many unanswered questions about
the requirements of informed consent in these settings [32]. The relevance of cer-
tain issues, such as participant vulnerability, levels of awareness of and expecta-
tions about rights, communication difficulties, documentation issues and the rules
of obtaining consent in hierarchical societies, is still contested [33].

Further, issues of race, culture and gender may impact upon researcher safe-
ty, in particular when the research context is developing countries [30]. Non-
indigenous researchers may find it particularly difficult to conduct fieldwork in
such settings. The issues may also have implications for research participants and
third parties to the research, especially in small communities where the participa-
tion of a person in research is more difficult to disguise than it is in larger cities.
Another issue is that of monitoring the conduct of drug epidemiological research
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in developing countries. Consideration should be given to the special needs that
exist in jurisdictions that lack the local institutional ethics committee infrastruc-
ture to support such ethical oversight.

In considering the ethics of research in developing countries, the need for
drug epidemiologists to understand the social, economic and political context in
which their work is conducted is clear [34]. This will require a commitment to
including the views of all stakeholders and engaging in discussion about local
ethics.

Ethics discussion in epidemiology and public health has emerged from philo-
sophical ethics, bioethics and the writings of public health practitioners reflecting
upon everyday ethical challenges in professional practice (for example, advocacy,
coercion, scientific misconduct, privacy, conflicts of interest and the rights of vul-
nerable communities) [35]. The discussion below draws from each of these
sources, beginning with a brief description of bioethical approaches to the analy-
sis of ethical issues in biomedical research.

Ethical analysis

There are a bewildering array of competing ethical theories that seek to rational-
ize moral rules and allow decisions to be made on what conduct is right or good
in problematical cases [36, 37]. These include principle-based deontological
ethics; situational ethics; utilitarian ethics; consequentialist ethics; casuist case-
based ethics; narrative ethics; feminist ethics; hermeneutical ethics; and virtue
ethics [38]. All of these theories capture some aspects of ethical reasoning, but
none commands universal assent among ethicists [37].

Over the past three decades, an influential set of moral principles has
emerged in the Anglo-American analyses of the ethics of biomedical research [4,
37, 39]. “Principlism”, as it has been called, appeals to the principles of autono-
my, non-maleficence, beneficence and justice. Some variants of these principles
have also been included in influential international statements of ethical princi-
ples for medical research, such as the World Medical Association Declaration of
Helsinki and the statements of United Nations organizations [4]. These principles
have their limitations, but they provide a useful beginning for ethical discussion.

The principles of biomedical ethics: autonomy, non-maleficence,
beneficence and justice

Respecting autonomy means respecting and not interfering with the action of
rational persons who have a capacity for autonomous action, that is, adults who
are able to decide freely upon a course of action without influence, coercion or
force [37]. In the context of biomedical research, the principle of respect for
autonomy is usually taken to require informed consent to treatment or research
participation, voluntariness in research participation and the maintenance of con-
fidentiality and privacy of information provided to a researcher.
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The principle of non-maleficence is simply the duty to do no harm [37].
Following the principle of non-maleficence requires refraining from causing harm
or injury or from placing others at risk of harm or injury. In the biomedical
research context, the principle of non-maleficence requires researchers to mini-
mize the risks of research participation [4, 39].

Beauchamp and Childress have identified “positive beneficence” and “utility”
as two elements of the principle of beneficence [37]. Positive beneficence requires
researchers to perform actions that result in a benefit. Utility requires them to
ensure that the benefits of their actions outweigh the burdens that they impose
upon others. The principle of beneficence therefore requires that an action pro-
duces benefits and that its benefits outweigh its burdens. In the context of bio-
medical research, this means that the benefits of the research to society should
outweigh its risks to participants and also that, in the case of individual partici-
pants, the benefits of participation exceed the risks.

Justice is probably the most controversial of the four moral principles. For the
purpose of this discussion, “justice” refers to “distributive justice” rather than
retributive (criminal) or rectificatory (compensatory) justice [37]. In bioethics, the
principle of distributive justice has been central to debates about how to ensure
equitable access to health care and reduce unequal health outcomes. In the case
of research, the principle of distributive justice refers to the equitable distribution
of the risks, as well as the benefits of research participation [4]. A fair and just
research policy would aim to achieve a distribution of the benefits and burdens of
research participation that is as fair and equitable as possible. 

The limitations of biomedical ethics

Concerns have been raised as to whether biomedical ethics is an appropriate
model for public health, given the tension between the individualistic orientation
of bioethics and the societal focus of public health. Callahan and Jennings also
note that, in a pluralistic society, numerous ethical perspectives coexist on matters
of widespread interest and importance and that one or more might be appropriate
for any particular ethical problem [7].

However, others have observed that the prescriptive use of key ethical princi-
ples may discourage consideration of alternative ethical perspectives, such as
those emphasizing collective rather than individual responsibilities. Witkin has
warned that ethical principles may therefore be seen as instruments of control
rather than as moral guides for research [16]. An increasingly popular alternative
approach is to view ethics as a discourse rather than as a system of rules and to
encourage narrative accounts of actual ethical situations that, for example, drug
epidemiological researchers face.

Moral positions are historical rather than timeless and subject to revision and
augmentation. Witkin argues that by ignoring alternative ethical perspectives,
people limit their capacity to assess the limits of their own belief systems and so
engage in ethical discussions only within the boundaries of the “taken-for-grant-
ed” [16]. An ethical framework for drug epidemiology might usefully transcend



An ethical framework for drug epidemiology: identifying the issues 139

those boundaries by adopting a more proactive approach that breaks with the
reactive research ethics traditions of the past [34].

In the absence of consensus on a universal theory of ethics, the ethical analy-
ses of public policy cannot be a matter of deducing moral rulings from categorical
imperatives or applying a utilitarian calculus to all the possible courses of action.
Ethical analysis does not always achieve consensus, but the range of morally
acceptable behaviour is often narrowed by ethical debate. A dialectical discovery
process can identify common moral rules and shared justifications for morally
acceptable courses of action. This has been described by Rawls as the method of
“reflective equilibrium” [40]. It involves testing ethical principles (that may be
derived from one or more ethical theories) against widely shared moral rules and
judgements that have been called the “common morality” [37]. People aim to
reduce the discrepancies between their moral principles and their understanding
of the “common morality” and, by iterative adjustment, work towards an equilib-
rium between their principles and their shared moral rules and judgements.

A more recent variation of this form of pluralism has been called “pluralistic
casuistry”. Brody argues that, in contrast to the monistic ethical theories that
attempt to reduce morality to a single value or set of principles, pluralistic casu-
istry reflects the reality of how people engage in moral reasoning [4]. Casuistry or
case-based ethics is a method of practical ethical reasoning emphasizing the value
of moral intuitions about particular cases over theories or principles [35].
Pluralistic casuistry recognizes that multiple moral values may coexist and are
modifiable with reflection on more cases. Casuistry is also sympathetic to com-
munitarian ethics, in which morality is also seen as contextual and where diver-
gent ethical values of different communities are respected. A common theme in
pluralistic approaches to ethical analysis is the key role of public discussion in
achieving a balance between competing ethical values [41, 42].

Conclusions

Biomedical ethics is crucial to biomedical, clinical and social research efforts. It
prescribes the boundaries of ethical research conduct by identifying core princi-
ples. However, those principles do not provide guidance in relation to the day-to-
day ethical challenges that researchers encounter, in particular in specialized
areas such as drug epidemiology. Furthermore, such guidelines quickly become
dated, with advances in modern science occurring “much faster than either ethics,
law or social and public policy” ([38], pp. 279-280).

Making decisions about what is ethical involves more than just following
accepted prescriptions and principles [34]. The main virtue of ethical principles
such as autonomy and beneficence is that they alert us to important ethical issues;
they do not solve ethical problems. Such principles must be applied and tested in
the analysis of specific cases by a process of open debate and discussion if they
are to be interpreted at the practical or applied level. This approach to ethical
analysis needs to inform discussions of ethical issues that arise in undertaking
drug epidemiological research in developing countries.
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A useful way to bridge the gap that exists between the principles of ethical
research and the special challenges of drug epidemiology is through the develop-
ment of an ethical framework specific to drug epidemiology. A casuistic social
analysis of ethics also has utility if one is committed to sharing the decision-
making in this developmental process and also interested in practical outcomes.

As drug epidemiological research becomes more global, the ability to consider
the potential role of ethical systems that differ from those that have grown in the
biomedical tradition will be critical for successful international collaboration.
Taking a collaborative and open approach to ethics will also allow for particular
ethical challenges to be viewed through many lenses, the result of which should be
improved ethics problem-solving. Roberts and Reich have noted recently that for
epidemiologists, an awareness of “alternative ethical arguments has become as
important as knowing the advantages and disadvantages of different epidemio-
logical techniques” ([9], p. 1059).

The ethical analysis of epidemiological research on drug use is an under-
developed field, even in developed societies with a tradition of drug research and
ethical protection of human participants in medical research. The authors hope to
have demonstrated the need for drug researchers to address those issues in a more
systematic way. The urgency of doing so is increased by recent efforts to expand
epidemiological research on drug use to cultures and societies with little tradition
of drug research and often less experience in the ethical oversight of human
medical research. Given the role of international organizations such as the United
Nations International Drug Control Programme and the World Health
Organization in sponsoring and encouraging such research, such organizations
may consider facilitating discussions on ethical issues from which an ethical
framework may emerge. This suggestion should not discourage drug researchers in
developed countries from initiating their own discussions of those issues. 

The present article is intended as a first step towards developing an ethical
framework for drug epidemiology. It is hoped that it will serve as a useful begin-
ning for future debate on the ethical challenges involved in conducting drug epi-
demiology research and in doing so will assist in raising the profile of research
ethics considerations for the addictions specialty in public health.
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Epidemiology and policy:
the post-war context*
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ABSTRACT
Chronic disease epidemiology emerged after the Second World War as the dom-

inant public health research technology. It was important in the developing relation-
ship between research and policy. The post-war years saw the rise of the randomized
controlled trial and of the “evidence-based” movement, which also influenced the
drugs field. Research collaboration between the United States of America and the
United Kingdom of Great Britain and Northern Ireland was strong. A multitude of
theories has been used to explain the relationship between research and policy. The
present article outlines four broad tendencies: the evidence-based model, the jour-
nalistic view, sociology of scientific knowledge and science policy approaches. Four
examples from the field of substance use underline the relationship: the discovery by
Doll and Hill of the relationship between smoking and lung cancer; the Ledermann
hypothesis that limiting alcohol consumption in a society reduces drinking problems
and its impact on the alcohol field; the study by Hartnoll and Mitcheson of prescrib-
ing injectable heroin versus oral methadone; and the evaluation of needle exchange in
1987. Conclusions are drawn about why research had an impact and the forms of
impact that can be identified. Quantitative methodologies, epidemiology above all,
dominated research in the post-war period. There has been a complex process of
mutual accommodation between policy makers and researchers, to which this public
health technology has been central.

Keywords: epidemiology; policy; smoking; drugs; harm reduction; alcohol; history.

Introduction

The relationship between scientific research and public policy has been much dis-
cussed in recent years, in particular in the area of health policy and health services.
In the United Kingdom of Great Britain and Northern Ireland, increasing concern at
the Department of Health that policy should be based on “relevant” research was

*The present article is based on "The impact of qualitative research on policy-making: setting the
scene", in Understanding and Responding to Drug Use: the Role of Qualitative Research, J. Fountain, ed.,
European Monitoring Centre for Drugs and Drug Addiction, Scientific Monograph Series No. 4
(Luxembourg, Office for Official Publications of the European Communities, 2000).
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reflected in the launching of a National Health Service research and development ini-
tiative in 1990. A parallel concern in clinical medicine resulted in the growth of
“evidence-based medicine”, premised largely on the methodology of the randomized
controlled trial, the “gold standard” of post-war medicine. The demand for
“evidence-based” policy-making has grown ever louder and has become an inter-
national movement. Drug policy and research have shared in those evidence-based
tendencies. However, the history both of drug policy and of the rise of research in
the post-war years largely remains to be written. The topics of the articles in this
special issue give an idea of the range of areas that need to be covered. 

The present article aims to look at both the rise of epidemiology in general as a
significant technical tool in the period after 1945 and the historical roots of the
“evidence-based” notion of research and policy-making in the United Kingdom. It
contains a survey of the range of theories that have been brought into play to analyse
and describe that relationship and a description of four case studies chosen from
substance use: smoking, alcohol and drugs. Finally, some conclusions are reached
about the effect of evidence and epidemiology on policy in the last fifty years.

The rise of chronic disease epidemiology

“Vital statistics” have been important in studying patterns of disease since the
early sixteenth century in many European countries and were central to the nine-
teenth century sanitarian movement. In the United Kingdom, the Registrar
General’s Reports were matched by independent enquiries by local societies such
as the Epidemiological Society of London. Until the Second World War this tradi-
tion of enquiry allied to reform was essentially focused on the control of epidemic
and infectious disease; thereafter, patterns of mortality and morbidity were chang-
ing from epidemic to chronic disease, with cancers and cardiovascular disease fig-
uring more centrally. The immediate post-war years saw the rise of a new style of
epidemiology that increasingly provided the dominant framework for the explana-
tion of public health issues. Chronic disease epidemiology, with its use of proba-
bilistic statistics and the concept of “risk”, came to provide an autonomous mode
of explanation. The British and American investigations of the relationship
between smoking and lung cancer, which are discussed below, were milestones in
the rise of modern epidemiology. The subsequent Framingham heart study in the
United States of America provided epidemiology with a key role in the study of
cardiovascular disease. This was a period in which risk factor epidemiology, with
its technical tools like the odds ratio, case control and prospective studies, was
established, not without controversy, as the dominant mode of investigation of
post-war public health issues. It was the era of the science of chronic disease.
Epidemiology established a hegemony equivalent to that of laboratory science and
the probabilistic mode of statistical reasoning established its legitimacy in oppo-
sition to older genetic traditions within statistics. The culmination of these devel-
opments, at least as far as the United Kingdom was concerned, was marked by
Bradford Hill’s postulates for epidemiological causation enunciated in a lecture
and published in 1965 [1, 2]. 
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The history of research and policy

These technical developments took place during a period in which public health
was reoriented to focus on the role of individual lifestyle and the individual’s
responsibility for his or her own health. Within government, there was an increas-
ing emphasis on the use of research to inform policy. The idea that policy should
be evidence-based emerged at that time. In the United Kingdom in the early
1970s, the Rothschild Report emphasized the role of government departments as
clients or customers of the outside researchers from whom they commissioned
research, which was to be developed on a customer-contractor basis. The danger
of that approach, as some observers pointed out at the time, was that research was
developed according to the view from the policy end rather than the more open-
ended approach to funding that had previously been the norm. Although the his-
tory of those developments where drugs were concerned in the United Kingdom
and elsewhere remains to be written, central to it would be the rise of the so-called
drug problem in the 1960s and the perception by government and research coun-
cils, in particular the Medical Research Council, of the need for a better under-
standing of drug use to inform policy. The establishment of the Advisory Council
on the Misuse of Drugs in the early 1970s, of the Addiction Research Unit at the
Institute of Psychiatry and the use of notification as a research and surveillance
tool all testified to the strong epidemiological dimension to drugs research [3].
Relationships between researchers in the United Kingdom and United States were
close and visits to the United States by leading researchers from the United
Kingdom had significant impact on ideas about research, in particular in the field
of epidemiology.

Theories on the relationship between research and policy

A variety of different literatures and disciplinary traditions analysing the relation-
ship between research and policy has developed, in particular since the 1980s [4].
In the present article, four broad tendencies are surveyed: the evidence-based
medicine and health policy model, the journalistic view, sociology of scientific
knowledge, and policy science and science policy approaches, all of which share
areas of overlap.

The evidence-based medicine movement is much concerned with the concept
of clinical effectiveness and is increasingly allied with the methodology of the ran-
domized controlled trial; it is underpinned by positivist models of science and
rational models of policy-making. Supporters of the movement believe that
research, if properly funded and correctly positioned, can and should have an
influence on policy, either directly or in some more diffuse way; what is important
is to secure a working relationship between the two. 

The journalistic view also sees the relationship between research and policy-
making as desirable, but in a more partisan way. At times of crisis conspiracy
theories abound, with key participants blamed for having been slow to act or
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having failed to act. Such criticism is common not only in journalistic accounts,
but also in academic analyses: recent examples are the crises of acquired immuno-
deficiency syndrome (AIDS) and bovine spongiform encephalopathy.

The third tendency, sociology of scientific knowledge, does not presuppose
this rationality. Latour, for example, provides a model of the “actor networks” that
sustain the research process [5]. The strength of any scientific claim is based on
the resources, whether people, organizations, other disciplines or objects, from
which its proponents are able to derive support. Much of this work is concerned
with themes of emergence and resistance in science, an inward-looking perspective
that does not take account of policy development. 

This has been a concern of the policy science and science policy literature.
Here, the policy dimension to the production of knowledge and its validation has
been more central. Jasanoff, for example, has drawn attention to the differential
impact of the “same science” in different national and policy contexts [6]. There
is the “co-production” of knowledge, where government agencies also negotiate
the meaning and the boundaries of science. The concept of the “policy communi-
ty”, linking scientific communities and government in various forms, is of impor-
tance here [7]. Theories of various types in this field place emphasis on the role of
networks in policy, networks that facilitate the interchange of scientific orthodox-
ies between researchers and policy makers and that underpin a reciprocal rela-
tionship between the two. 

Four examples of the relationship between research 
and policy for substance use

In this theoretical context four key paradigmatic pieces of research will be consid-
ered [8]. The research carried out by Richard Doll and Sir Austin Bradford Hill,
which was first published in 1950, was a case-control and subsequently a prospec-
tive epidemiological study that demonstrated the connection between the rise in
lung cancer and the habit of smoking. It ultimately led to a new policy agenda for
smoking and for public health more generally, stressing price mechanisms, adver-
tising controls, and the role of the mass media and health education. Through a
focus on epidemiological modes of proof and on public health epidemiology rather
than the genetic and hereditarian modes of biostatistics, it marked a decisive “par-
adigm shift” for both science and policy. 

The Ledermann hypothesis had little influence when it was first advanced in
the 1950s, but came into its own in the 1970s: Sully Ledermann was a French
demographer and statistician who suggested that there was a relationship between
average per capita levels of alcohol consumption and the general level of alcohol
misuse in a population. In the 1950s, the disease view of alcoholism was domi-
nant, while population approaches such as that which Ledermann proposed had
connotations of temperance and morality rather than science. Only in the 1970s
did the policy agenda change, when a coalition of doctors specializing in the
treatment of alcoholism and alcohol problems, civil servants, the voluntary sector
that provided treatment and support for alcoholics and those with alcohol
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problems, the police and the legal profession rallied behind a call for the limita-
tion of availability and harm based on the Ledermann hypothesis. 

The study by Hartnoll and Mitcheson of prescribing injectable heroin versus
oral methadone was carried out in the 1970s in a drug dependence unit in London
and randomly allocated addicts to injectable heroin or oral methadone. Although
the researchers themselves had not sought to change prescribing policy from hero-
in to oral methadone, towards what was viewed as a more “confrontational” treat-
ment response, their research was widely credited with having done so. The study
coincided with the introduction of oral methadone and there is some evidence
that the change in policy took place before the research had been completed and
the results disseminated. Here was research support for a change that was already
under way.

Finally, the needle exchange evaluation carried out in 1987, which was hastily
funded by the United Kingdom Department of Health to see if such “harm-
reduction” approaches were an appropriate means of dealing with the threat of
the spread of human immunodeficiency virus from drug users into the general
population appeared to prove that syringe exchange “worked” and was a signifi-
cant factor in unlocking government support for harm reduction and for increased
funding for such services. Here was apparently a classic example of the influence
of research on policy [1]. 

Why did research have an impact?

The following section consists of an attempt to deconstruct these historical
episodes and identify any common variables or any specific factors that appear to
have influenced particular situations. It should be noted that some research, such
as that on needle exchange programmes, had a direct impact, while other
research, such as the studies on smoking and alcohol, had an indirect impact, in
that it changed the climate of opinion in which policy was formed. 

Taking into account that difference, some common variables and some issues
specific to particular cases can be identified. In all the case studies cited in the
present article, the primary methodology was quantitative rather than qualitative
and that reflects the dominant statistical and epidemiological paradigm of post-
war research, a paradigm for which the research by Doll and Hill was significant.
These case studies show that statistical and epidemiological methodologies were
dominant in post-war public health research. However, methodology alone does
not explain the reason for the policy impact of these studies. The case studies
demonstrate the importance of the policy alliances that support science within
government and reveal the ways in which science and research have provided
coherence for policy communities. Within that relationship, the perspective of
change over time is important. Science that had had little impact on policy in the
conditions of the 1950s acquired the status of orthodoxy by the 1970s, when the
policy situation itself had altered. The case studies on smoking and alcohol pro-
vide examples of that process. By the 1970s, the research on smoking was
emblematic of a new public health constituency in the United Kingdom that
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strongly advanced the policy case. Similarly, Ledermann, who had been ignored in
the conditions of the 1950s, was the hero of the new alcohol lobby by the 1970s.
The other case studies cited in the present article also illustrate these processes at
work. The Hartnoll and Mitcheson study appealed to a clinic worker constituency
which, with psychiatrists, was convinced of the need for new “active treatment”
policies. As far as AIDS as a policy issue was concerned, for some while harm
reduction had been the unspoken objective of a new and broader health policy
community around drugs. The AIDS crisis and the funding and results of research,
which were carefully managed, enabled deeply held political objections to be
overcome. 

Here is a symbiotic process in which the validation of science is not just an
internal matter, as in Latour’s model, but is rather a process of mutual accommo-
dation with policy alliances and interests. For example, in the United Kingdom,
links with government have been important, in particular links with civil servants
and expert committees. In terms of government policy on smoking, the Chief
Medical Officer, Sir George Godber, played a central role in the formation of the
new public health agenda and later, in the era of AIDS and drugs, the civil servant
responsible for drug policy, Dr. Dorothy Black, ensured that research results were
presented in ways and situations that were acceptable to politicians. Committees
have also played an important role. The reports on smoking published by the
Royal College of Physicians, in particular those of 1962 and 1971 which had a con-
siderable impact, gave independent authority to “scientific facts” and made them
widely available through the media. In the debate over methadone versus heroin
prescription surrounding the study by Hartnoll and Mitcheson, the committee of
London drug psychiatrists that met at the Department of Health in the 1980s was
important in determining prescribing policy. The reports on AIDS and Drug
Misuse of the Advisory Council on the Misuse of Drugs, in particular the Part One
report of 1988, provided important legitimacy for research results and the concept
of harm reduction. These gatekeeping institutions or individuals have been impor-
tant in the relationship between research and policy. In the post-war period, the
media has played the role of mediator between research and policy: one example
is the part played by the media in publicizing the early reports on smoking of the
Royal College of Physicians and putting the “scientific facts” into the public and
policy domain [1]. 

Some areas of policy have their own particular traditions. Health policy in the
United Kingdom has been characterized by a tension between central direction
and local self-determination. This is particularly clear in the field of drugs, where
policy initiatives often emerge initially at the local level, as happened in the case
of the Hartnoll and Mitcheson research, which was supported by a local, London-
based, committee. Needle exchange also emerged first as a local initiative. 

Crisis, too, is an important variable, well known to historians, who have
analysed and debated its impact in, for example, war-time situations. The crisis of
war has often led to more radical change in policy than would otherwise have been
tolerated. The AIDS and drug policy case study of the introduction of harm-
reduction cited above shows this clearly. This enabled what was essentially a
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political change to be masked as a technical issue, as a matter of research results,
made essential by the crisis of the day. 

Clearly, the operative factors in different policy arenas may well be different.
These case studies show that the alcohol and smoking arenas have been histori-
cally more diffuse than the arena for drugs, with a greater variety of interests
involved, not least the industrial and legitimate economic interests within gov-
ernment [9]. The absence of these interests for drugs has given it a smaller and
potentially more cohesive policy community and perhaps made the relationship
between research and policy easier to establish. But this is to write from the
British perspective. The nature of the structures and of the interrelationships with
government will obviously vary in different national cultures. In some European
countries such as the Netherlands, the relationship between researchers and
policy-making civil servants has been close in recent years, while in others it has
not been possible for research to be part of the process. In the United States,
although there were moves in New York to establish needle exchange as a
“controlled trial”, that is, as a scientific procedure, these moves foundered on the
opposition of local political interests, most notably African-American politicians,
who condemned harm reduction as potential genocide for their constituency [10].
The fact that institutions and structures and local, federal or national political
cultures vary has also to be taken into account. 

The role of researchers in these processes has also changed over time. The
role of the researcher as an active participant in the policy-making process has
developed in the post-war period. Sir Austin Bradford Hill, in the 1950s, was firm-
ly of the opinion that his role was to do scientific research and that it was the
responsibility of the Chief Medical Officer and others to promote the policy
options. He believed that too great an involvement in policy-making by scientists
would undermine the independence and unbiased nature of science. Researchers
such as Mitcheson took the view that their results were “hijacked” by policy mak-
ers to draw conclusions that they had not intended. Changes in research policy
since the first smoking results were published in the 1950s have drawn
researchers more closely into the policy-making process. However, they appear
rarely to have been in control of the use made of their results. 

Just four case studies are presented in the present article, but there are many
others that would repay attention. Take, for example, the role of “community epi-
demiology”, its development in the United States and its dissemination elsewhere.
In the United Kingdom, community epidemiology was developed in the 1980s
through the funding of local drug indicator studies by the Department of Health
[11]. This research funding had a strong policy intent. It was part of a more
general attempt to move drug services away from an exclusively London, psychia-
trist-dominated, focus and to develop a broader range of services more accessible
to users. Assessing the number of users that required drug services was a crucial
dimension both of knowledge and of policy development. The expansion of these
types of study into the European arena through the multi-city study on drug abuse
of the Pompidou Group of the Council of Europe and the formation of the
European Monitoring Centre for Drugs and Drug Addiction draws attention to
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another aspect of the recent history, which is the growth of a strong European
epidemiological dimension to the relationship between research and policy. 

The “politics of evaluation” have been underlined more recently by the evalu-
ation of the various heroin trials, in Switzerland in particular, and the contro-
versies that have surrounded them [12, 13]. The “Cannabis Warning Scheme”
introduced in July 2001 in the London borough of Lambeth, allowing those caught
in possession of cannabis to be let off with a warning, was legitimated by widely
quoted research demonstrating that police time could be saved and hence costs
reduced [14, 15]. In those case studies, the policy dimension of research was of
crucial importance. The use of research and the “value-free” scientific model
underlines an attempt to depoliticize controversial policy issues and to present
them to outsiders as simply technical questions to which research will provide the
answer.

It is clear from the above discussion that the type of “rational” relationship
between research and policy presupposed by the evidence-based medicine and
policy model is rarely the case. Policy alliances both around science and in relation
to policy are variable and the contexts of time, culture and country have to be
taken into account. Overall, the case studies presented here demonstrate two
things: one methodological and one that relates to policy processes. The dominant
policy impact since the 1950s has been through quantitative methodologies,
among which epidemiology has assumed increasing importance. Evaluation is also
a policy tool. These methodologies are intricately bound up with policy processes
and alliances. There is much in these examples to support the cynic’s view that
policy makers use research as a drunk uses a lamp-post, for support rather than
for illumination. There is also, however, a more complex process of mutual accom-
modation between researchers and policy makers through various networks; this
is Jasonoff’s “co-production” of knowledge [6]. The role of epidemiology in that
process became increasingly important in the post-Second World War era.
However, the history of developments in terms of drugs and other substances in
the last fifty years remains largely unexplored. 

References

1. V. Berridge, “Science and policy: the case of post-war smoking policy” in Ashes to
Ashes: The History of Smoking and Health, S. Lock, L. Reynolds and E. M. Tansey,
eds. (Amsterdam, Rodopi, 1998). 

2. L. Berlivet, “Association and causation: the debate on the scientific status of risk
factor epidemiology and its impact on health policies”, in Networks of Knowledge:
Health and the Relationship Between Science and Policy Since 1945, V. Berridge, ed.
(Amsterdam, Rodopi, forthcoming).

3. G. Edwards and C. Busch, Drug Problems in Britain: A Review of Ten Years (London,
Academic Press, 1981).

4. V. Berridge and J. Stanton, “Science and policy: historical insights”, Social Science
and Medicine, special historical issue, Science Speaks to Policy, vol. 49, No. 9 (1999),
pp. 1133-1138.



Epidemiology and policy: the post-war context 151

5. B. Latour, Science in Action: How to Follow Scientists and Engineers Through Society
(Milton Keynes, Open University Press, 1987).

6. S. Jasanoff , “American exceptionalism and the political acknowledgement of risk”,
Daedalus, Fall 1990, pp. 61-81.

7. A. G. Jordan and J. J. Richardson, British Politics and the Policy Process (London,
Allen and Unwin, 1987).

8. V. Berridge and B. Thom, “Research and policy: what determines the relationship?”,
Policy Studies, vol. 17, No. 1 (1996), pp. 23-34.

9. M. Read, The Politics of Tobacco: Policy Networks and the Cigarette Industry
(Aldershot, Avebury, 1996).

10. W. Anderson, “The New York needle trial: the politics of public health in the age of
AIDS”, in AIDS and Contemporary History, V. Berridge and P. Strong, eds.
(Cambridge, Cambridge University Press, 2002).

11. R. Hartnoll and others, “Estimating the prevalence of opioid dependence”, Lancet,
vol. 1, 1985, pp. 203-205.

12. S. L. Satel and E. Aeschbach, “The Swiss heroin trials: scientifically sound?”, Journal
of Substance Abuse Treatment, vol. 17, No. 4 (1999), pp. 331-335.

13. M. Farrell and W. Hall, “The Swiss heroin trials: testing alternative approaches”,
British Medical Journal, vol. 316, No. 7132 (1998), p. 639.

14. Sunday Times, “Is Tony Blair turning a blind eye to cannabis?”, 2001.
15. K. Ahmed, “Cannabis users facing caution instead of arrest”, Observer, 1 September

2002.



Volume LIV, Nos. 1 and 2, 2002

The science of drug abuse epidemiology

Vienna International Centre, P.O. Box 500, A-1400 Vienna, Austria 
Tel: (+43-1) 26060-0, Fax: (+43-1) 26060-5866, www.unodc.org

BULLETIN 
ON NARCOTICS

BULLETIN 
ON 

NARCOTICS
Printed in Austria 

V-03-87283—October 2003—2,080

United Nations publication

Sales No. E.03.XI.17

ISBN 92-1-148170-8

ISSN 0007-523X


	PREFACE
	CONTENTS
	Drug abuse epidemiology: an overview*
	Estimating the prevalence of problematic drug use: a review of methods and their application
	The role of dynamic modelling in drug abuse epidemiology
	Drug use, drug abuse and heterogeneity
	The role of rapid assessment methods in drug use epidemiology
	Drug treatment data as an epidemiological indicator: methodological considerations and improved analyses
	An ethno-epidemiological approach for the multi-site study of emerging drug abuse trends: the spread of methamphetamine in the United States of America*
	Human immunodeficiency virus (HIV) infection rates and heroin trafficking: fearful symmetries
	The need for a global understanding of epidemiological data to inform human immunodeficiency virus (HIV) prevention among injecting drug users
	An ethical framework for drug epidemiology: identifying the issues
	Epidemiology and policy: the post-war context*

