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Preface

Drug abuse can be viewed from many perspectives.  At different
times and in different contexts, each of us uses multiple vocabularies to
describe and discuss drug abuse.  Sometimes we use the vocabulary of
choice and responsibility.  Sometimes we use the vocabulary of health
and disease.  Sometimes we use the marketplace vocabulary of supply
and demand. Sometimes we use the vocabulary of crime and punish-
ment.  The list goes on.

Scientific study cannot be expected to erase or reconcile fully our
multiple understandings and interpretations of drug abuse.  Were it not
for scientific research, however, we would be unable to understand drug
abuse from any of those perspectives.  Were it not for scientific research,
we would be unable to harness the social and political energy needed to
respond to drug abuse in a rational manner.

When the National Institute on Drug Abuse (NIDA) was established
in 1974, the nation was grappling with a major epidemic of illicit drug
use.  As part of a multipronged national response to this problem, Con-
gress made a significant investment in drug abuse research.  Over the
ensuing two decades, substantial advances have been made along numer-
ous scientific paths, ranging from the discovery of endogenous opioids to
an assessment of the impact of needle sharing on the transmission of HIV
(human immunodeficiency virus) disease.  As the primary federal fund-
ing agency for drug abuse research, NIDA deserves credit for stimulating
and supporting the talented scientists who have moved the field for-

v
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vi PREFACE

ward,1   for maintaining a coherent scientific agenda in the face of shifting
political winds, and for building a strong foundation for continuing scien-
tific progress in the years ahead.

In January 1995, at NIDA’s request, the Institute of Medicine (IOM)
formed the Committee on Opportunities in Drug Abuse Research to as-
sess current knowledge and accomplishments and to propose a research
agenda for the next decade.  The committee was asked to take a broad
perspective, considering not only NIDA’s research portfolio but any op-
portunity for increasing knowledge about drug abuse through research,
for promoting effective prevention and treatment strategies, and for ame-
liorating the consequences of drug abuse and dependence.  In order to
fulfill this charge, the IOM selected for membership on the committee
individuals with expertise in a variety of scientific disciplines who have
conducted research on many fields of inquiry bearing on drug abuse,
including neuroscience, clinical research and treatment, psychopharma-
cology, epidemiology, etiology, prevention, AIDS/HIV research, fetal and
child development, public health, and law and public policy.

During the course of the study, the committee met four times and
solicited written suggestions and opinions from experts in a variety of
fields.  In conjunction with its meetings, the committee invited presenta-
tions from treatment experts, criminologists, individuals associated with
community prevention programs and treatment centers, neuroscientists,
behavioral scientists, and other interested persons (see Appendix A).

The committee’s primary charge was to identify directions for future
research.  The committee recognized, however, that the setting of re-
search priorities is not a purely scientific task.  Priorities must reflect a
compound assessment of scientific opportunity and social significance.
Scientific hunches must be filtered through social aspirations.  In the end,
judgments about research in the multiplicity of fields relating to drug
abuse must be based on a shared conception of the goals of the nation’s
investment in drug abuse research.  In light of the diverse perspectives
and values that shape this field of research, it seems appropriate to set
forth the committee’s own perspective on its task.

In the committee’s view, scientific research pertaining to drug abuse
is most usefully organized and evaluated within a public health frame-
work.  The ultimate aim of the nation’s investment in drug abuse research
is to enable society to take more effective measures to prevent abuse of
and dependence on harmful drugs (e.g., alcohol, nicotine, cocaine, opi-

1Other sources of research support include the National Institute on Mental Health, the
National Institute on Alcohol Abuse and Alcoholism, the Substance Abuse and Mental
Health Services Administration (SAMHSA), and the Department of Justice. However, NIDA
supports 85 percent of the world’s research on drug abuse and addiction.
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PREFACE vii

ates) and to reduce the harmful individual and social consequences asso-
ciated with abuse and dependence.   The menu of potentially useful soci-
etal interventions encompasses those available for any public health prob-
lem, including actions focused on the host (user), agent (drug), and
environment (setting).  This is not to say that the public health perspective
is the only way to think about drug abuse, for as noted, drug abuse can be
interpreted and understood from many perspectives.  However, a public
health framework is well suited to the task because it is comprehensive
enough to incorporate many diverse fields of scientific inquiry and supple
enough to embrace almost all policy positions that people hold about
drug abuse control.

Another virtue of the public health paradigm is that it encompasses
and integrates strategies of “demand reduction” and “supply reduction”
that are too often used to bifurcate drug abuse prevention programs.  At
first glance, those categories seem to fit well within a public health para-
digm:  supply reduction strategies aim to reduce the availability of abus-
able drugs (the agent), whereas demand reduction strategies aim to re-
duce the “host’s” drug-using behavior.  From an empirical perspective,
however, the usefulness of this dichotomy is limited.  Most importantly, it
fails to encompass strategies explicitly designed to ameliorate the conse-
quences of abuse and dependence.  Also, in practice, those terms are usu-
ally defined to put all “law enforcement” research in the supply reduction
category and all “health” research in the demand reduction category.
That misleading practice creates fiscal and conceptual impediments to a
comprehensive research agenda because it signals a division of effort
between the research-sponsoring agencies in the Departments of Justice
and of Health and Human Services.  For example, even though legal
sanctions aimed at users are a key part of the societal effort to reduce
demand for illicit drugs, the behavioral effects of legal sanctions are rarely
included in a research agenda for “prevention” or demand reduction.
Similarly, because efforts to suppress the availability of controlled sub-
stances are seen as supply reduction, the actual effects of those efforts on
the prevalence and social consequences of drug abuse tend to be ignored,
as do the effects of controlled substance regulation on legitimate medical
practice.

A public health perspective provides criteria of relevance and a frame-
work for assessing priorities.  Drawing on that perspective, the committee
decided to include within its vision any fields of inquiry that, if produc-
tive, could enable the nation to reduce the individual and social costs of
drug abuse.  More specifically, the “field” of drug abuse research encom-
passes research designed to enhance our understanding of (1) the nature
and scope of drug abuse and dependence; (2) the causes and consequences
of drug abuse and dependence; and (3) the efficacy and costs of interven-
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viii PREFACE

tions aimed at reducing drug abuse and dependence and ameliorating its
adverse consequences.

The nation’s drug abuse policy has been subject to persistent debate
for 75 years.  Awareness of the continuing controversy led the committee
to think about the relationship between drug abuse research and drug
abuse policy.  History teaches that the drug abuse research agenda is
inevitably shaped by prevailing assumptions and values, especially those
embedded in existing public policies and laws (see Appendix B). At one
level, this is altogether appropriate; after all, drug abuse research is pri-
marily a public investment, and the social value of proposed research is
properly influenced by public opinion and judged by politically account-
able decisionmakers.

At the same time, open mindedness is a sine qua non of scientific
progress. In all value-charged areas of scientific research, including drug
abuse, scientists must always be prepared to ask whether important and
potentially fruitful avenues of inquiry are being foreclosed because they
are not “politically correct.” In this spirit of critical reflection, the commit-
tee has asked whether and to what extent the goals of drug abuse research
are circumscribed by existing social policies.  Use of unprescribed opiates,
cocaine, and other “controlled substances” is prohibited by law.  In com-
mon parlance, the term “drug abuse” typically refers to any use of those
drugs, whereas nicotine and alcohol are generally not regarded as drugs
at all, much less drugs of abuse.  However, the committee questioned
whether the objectives of drug abuse research differ from the objectives of
research concerning nicotine and alcohol.  In the committee’s view, the
answer is no.  Differences in the legal status of these substances do not
require or entail separate research agendas; to the contrary, differences in
legal controls present specific researchable issues within the framework
of a common public health research agenda.

The ultimate goal of social policy for alcohol, nicotine, and controlled
substances is to reduce the adverse health and social consequences associ-
ated with abuse of, or dependence on, these harmful drugs and thereby to
reduce the staggering social costs associated with their use.  The contro-
versial policy question is whether and to what extent society should aim to
discourage or suppress use as a means of reducing abuse and depen-
dence.  In the context of alcohol, prevailing policy aims to suppress con-
sumption by minors but does not aim to discourage “responsible use” by
adults.  In the context of nicotine, national policy aims to suppress use by
minors and is moving toward a policy of regulatory discouragement for
adults.  In the context of prohibited drugs, prevailing policy aims to sup-
press use by everyone as a means of preventing abuse.  In all three con-
texts, however, the aim of scientific research is the same:  to advance our
knowledge regarding the causes and consequences of using these drugs;
to determine the best methods (including prevention of both initiation
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PREFACE ix

and escalation of use) for minimizing adverse consequences; and to deter-
mine the benefits and costs of alternative strategies for reducing abuse
and dependence.

During the course of its deliberations, the committee also discussed
the issue of so-called root causes that repeatedly surfaces in contempo-
rary public debate about crime, drug abuse, and other social problems.
Some members believe that a major national commitment to improve the
social and economic conditions of the disintegrating and impoverished
communities of this country—to enhance educational opportunities, to
create jobs, to protect children, and generally, to nurture hope where
there is now despair—would substantially reduce drug abuse and other
symptoms of social distress. Other committee members are not so san-
guine about the preventive impact of such an investment, pointing out
that the existing etiological research does not provide strong scientific
support for the root cause hypothesis.

In the end, the debate about root cause turns as much on political
philosophy as it does on empirical evidence, and definitive answers are
unlikely to be produced by scientific investigation. However, reflection
on this issue enriched the committee’s understanding of the factors that
should be taken into account in the design of a research agenda that is at
once ambitious and realistic. No one thinks that drug abuse research can
reasonably be expected to yield the “magic bullet”—a vaccine or a phar-
macological cure—that would eliminate drug abuse and dependence in
all individuals. Drug abuse is an endemic public health problem in mod-
ern societies, and it is a mistake, in the committee’s opinion, for either
policymakers or research scientists to promise more than they can achieve.
At the same time, committee members are confident that a comprehen-
sive research strategy, proceeding on all fronts of basic and applied re-
search described in this report, can reasonably be expected to enable our
nation to reduce drug abuse and dependence and to ameliorate its ad-
verse social consequences.

In the final analysis, the value of the investment in drug abuse re-
search is measured in lives saved and reclaimed, in the success of each
young person who stays in school and joins the work force, and in the
happiness of each child nurtured by his or her parents rather than abused
or abandoned by them. On the surface, this report is about the pursuit of
opportunities in science; however, its real meaning can be seen in the
faces of people who suffer, and cause others to suffer, because they use
drugs. They are the beneficiaries of drug abuse research and of the recom-
mendations presented in this report.

Richard J. Bonnie, LL.B., Chair
Committee on Opportunities in Drug Abuse Research
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1

Executive Summary

Drug abuse research is an important public investment that has
yielded substantial advances in scientific understanding about all facets
of drug abuse and important discoveries in basic neurobiology, psychia-
try, pain research, and other adjacent fields of inquiry. A sustained re-
search effort will strengthen society’s capacity to reduce drug abuse and
ameliorate its adverse consequences. Drug abuse research, however, must
compete for funding with research in other fields of public health, re-
search in other scientific domains, and other pressing public needs. Rec-
ognizing the scarcity of resources, mechanisms are identified to effec-
tively increase the yield per dollar invested in research. Those mechanisms
include: stable funding; use of a comprehensive public health framework;
wider acceptance of a medical model of drug dependence; better transla-
tion of research findings into practice; raising the status of drug abuse
research; and facilitating interdisciplinary research.

The ultimate aim of the nation’s investment in drug abuse research is
to enable society to take effective measures to prevent drug use, abuse,
and dependence, and thereby reduce adverse individual and social con-
sequences and associated costs. Health consequences of drug abuse
include increased rates of human immunodeficiency virus (HIV) trans-
mission , increased spread of tuberculosis; adverse developmental conse-
quences to children of drug-abusing parents; and increased violence. The
extent of the impact of drug use, abuse, and dependence on society is
evidenced by its enormous economic burden. When the cost of illicit drug
use, abuse, and dependence is tallied with that of alcohol and nicotine,
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2 PATHWAYS OF ADDICTION

the collective costs of drug use and abuse (approximately $257 billion)
exceeds the estimated annual $117 billion cost of heart disease and the
estimated annual $104 billion cost of cancer (AHA, 1992; ACS, 1993; D.
Rice, University of California at San Francisco, personal communication,
1995). The federal government investment in drug abuse research and
development (in FY 1995) was $542.2 million, which represents 4 percent
of the $13.3 billion spent by the federal government on drug abuse
(ONDCP, 1996).  By comparison, $8.5 billion (64 percent of the FY 1995
budget) was spent on criminal justice programs; $2.7 billion (20 percent)
on treatment of drug abuse, and $1.6 billion (12 percent) on prevention
efforts.

The  widespread prevalence of illicit drug use in the United States
presents another indication of the need for continued research. It was
estimated that in 1994, 12.6 million people had used illicit drugs (prima-
rily marijuana) in the past month (SAMHSA, 1995). The number of heavy
drug users, using at least once a week, is difficult to determine. It has been
estimated that in 1993 there were 2.1 million heavy cocaine users and
444,000 to 600,000 heavy heroin users (Rhodes et al., 1995).

In light of the magnitude of the drug abuse problem in the United
States and the adverse health and social consequences, the National Insti-
tute on Drug Abuse (NIDA) requested that the Institute of Medicine (IOM)
examine accomplishments in drug abuse research and provide guidance
for future research. The IOM Committee on Opportunities in Drug Abuse
Research (formed in January 1995) is convinced that the field is on the
threshold of significant advances, and that a sustained research effort will
strengthen society’s capacity to reduce drug abuse and ameliorate its
adverse consequences.  The committee’s report focuses broadly on oppor-
tunities and priorities for future scientific research in drug abuse.

VOCABULARY

In the committee’s view, the term drug should be understood, in its
generic sense, to encompass alcohol and nicotine as well as illicit drugs.  It
is very important for the general public to recognize that alcohol and
nicotine constitute, by far, the nation’s two largest drug problems, whether
measured in terms of morbidity, mortality, or social cost.  Continued
separation of alcohol, nicotine, and illicit drugs in everyday speech is an
impediment to public education, prevention, and therapeutic progress.

Although the committee uses the term drug in its generic sense, to
encompass alcohol and nicotine, the report focuses, at NIDA’s request, on
research opportunities relating to illicit drugs; research on alcohol and
nicotine is discussed only when the scientific inquiries are intertwined.
Because the report sometimes ranges more broadly than illicit drugs, how-
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EXECUTIVE SUMMARY 3

ever, the committee has adopted several semantic conventions to pro-
mote clarity and avoid redundancy.  First, the term drug, unmodified,
refers to all psychoactive drugs, including alcohol and nicotine.  When
reference is intended to refer solely to illicit drugs such as heroin, cocaine,
and other drugs regulated by the Controlled Substances Act, the commit-
tee says so explicitly.  Occasionally, to ensure that the intended meaning
is clear, the report refers to “illicit drugs and nicotine” or to “illicit drugs
and alcohol,” as the case may be.

The report employs the standard three-stage conceptualization of
drug-taking behavior that applies to all psychoactive drugs, whether licit
or illicit. Each stage—use, abuse, dependence—is marked by higher levels
of use and increasingly serious consequences. Thus, when the report re-
fers to the “use” of drugs, the term is usually employed in a narrow sense
to distinguish it from intensified patterns of use. Conversely, the term
“abuse” is used to refer to any harmful use, irrespective of whether the
behavior constitutes a “disorder” in the DSM-IV diagnostic nomencla-
ture.  When the intent is to emphasize the clinical categories of abuse and
dependence, that is made clear.

The committee also draws a clear distinction between patterns of
drug-taking behavior, however described, and the harmful consequences
of that behavior for the individual and for society.  These consequences
include the direct, acute effects of drug taking such as a drug-induced
toxic psychosis or impaired driving, the effects of repeated drug taking on
the user’s health and social functioning, and the effects of drug-seeking
behavior on the individual and society.  It bears emphasizing that adverse
consequences can be associated with patterns of drug use that do not
amount to abuse or dependence in a clinical sense.

BEHAVIORAL RESEARCH

Behavioral research has contributed to our understanding of many of
the factors involved in drug abuse, including initiation, maintenance, ces-
sation, and relapse. The major contribution of behavioral research to the
study of drug abuse has been the development of the drug self-adminis-
tration model, which has been augmented by the development of addi-
tional complementary models. Behavioral models are useful for develop-
ing drug abuse pharmacotherapies; improving treatment engagement and
compliance; developing novel procedures for both strengthening weak
positive behaviors and attenuating strong drug-related behaviors; ad-
dressing questions related to mechanisms of craving and relapse; and
promoting better understanding of drug use over the life span of drug
users. Increased understanding of various drugs’ mechanisms of action
can also lead to better understanding of behavior and of vulnerability to
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4 PATHWAYS OF ADDICTION

drug abuse, which may not be elucidated with familial and drug use
histories.  The continued development of behavioral models is necessary
to improve integration of data and variables being studied.

The committee recommends the use of behavioral models (involv-
ing both humans and nonhumans) to further our understanding of
the various aspects of drug use, abuse, and dependence (such as
initiation, relapse, prolonged abstinence, craving, and transitions
from drug use to abuse); to develop improved behavioral and phar-
macological interventions for the treatment of drug abuse and de-
pendence; and to inform prevention efforts.

NEUROSCIENCE

Drug dependence has long been associated with some perturbation of
the brain reward systems. At the system level, specific neural circuits
have been identified that mediate the acute reinforcing effects of drugs.
Cellular studies have identified specific changes in the function of differ-
ent components of the midbrain-forebrain system and are beginning to
provide a framework for understanding the adaptive changes within neu-
rons that are associated with withdrawal and sensitization. Molecular
studies not only have identified the specific neurotransmitter receptors
and receptor subtypes important for mediating those acute reinforcing
effects of drugs, but also have begun to provide a molecular basis for the
long-term plasticity associated with relapse and vulnerability. Addition-
ally, in the past decade, enormous technological advances in the field of
functional brain imaging present the possibility of eliminating the gap
between basic neurosciences and clinical research.

Significant progress has been made in understanding the neural sub-
strates of drug dependence, and yet—due to the complexity of the brain
and the difficulties inherent in studying the pathogenesis of any brain
disease—there is still much more work to be done. Although physical
withdrawal from drugs can now be managed with the aid of pharmaco-
therapies, currently available treatments for the behavioral aspects of de-
pendence remain inadequate for most people. By utilizing increasingly
sophisticated research techniques and methods, future neurobiological
studies at all levels of inquiry—molecular, cellular, and system—will pro-
vide essential information for developing drug abuse treatment and pre-
vention measures.

Advances in neuroscience have shown that pain and addiction re-
search have more in common than a shared clinical pharmacology. Mo-
lecular, cellular, and behavioral analyses of animal models of pain and
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drug abuse provide complementary insights into the brain systems for
reward and aversion.

The committee recommends continued support for fundamental
investigations in neuroscience on the molecular, cellular, and sys-
tems levels.  Research should be supported in the following areas:
developing better animal models of the motivational aspects of drug
dependence (with particular emphasis on protracted abstinence and
propensity to relapse); genetics research; brain imaging; the neuro-
biology of co-occurring psychiatric disorders and drug abuse; ani-
mal models of the effects of HIV infection on the brain; the neuro-
toxicity of drug dependence; immunological approaches to drug
abuse treatment; and pain and analgesia.

EPIDEMIOLOGY

Epidemiological research provides information essential for defining
the scope of the drug abuse problem by identifying populations at risk.
This research also provides insights into the etiology of drug initiation
and use. A major accomplishment of epidemiological research has been
the establishment of a variety of data systems that measure different as-
pects of drug use and abuse. Two major data systems provide broad-
based statistics on trends in drug use in the general population: the Na-
tional Household Survey on Drug Abuse, and the Monitoring the Future
study. Although these two major systems provide reasonably accurate
epidemiologic data on drug use among the general population, they are
limited in assessing the extent of drug abuse or dependence.

The committee recommends continued epidemiological research to
allow for the assessment of a broader range of issues.  Those issues
may include the extent of drug abuse and dependence; the nature
and extent of drug use and abuse among youth; the nature and
extent of co-occurring drug abuse and psychiatric disorders; and
improvement in the reliability and validity of the methods for col-
lecting and analyzing the data.

ETIOLOGY

Etiologic research has identified many factors that affect drug use,
although no single variable or set of variables explains drug use by an
individual. Further, there is no reason to believe that the same factor will
affect all individuals in the same way, nor is there any reason to believe
that the factors responsible for initiation of drug use are of equal impor-
tance in continuation or escalation of use. There appears to be no consen-
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6 PATHWAYS OF ADDICTION

sus as to what factors are involved in all cases of drug use and abuse.
Generally, etiological studies conducted on population samples have fo-
cused on drug use; those conducted on clinical samples, especially those
concerned with familial factors, have tended to focus on the etiology of
drug abuse and dependence.

Two general categories of variables have been examined—risk factors
and protective factors—although research, to date, has been focused pri-
marily on risk factors associated with drug use rather than on abuse and
dependence. There are biological, psychosocial, and contextual risk fac-
tors associated with drug use and abuse. Risk factors are related to the
probability of an individual’s developing a disease or to vulnerability
which is a predisposition to a specific disease process. Protective factors
are variables that are statistically associated with reduced likelihood of
drug use.  In statistical terms, a protective factor moderates the relation-
ship between a risk factor and drug use and abuse, or it buffers the impact
of risk factors on the individual.  When the protective factor is present, it
is assumed that there will be considerably less drug use and abuse than
would otherwise be expected, given the risk factors that are also present.

The committee recommends multidisciplinary research to investi-
gate the combined effects of biological, psychosocial, and contex-
tual factors as they relate to the development of drug use, abuse,
and dependence.  The committee further recommends that studies
be of long enough duration to enable follow-up of participants in
determining the role of risk and protective factors related to the
transition from use to abuse and dependence.  Research areas
should include the role of the following: family factors in the etiol-
ogy of drug use and abuse; psychopathology as a precursor to drug
use and abuse in adolescents and adults; risk and protective factors
related to drug use and abuse, especially during discrete develop-
mental stages; and childhood risk and protective factors that are
associated with adult drug abuse and dependence.

PREVENTION

Drug abuse prevention research parallels recent trends in mental and
physical health promotion and the emerging new discipline of prevention
science.  This enterprise requires the integration of epidemiological, etio-
logical, and preventive intervention research. As applied to drug abuse,
prevention science began in the mid- to late 1970s with attempts to pre-
vent cigarette smoking among adolescents.  The early focus was on chang-
ing the individual rather than the environment, and interventions usually
occurred in schools.
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Public health officials categorize preventive interventions based on
when the intervention occurs: primary prevention involves intervening
before the behavior appears; secondary prevention involves intervening
after the onset of the behavior but before it becomes habitual; tertiary
prevention involves intervening after the behavior has become habitual,
with the goal of reducing or eliminating the behavior. Since 1990, a sec-
ond model has been used increasingly to supplement these public health
categories for preventive interventions:  universal (delivered to the gen-
eral population); selective (targeted at those presumed to be most “at
risk”); and indicated (targeted at those who are exhibiting some clinically
demonstrable abnormality, though perhaps not the “disease” itself).

Although there has been a debate about the relative value of univer-
sal and selective interventions, they do not have to be viewed as mutually
exclusive.  In fact, it is more fruitful to view them as mutually supportive
rather than competing alternatives. For example, universal interventions
can promote antidrug norms in the larger society, and selective interven-
tions can then build on universal preventive messages.  Moreover, pre-
ventive intervention messages designed specifically for high-risk youth
can be delivered within the context of universal prevention programs,
avoiding the risk of harmful labeling.  Both universal and targeted inter-
ventions have promise for prevention science but require more careful
examination.

The committee recommends rigorous evaluation of universal ver-
sus targeted prevention intervention programs with regard to effec-
tiveness and cost-effectiveness, with particular focus on the initia-
tion of use and on the transition from use to abuse and dependence.
Emphasis should be placed on school-, family-, media-, and com-
munity-based interventions; interventions appropriate for high-risk
populations; interventions aimed at ethnic subgroups; and multi-
component interventions especially at the community level.

CONSEQUENCES

The ramifications of drug abuse extend far beyond the individual
drug abuser, because the health and social consequences of drug abuse—
HIV/AIDS, violence, tuberculosis, fetal effects, crime, and disruptions in
family, workplace, and educational environments—have devastating im-
pacts on society and exact a cost of billions of dollars annually. The com-
mittee focused on three areas that involve pronounced social conse-
quences and where the need for strategic preventive interventions are
greatest: (1) the transmission and course of HIV infection; (2) fetal and
child development; and (3) violent behavior.
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8 PATHWAYS OF ADDICTION

HIV/AIDS

It now appears that injection drug use is the leading risk factor for
new HIV infection in the United States (Holmberg, 1996). More than one-
third (35 percent) of AIDS cases reported through December 1995 were
related to injection of illicit drugs through three mechanisms: the sharing
of contaminated injection equipment, heterosexual contact with an injec-
tion drug user (IDU), or through maternal injection of illicit drugs (CDC,
1995).

The committee recommends continued and expanded research ef-
forts regarding noninjecting and injecting drug use and HIV trans-
mission.  Specifically, epidemiological studies of the prevalence
and correlates of HIV infection in vulnerable populations of drug
users and IDUs; and studies of effective risk reduction strategies
for changing sexual risk behaviors and drug injection behaviors are
needed.

Fetal and Child Development

Drug abuse can have a significant impact on the health of children
who either are exposed to nicotine, alcohol, or illicit drugs, prenatally
through maternal drug abuse or grow up in a drug-abusing household.
Nicotine, alcohol, heroin, marijuana, and cocaine readily cross the pla-
centa and the blood-brain barrier, creating a potentially increased risk of
adverse biologic consequences to overall fetal development and specifi-
cally to fetal brain development. Further, the majority of women who use
heroin, marijuana, or crack cocaine also use varying amounts of alcohol
and/or nicotine and may use one or more illicit drugs in combination.
Children without prenatal exposure may also suffer collateral health ef-
fects due to growing up in a drug-abusing household.

The committee recommends continued research on the magnitude
and extent of the effects of maternal drug abuse on the prenatally
exposed infant and child over time and the effects on children of
growing up in a drug-abusing household.

Violence

Drugs may act as a cause, response, moderator, and/or mediator of
violent behavior. Additionally, there is evidence of a complex linkage
between violence, drug abuse, and co-occurring psychiatric disorders.
Illicit drug and alcohol abuse are significantly more prevalent among
persons who suffer from psychiatric disorders (e.g., schizophrenia, bipo-
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lar disorder, and depression) than among persons without psychiatric
disorders and are particularly common among those with personality
disorders. Those individuals with co-occurring disorders (who are also at
risk for violent behavior) tend to manifest poor outcomes in standard
treatment programs and often receive no treatment at all; thus, they pose
a special challenge to the treatment and criminal justice systems.

The committee recommends research on violence, drug abuse, and
co-occurring psychiatric disorders.  Particular emphasis should be
placed on the mechanisms underlying comorbidity and violent be-
havior and on developing effective prevention and treatment inter-
ventions.

TREATMENT

Treatment is clearly indicated for individuals diagnosed with drug
dependence, the most serious of the three levels of drug consumption—
use, abuse, and dependence. As a consequence of compulsive drug-seek-
ing behavior and loss of control over consumption, drug dependence is
usually a chronically relapsing disorder (i.e., one that may persist indefi-
nitely and is prone to recur even after periods of remission).

Research has shown that drug abuse treatment is both effective and
cost-effective in reducing not only drug consumption but also the associ-
ated health and social consequences. Structured treatment programs are
generally classified according to four major treatment modalities—metha-
done maintenance, outpatient drug-free programs, therapeutic communi-
ties, and chemical dependency programs. Treatment gains are typically
found in reduced intravenous and other drug use, reduced criminality,
and enhanced health and productivity. Treatment research has greatly
expanded the range of pharmacotherapeutic and psychosocial treatment
approaches available, and most clinical settings utilize both treatment
approaches.

The continued research challenge will be to develop more effective
and cost-effective pharmacotherapeutic and psychosocial treatments that
address the specific needs of individual patients and to refine the tools
and techniques for clinical assessment and diagnostic differentiation.

The committee recommends that the appropriate federal and pri-
vate agencies continue to support research to improve and evaluate
the effectiveness of drug abuse treatment. This includes studies on
optimal strategies for matching patients to the most appropriate
treatment modalities; development of medications for the treatment
of drug abuse and dependence; the efficacy of pharmacotherapies
and psychosocial therapies to treat individuals with co-occurring
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10 PATHWAYS OF ADDICTION

psychiatric disorders and drug abuse; the natural history of HIV
infection among drug users and effective models of health care
delivery for HIV-infected drug abusers; and the efficacy of treat-
ment programs designed toward addressing the needs of special
populations (i.e., women, adolescents, and prisoners).

MANAGED CARE

Managed care has become an important trend in drug abuse treat-
ment. In response to the escalating costs of treatment, managed drug
abuse care proposes to contain costs, increase access, and ensure quality.
It entails many changes from traditional fee-for-service coverage, includ-
ing changes in the organization, financing, and delivery of services—
most recognizably through case management which seeks to match pa-
tients to the most appropriate, yet least restrictive, treatment setting.

Despite its enormous growth, there is a dearth of peer-reviewed re-
search about whether managed drug abuse care is achieving those goals.
The only definitive conclusion to be reached on the pivotal claims of
managed care—that it enhances access, lowers cost, and ensures qual-
ity—is that there are insufficient data. The modest body of research does
point to lower costs and less reliance on inpatient care. However, treat-
ment outcomes are still unknown due to the current lack of research on
the effectiveness and cost-effectiveness of managed care treatment. Addi-
tionally, there is no research on what could potentially be inadequacies in
managed drug abuse care: denial of treatment; undertreatment; and cost-
shifting to other providers, public health and welfare agencies, and the
criminal justice system.

The committee recommends that the appropriate federal agencies
(e.g., the Substance Abuse and Mental Health Services Administra-
tion [SAMHSA], the Health Care Financing Administration
[HCFA], the National Institute on Drug Abuse [NIDA], and the
National Institute on Alcohol Abuse and Alcoholism [NIAAA]) and
private organizations undertake studies of the organization, financ-
ing, and characteristics of drug abuse treatment in the managed
care setting, including variations in the content, intensity, con-
tinuum of care, and duration of treatment as they relate to patient
needs.

DRUG CONTROL

The effects of drug control are usually not included within the ambit
of “drug abuse research” and are assumed to lie instead within the pur-
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view of criminal justice research. In the committee’s view, however, the
effects of legal controls, and of different strategies for implementing and
enforcing them, should be seen as an important component of a compre-
hensive drug abuse research strategy. Conceived broadly, policy-relevant
effects encompass all the benefits of legal controls (in reducing use, abuse,
and dependence on illicit drugs and the associated adverse consequences)
and the costs, or side-effects, of those controls (ranging from violence
associated with the illicit drug trade to the costs of imprisonment). On
many of these questions, there is no dearth of opinion but little in the way
of systematic, rigorous research.

An integrated perspective that encompasses interventions aimed at
both supply and demand can yield important advances by overcoming
disciplinary and bureaucratic boundaries. Four specific opportunities for
research on the public health effects of drug control are identified in the
report: (1) the effects of controlled substance regulation on legitimate
medical use and scientific research; (2) the effects of supply reduction on
drug consumption; (3) the effects of criminal sanctions (including coerced
treatment) on drug use; and (4) the effects of confidentiality on participa-
tion in treatment.

The committee encourages NIDA, the National Institute of Justice
(NIJ), and other public and private sponsors of drug abuse research
to incorporate policy-relevant studies of drug control within a com-
prehensive scientific agenda.

This report sets forth drug abuse research initiatives for the next de-
cade based on an assessment of what is now known and a calculated
judgment about what initiatives are most likely to advance our knowl-
edge in useful ways. This report is not meant to be a road map or tactical
battle plan, but is best regarded as a strategic outline. Prudent research
planning must respond to newly emerging opportunities and needs while
maintaining a steady commitment to the achievement of long-term objec-
tives.
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1

Introduction

Drug abuse research became a subject of sustained scientific interest
by a small number of investigators in the late nineteenth and early twen-
tieth centuries.  Despite their creative efforts to understand drug abuse in
terms of general advances in biomedical science, the medical literature of
the early twentieth century is littered with now-discarded theories of
drug dependence, such as autointoxication and antibody toxins, and with
failed approaches to treatment.  Eventually, escalating social concern
about the use of addictive drugs and the emergence of the biobehavioral
sciences during the post-World War II era led to a substantial investment
in drug abuse research by the federal government (see Appendix B). That
investment has yielded substantial advances in scientific understanding
about all facets of drug abuse and has also resulted in important discover-
ies in basic neurobiology, psychiatry, pain research, and other related
fields of inquiry. In light of how little was understood about drug abuse
such a short time ago, the advances of the past 25 years represent a re-
markable scientific accomplishment. Yet there remains a disconnect be-
tween what is now known scientifically about drug abuse and addiction,
the public’s understanding of and beliefs about abuse and addiction, and
the extent to which what is known is actually applied in public health
settings.

During its brief history, drug abuse research has been supported
mainly by the federal government, with occasional investments by major
private foundations.  At the federal level, the lead agency for drug abuse
research is the National Institute on Drug Abuse (NIDA), which supports
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14 PATHWAYS OF ADDICTION

85 percent of the world’s research on drug abuse and addiction.  Other
sponsoring agencies include the National Institute of Mental Health
(NIMH), the National Institute on Alcohol Abuse and Alcoholism
(NIAAA), and the Substance Abuse and Mental Health Services Adminis-
tration (SAMHSA), all in the Department of Health and Human Services;
as well as the Office of Justice Programs (OJP) in the Department of Jus-
tice.  Throughout the federal government, the FY 1995 investment in drug
abuse research and development was $542.2 million, which represents 4
percent of the $13.3 billion spent by the federal government on drug
abuse (ONDCP, 1996).  By comparison, $8.5 billion (64 percent of the FY
1995 budget) was spent on criminal justice programs,1  $2.7 billion (20
percent) on treatment of drug abuse, and $1.6 billion (12 percent) on
prevention efforts.

In 1992, the General Accounting Office (GAO) released a report Drug
Abuse Research: Federal Funding and Future Needs, which recommended
that Congress review the place of research in drug control policy and its
modest 4 percent share of the drug control budget.  The report questioned
whether the federal commitment to research was adequate, given the
enormity of research needs (GAO, 1992), and whether adequate evalua-
tion research was being conducted to determine the efficacy of various
drug control programs.  In FY 1995, drug abuse research was still little
more than 4 percent of the entire drug control budget.

In January 1995, NIDA requested the Institute of Medicine (IOM) to
examine accomplishments in drug abuse research and provide guidance
for future research opportunities.  This report by the IOM Committee on
Opportunities in Drug Abuse Research focuses broadly on opportunities
and priorities for future scientific research in drug abuse. After a brief
review of major accomplishments in drug abuse research, the remainder
of this chapter discusses the vocabulary and basic concepts used in the
report, highlights the importance of the nation’s investment in drug abuse
research, and explores some of the factors that could improve the yield
from that investment.

MAJOR ACHIEVEMENTS IN DRUG ABUSE RESEARCH

There have been remarkable achievements in drug abuse research
over the past quarter of a century as researchers have learned more about
the biological and psychosocial aspects of drug use, abuse, and depen-
dence.  Behavioral researchers have developed animal and human mod-

1Criminal justice programs include interdiction, investigation, international efforts, pros-
ecution, correction efforts, and intelligence programs.
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els of drug-seeking behavior, that have, for example, yielded objective
measures of initiation and repeated administration of drugs, thereby pro-
viding the scientific foundation for assessments of “abuse liability” (i.e.,
the potential for abuse) of specific drugs (see Chapter 2). This information
is an essential predicate for informed regulatory decisions under the Food,
Drug and Cosmetic Act and the Controlled Substances Act. Taking ad-
vantage of technological advances in molecular biology, neuroscientists
have identified receptors or receptor types in the brain for opioids, co-
caine, benzodiazepines, and marijuana and have described the ways in
which the brain adapts to, and changes after, exposure to drugs.  Those
alterations, which may persist long after the termination of drug use,
appear to involve changes in gene expression. They may explain enhanced
susceptibility to future drug exposure, thereby shedding light on the enig-
mas of withdrawal and relapse at the molecular level (see Chapter 3).
Epidemiologists have designed and implemented epidemiological sur-
veillance systems that enable policymakers to monitor patterns of drug
use in the population (Chapter 4) and that enable researchers to investi-
gate the causes and consequences of drug use and abuse (Chapters 5 and
7, respectively). Paralleling broader trends in health promotion and dis-
ease prevention in the past 20 years, the field of drug abuse prevention
has made significant progress in evaluating the effectiveness of interven-
tions implemented in a range of settings including communities, schools,
and families (see Chapter 6).

Marked gains have also been made in treatment research, including
improvements in diagnostic criteria; development of a wide range of treat-
ment interventions and sophisticated methods to assess treatment out-
come; and development and approval of levo-alpha-acetylmethadol
(LAAM), a medication for the treatment of opioid dependence.  Pharma-
cological and psychosocial treatments, alone or in combination, have been
shown to be effective for drug dependencies, and treatment has been
shown to reduce drug use, HIV (human immunodeficiency virus) infec-
tion rates, health care costs, and criminal activity (see Chapter 8).

Drug abuse researchers have also made major contributions to knowl-
edge in adjacent fields of scientific inquiry.  For example, NIDA-spon-
sored research was the driving force in the identification of morphine-like
substances that serve as neurotransmitters in specific neurons located
throughout the central and peripheral nervous systems (Olson et al., 1994).
Identification of these substances represents a dramatic breakthrough in
understanding the mechanisms of pain, reinforcement, and stress.  Addi-
tionally, the discovery of opioid peptides as neurotransmitters played a
key role in the identification of numerous other peptide neurotransmit-
ters (Cooper et al., 1991; Goldstein, 1994; Hokfelt et al., 1995).  These
discoveries have broadened the understanding of brain function and now
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16 PATHWAYS OF ADDICTION

form the basis of many current strategies in the design of new drug treat-
ments for neuropsychiatric disorders. Additionally, drug abuse research
has contributed to the development of brain imaging techniques.

Drug abuse research has also provided a major impetus for neuro-
pharmacological research in psychiatry since the late 1950s, when it was
discovered that LSD (lysergic acid diethylamide; a hallucinogen that pro-
duces psychotic symptoms) affected the brain’s serotonin systems (Coo-
per et al., 1991).  That seminal discovery stimulated decades of research in
the neuropharmacological basis of behavior and psychiatric disorders.
The impact on antipsychotic research has been dramatic. In addition,
stimulants (e.g., cocaine and amphetamine) were found to produce a state
of paranoid psychosis, resembling schizophrenia, in some people. The
actions of stimulants on the brain’s dopamine pathways continue to in-
form researchers of the potential role of those pathways in the treatment,
and perhaps the pathophysiology, of schizophrenia (Kahn and Davis,
1995). Drug abuse research also has had an impact on antidepressant
research (e.g., the actions of drugs of abuse on the brain’s serotonin sys-
tems have provided useful models with which to investigate the role of
those systems in depression and mania). Depression is a risk factor for
treatment failure in smoking cessation (Glassman et al., 1993) and depres-
sion-like symptoms are dominant during cocaine withdrawal
(DiGregorio, 1990). Consequently, treatment of depression in nicotine-
and cocaine-dependent individuals has been an area of interest for drug
abuse research.

Some drugs that are abused, most notably the opioid analgesics, have
essential medical uses. Since its founding, NIDA has been the major sup-
porter of research into brain mechanisms of pain and analgesia, analgesic
tolerance, and analgesic pharmacology.  The resulting discoveries have
led to an understanding of which brain circuits are required to generate
pain and pain relief (Wall and Melzack, 1994), have revolutionized the
treatment of postoperative and cancer pain (Foley and Inturrisi, 1986;
Carr et al., 1992; Jacox et al., 1994), and have led to improved treatments
for many other conditions that result in chronic pain (see Chapter 3).

VOCABULARY OF DRUG ABUSE

Ordinarily, scientific vocabulary evolves toward greater clarity and
precision in response to new empirical discoveries and reconceptual-
izations.  That creative process is evident within each of the disciplines of
drug abuse research covered in various chapters of this report. Interest-
ingly, however, the words describing the field as a whole, and connecting
each chapter to the next, seem to defy the search for clarity and precision.
Does “drug” include alcohol and tobacco? What is “abuse”? Are use and
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abuse mutually exclusive categories? Are abuse and dependence mutu-
ally exclusive categories? Does use of illicit drugs per se amount to abuse?
Does abuse include underage use of nicotine? Is addiction synonymous
with dependence?

These ambiguities have persisted for decades because the vocabulary
of drug abuse is inevitably influenced by peoples’ attitudes and values.  If
the task were solely a scientific one, precise terminology would have
emerged long before now. However, because the choice of words in this
field always carries a nonscientific message, scientists themselves cannot
always agree on a common vocabulary.

Consider the case of nicotine; from a pharmacological standpoint,
nicotine is functionally similar to other psychoactive drugs. However,
many researchers and policymakers choose to exclude nicotine from the
category of drug. The same is true of alcohol; for example, other terms,
such as “chemical dependency” or “substance abuse,” are often used as
generic terms encompassing the abuse of nicotine and alcohol as well as
abuse of illicit drugs.  This semantic strategy is chosen to signify the
difference in legal status among alcohol, nicotine, and illicit drugs.  In
recent years, however, a growing number of researchers have adopted a
more inclusive use of the term drug.  In the case of nicotine, this move
tends to reflect a policy judgment that nicotine should be classified as a
drug under the federal Food, Drug and Cosmetic Act.

In the committee’s view, the term drug should be understood, in its
generic sense, to encompass alcohol and nicotine as well as illicit drugs.  It
is very important for the general public to recognize that alcohol and
nicotine constitute, by far, the nation’s two largest drug problems, whether
measured in terms of morbidity, mortality, or social cost.  Abuse of and
dependence on those drugs have serious individual and societal conse-
quences. Continued separation of alcohol, nicotine, and illicit drugs in
everyday speech is an impediment to public education, prevention, and
therapeutic progress.

Although the committee uses the term drug, in its generic sense, to
encompass alcohol and nicotine, the report focuses, at NIDA’s request, on
research opportunities relating to illicit drugs; research on alcohol and
nicotine is discussed only when the scientific inquiries are intertwined.
Because the report sometimes ranges more broadly than illicit drugs, how-
ever, the committee has adopted several semantic conventions to pro-
mote clarity and avoid redundancy.  First, the term drug, unmodified,
refers to all psychoactive drugs, including alcohol and nicotine.  When
reference is intended solely to illicit drugs such as heroin, cocaine, and
other drugs regulated by the Controlled Substances Act, the committee
says so explicitly.  Occasionally, to ensure that the intended meaning is
clear, the report refers to “illicit drugs and nicotine” or to “illicit drugs
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18 PATHWAYS OF ADDICTION

and alcohol,” as the case may be. Additionally, the words opiate and
opioid are used interchangeably, although opiates are derivative of mor-
phine and opioids are all compounds with morphine-like properties (they
may be synthetic and not resemble morphine chemically).

The report employs the standard three-stage conceptualization of
drug-taking behavior that applies to all psychoactive drugs, whether licit
or illicit. Each stage—use, abuse, dependence—is marked by higher levels
of use and increasingly serious consequences. Thus, when the report re-
fers to the “use” of drugs, the term is usually employed in a narrow sense
to distinguish it from intensified patterns of use. Conversely, the term
“abuse” is used to refer to any harmful use, irrespective of whether the
behavior constitutes a “disorder” in the DSM-IV diagnostic nomenclature
(see Appendix C).  When the intent is to emphasize the clinical categories
of abuse and dependence, that is made clear.

The committee also draws a clear distinction between patterns of
drug-taking behavior, however described, and the harmful consequences
of that behavior for the individual and for society.  These consequences
include the direct, acute effects of drug taking such as a drug-induced
toxic psychosis or impaired driving, the effects of repeated drug taking on
the user’s health and social functioning, and the effects of drug-seeking
behavior on the individual and society.  It bears emphasizing that adverse
consequences can be associated with patterns of drug use that do not
amount to abuse or dependence in a clinical sense, although the focus of
this report and the committee’s recommendations is on the more intensi-
fied patterns of use (i.e., abuse and dependence) since they cause the
majority of the serious consequences.

DEFINITIONS AND BASIC CONCEPTS

Drug use may be defined as occasional use strongly influenced by
environmental factors. Drug use is not a medical disorder and is not listed
as such in either of the two most important diagnostic manuals—the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-
IV; APA, 1994); or the International Classification of Diseases (ICD-10;
WHO, 1992). (See Appendix C for DSM-IV and ICD-10 diagnostic crite-
ria.) Drug use implies intake for nonmedical purposes; it may or may not
be accompanied by clinically significant impairment or distress on a given
occasion.

Drug abuse is characterized in DSM-IV as including regular, spo-
radic, or intensive use of higher doses of drugs leading to social, legal, or
interpersonal problems.  Like DSM-IV, ICD-10 identifies a nondependent
but problematic syndrome of drug use but calls it “harmful use” instead
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of abuse. This syndrome is defined by ICD-10 as use resulting in actual
physical or psychological harm.

Drug dependence (or addiction) is characterized in both DSM-IV and
ICD-10 as drug-seeking behavior involving compulsive use of high doses
of one or more drugs, either licit or illicit, for no clear medical indication,
resulting in substantial impairment of health and social functioning. De-
pendence is usually accompanied by tolerance and withdrawal2  and (like
abuse) is generally associated with a wide range of social, legal, psychiat-
ric, and medical problems. Unlike patients with chronic pain or persistent
anxiety, who take medication over long periods of time to obtain relief
from a specific medical or psychiatric disorder (often with resulting toler-
ance and withdrawal), persons with dependence seek out the drug and
take it compulsively for nonmedical effects.

Tolerance occurs when certain medications are taken repeatedly.
With opiates for example, it can be detected after only a few days of use
for medical purposes such as the treatment of pain.  If the patient sud-
denly stops taking the drug, a withdrawal syndrome may ensue.  Physi-
cians often confuse this phenomenon, referred to as physical dependence,
with true addiction.  That can lead to withholding adequate medication
for the treatment of pain because of the very small risk that addiction with
drug-seeking behavior may occur.

As a consequence of its compulsive nature involving the loss of con-
trol over drug use, dependence (or addiction) is typically a chronically
relapsing disorder (IOM, 1990, 1995; Meyer, 1996; O’Brien and McLellan,
1996; McLellan et al., in press).  Although individuals with drug depen-
dence can often complete detoxification and achieve temporary absti-
nence, they find it very difficult to sustain that condition and avoid re-
lapse over time.  Most persons who achieve sustained remission do so
only after a number of cycles of detoxification and relapse (Daley and
Marlatt, 1992). Relapse is caused by a constellation of biological, family,
social, psychological, and treatment factors and is demonstrated by the
fact that at least half of former cigarette smokers quit three or more times
before they successfully achieve stable remission from nicotine addiction
(Schelling, 1992).  Similarly, within one year of treatment, relapse occurs
in 30–50 percent of those treated for drug dependence, although the level

2Tolerance refers to the situation in which repeated administration of a drug at the same
dose elicits a diminishing effect or involves the need for an increasing dose to produce the
same effect.  Withdrawal syndrome is characterized by physical or motivational distur-
bances when the drug is withdrawn.  It is important to emphasize that the phenomena of
tolerance, dependence, and withdrawal are not associated uniquely with drugs of abuse,
since many medications used clinically that are not addicting (e.g., clonidine, propranolol,
tricyclic antidepressants) can produce these types of effects.
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of drug use may not be as high as before treatment (Daley and Marlatt,
1992; McLellan et al., in press). Unlike those who use (or even abuse)
drugs, individuals with addiction have a substantially diminished ability
to control drug consumption, a factor that contributes to their tendency to
relapse.

Another terminological issue arises in relation to the terms addiction
and dependence. For some scientists, the proper terms for compulsive
drug seeking is addiction, rather than dependence. In their view, addic-
tion more clearly signifies the essential behavioral differences between
compulsive use of drugs for their nonmedical effects and the syndrome of
“physical dependence” that can develop in connection with repeated
medical use. In response, many scientists argue that dependence has been
defined in both ICD-10 and DSM-IV to encompass the behavioral features
of the disorder and has become the generally accepted term in the diag-
nostic nomenclature. Moreover, some scientists object to the term addic-
tion on the grounds that it is associated with stigmatizing social images
and that a less pejorative term would help to promote public understand-
ing of the medical nature of the condition. The committee has not at-
tempted to resolve this controversy. For purposes of this report, the terms
addiction and dependence are used interchangeably.

An inherent aspect of drug addiction is the propensity to relapse.
Relapse should not be viewed as treatment failure; addiction itself should
be considered a brain disease similar to other chronic and relapsing con-
ditions such as hypertension, diabetes, and asthma (IOM, 1995; O’Brien
and McLellan, 1996).  In the latter, significant improvement is considered
successful treatment even though complete remission or cure is not
achieved.  In the area of drug abuse, however, many individuals (both lay
and professional) expect treatment programs to perform like vaccine pro-
grams, where one episode of treatment offers lifetime immunity. Not
surprisingly, because of that expectation, people are inevitably disap-
pointed in the relatively high relapse rates associated with most treat-
ments.  If, however, addiction is understood as a chronically relapsing
brain disease, then—for any one treatment episode—evidence of treat-
ment efficacy would include reduced consumption, longer abstention
periods, reduced psychiatric symptoms, improved health, continued em-
ployment, and improved family relations. Most of those results are dem-
onstrated regularly in treatment outcome studies.

The idea that drug addiction is a chronic relapsing condition, requir-
ing long-term attention, has been resisted in the United States and in
some other countries (Brewley, 1995). Many lay people view drug addic-
tion as a character defect requiring punishment or incarceration.  Propo-
nents of the medical model, however, point to the fact that addiction is a
distinct morbid process that has characteristics and identifiable signs and
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symptoms that affect organ systems (Miller, 1991; Meyer, 1996).  Charac-
terization of addiction as a brain disease is bolstered by evidence of ge-
netic vulnerability to addiction, physical correlates of its clinical course,
physiological changes as a result of repeated drug use, and fundamental
changes in brain chemistry as evidenced by brain imaging (Volkow et al.,
1993).  This is not to say that behavioral, social, and environmental factors
are immaterial—they all play a role in onset and outcome, just as they do
in heart disease, kidney disease, tuberculosis, or other infectious diseases.
Thus, the contemporary understanding of disease fully incorporates the
voluntary behavioral elements that lead many people to be skeptical about
the applicability of the medical model to drug addiction. In any case, the
committee embraces the disease concept, not because it is indisputable
but because this paradigm facilitates scientific investigation in many im-
portant areas of knowledge, without inhibiting or distorting scientific
inquiry in other parts of the field.

IMPORTANCE OF DRUG ABUSE RESEARCH

The widespread prevalence of illicit drug use in the United States is
well documented in surveys of households, students, and prison and jail
inmates (Chapter 4). Based on the National Household Survey on Drug
Abuse (NHSDA), an annual survey presently sponsored by SAMHSA, it
was estimated that in 1994, 12.6 million people had used illicit drugs
(primarily marijuana) in the past month (SAMHSA, 1995).  That figure
represents 6 percent of the population 12 years of age or older.3  The
number of heavy drug users, using drugs at least once a week, is difficult
to determine. It has been estimated that in 1993 there were 2.1 million
heavy cocaine users and 444,000–600,000 heavy heroin users (Rhodes et
al., 1995). This population represents a significant burden to society, not
only in terms of federal expenditures but also in terms of costs related to
the multiple consequences of drug abuse (see Chapter 7).

The ultimate aim of the nation’s investment in drug abuse research is
to enable society to take effective measures to prevent drug use, abuse,
and dependence, and thereby reduce its adverse individual and social
consequences and associated costs. The adverse consequences of drug
abuse are numerous and profound and affect the individual’s physical
health and psychological and social functioning. Consequences of drug
abuse include increased rates of HIV infection and tuberculosis (TB); edu-
cation and vocational impairment; developmental harms to children of

3It is important to note that the total number of users results from the rates of use in
different age groups in the population and from the demographic structure of the popula-
tion. The actual number of users may increase while the rates of use are declining.
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drug-using parents associated with fetal exposure or maltreatment and
neglect; and increased violence (see Chapter 7). It now appears that injec-
tion drug use is the leading risk factor for new HIV infection in the United
States (Holmberg, 1996).  Most (80 percent) HIV-infected heterosexual
men and women who do not use injection drugs have been infected
through sexual contact with HIV-infected injection drug users (IDUs).
Thus, it is not surprising that the geographic distribution of heterosexual
AIDS cases has been essentially the same as the distribution of male injec-
tion drug users’ AIDS cases (Holmberg, 1996)  Further, the IDUs-associ-
ated HIV epidemic in men is reflected in the heterosexual epidemic in
women, which is reflected in HIV infection in children (CDC, 1995).
Nearly all children who acquire HIV infection do so perinatally (see Chap-
ter 7).

The extent of the impact of drug use and abuse on society is evi-
denced by its enormous economic burden.  In 1990, illicit drug abuse is
estimated to have cost the United States more than $66 billion.  When the
cost of illicit drug use and abuse is tallied with that of alcohol and nicotine
(Table 1.1), the collective cost of drug use and abuse exceeds the esti-
mated annual $117 billion cost of heart disease and the estimated annual
$104 billion cost of cancer (AHA, 1992; ACS, 1993; D. Rice, University of
California at San Francisco, personal communication, 1995).

As noted above, the federal government accounts for a large segment
of the societal expenditure on illicit drug abuse control—spending more
than $13.3 billion in FY 1995 (ONDCP, 1996). About two-thirds was de-
voted to interdiction, intelligence, incarceration, and other law enforce-
ment activities. Research, however, accounts for only 4 percent of federal
outlays, a percentage that has remained virtually unchanged since 1981
(ONDCP, 1996) (Figure 1.1). Given the social costs of illicit drug abuse
and the enormity of the federal investment in prevention and control,
research into the causes, consequences, treatment, and prevention of drug
abuse should have a higher priority.  Enhanced support for drug abuse
research would be a socially sound investment, because scientific research
can be expected to generate new and improved treatments, as well as
prevention and control strategies that can help reduce the enormous so-
cial burden associated with drug abuse.

THE CONTEXT OF DRUG ABUSE RESEARCH

In the chapters that follow, the committee identifies research initia-
tives that seem most promising and most likely to lead to successful ef-
forts to reduce drug abuse and its associated social costs. Although the
yield from these initiatives will depend largely on the creativity and skill
of scientists, the many contextual factors that will also have a major bear-
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TABLE 1.1  Estimated Economic Costs (million dollars) of Drug Abuse,
1990

Type of Cost Illicit Drugs Alcohol Nicotine

Total $66,873 $98,623 $91,269

Core Costs 14,602 80,763 91,269
Direct 3,197 10,512 39,130

Mental health/specialty
organizations 867 3,469 —

Short-stay hospitals 1,889 4,589 21,072
Office-based physicians 88 240 12,251
Other professional services 32 329 —a

      Prescription drugs — — 1,469
Nursing homes — 1,095 3,858

      Home health services — — 480
Support costs 321 790 —

Indirect 11,405 70,251 52,139
Morbidityb 7,997 36,627 6,603
Mortalityc 3,408 33,624 45,536

Other Related Costs 45,989 15,771 —
Direct 18,043 10,436 —

Crime 18,035 5,807 —
Motor vehicle crashes — 3,876 —
Fire destruction — 633 —
Social welfare administration 8 120 —

Indirect 27,946 5,335 —
Victims of crime 1,042 576 —
Incarceration 7,813 4,75 —
Crime careers 19,091 — —

AIDS 6,282 — —
Fetal Alcohol Syndrome 2,089 —

NOTE: 1990 costs for illicit drugs and alcohol abuse are based on socioeconomic indexes
applied to 1985 estimates (Rice et al., 1990; cigarette direct smoking costs are deflated from
1993 direct cost estimates (MMWR, 1994); cigarette indirect costs are from Rice et al., 1992.

aAmounts spent for other professional services are included in office-based physicians’
costs.

bValue of goods and services lost by individuals unable to perform their usual activities
because of drug abuse or unable to perform them at a level of full effectiveness (Rice et al.,
1990).

cPresent value of future earnings lost, illicit drugs and alcohol discounted at 6 percent,
nicotine discounted at 4 percent.

SOURCE: D. Rice, University of California at San Francisco, personal communication (1995).

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


24 PATHWAYS OF ADDICTION

ing on the payoff from scientific inquiry cannot be ignored. The commit-
tee has identified six major factors that, if successfully addressed, could
optimize the gains made in each area of drug abuse research: stable fund-
ing; use of a comprehensive public health framework; wider acceptance
of a medical model of drug dependence; better translation of research
findings into practice; raising the status of drug abuse research; and facili-
tating interdisciplinary research.

Stable Funding

A stable level of funding in any area of biomedical research is needed
to sustain and build on research accomplishments, to retain a cadre of
experts in a field, and to attract young investigators.  Drug abuse re-
search, in comparison with many other research venues, has not enjoyed
consistent federal support (IOM, 1990, 1995; see also Appendix B). The
field has suffered from difficulties in recruiting and retaining young re-
searchers and clinicians and in maintaining a stable research infrastruc-
ture (IOM, 1995).  Society’s capacity to contain and manage drug abuse
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FIGURE 1.1  Federal drug control budget trends (1981–1995). NOTE: Figures are
in current dollars. SOURCE: ONDCP (1996).
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depends upon a stable, long-term investment in research. The vicissi-
tudes in federal research funding often reflect changing currents in public
opinion toward drugs and drug users (Appendix B).  However, drug
abuse will not disappear; it is an endemic social and public health prob-
lem. The nation must commit itself to a sustained effort.  The social invest-
ment in research is an investment in “human capital” that must be
sustained over the long term in order to reap the expected gains. An
investment in this field is squandered if researchers who have been re-
cruited and trained in drug abuse research are drawn to other fields be-
cause of uncertainty about the stability of future funding.

Adoption of a Comprehensive Public Health Framework

The social impact of drug abuse research can be enhanced signifi-
cantly by conceptualizing goals and priorities within a comprehensive
public health framework (Goldstein, 1994).  All too often, public discourse
about drug abuse is characterized by such unnecessary and fruitless dis-
putes as whether drug abuse should be viewed as a social and moral
problem or a health problem, whether the drug problem can best be solved
by law enforcement or by medicine, whether priority should be placed on
reducing supply or reducing demand, and so on.  The truth is that these
dichotomies oversimplify a brain disease impacted by a complex set of
behaviors and a diverse array of potentially useful social responses.
Forced choices of this nature also tend to inhibit or foreclose potentially
useful research strategies.  Confusion about social goals can lead to confu-
sion about research priorities and can obscure the links between investi-
gations viewing the subject through different lenses.

Some issues tend to recur.  A prominent dispute centers on whether
preventing drug use is important in itself or whether society should be
more concerned with abuse or with the harmful consequences of use.  The
answer, of course, is that such a forced choice obscures, rather than clari-
fies, the issues.  From a public health standpoint, drug use is a risk factor;
the significance of use (whether of alcohol, nicotine, or illicit drugs) lies in
the risk of harm associated with it (e.g., fires from smoking, impaired
driving from alcohol or illicit drugs, or developmental setbacks) and in
the risk that use will intensify, escalating to abuse or dependence.  Those
risks vary widely in relation to drug, user characteristics, social context,
etc.  Attention to the consequences of use and to the risk of escalation
helps to set priorities (for research and policy) and provides a framework
for assessing the impact of different interventions.

From a public policy standpoint, arguments about goals and priori-
ties are fraught with controversy.  From the standpoint of research strat-
egy, however, the key lies in asking the right questions (e.g., What influ-
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ences the pathways from use, to abuse, to dependence?  What are the
effects of needle exchange programs on illicit drug use and on HIV dis-
ease?) and in generating the knowledge required to facilitate informed
policy debate. The main virtues of a comprehensive public health ap-
proach are that it helps to disentangle scientific questions from policy
questions and that it encompasses all of the pertinent empirical questions,
including the causes and consequences of use, abuse, and dependence, as
well as the efficacy and cost of all types of interventions. In sum, the social
payoff from drug abuse research can be enhanced substantially by inte-
grating diverse strands of inquiry within a public health framework.

Acceptance of a Medical Model of Drug Dependence

Drug dependence is a chronic, relapsing brain disease that, like other
diseases, can be evaluated and treated with the standard tools of
medicine, including efforts in prevention, diagnosis, and treatment with
medications and behavioral or psychosocial therapies. Unfortunately, the
medical model of dependence is not universally accepted by health pro-
fessionals and others in the treatment community; it is widely rejected
within the law enforcement community and often by the public at large,
which tends to view the complex and varied patterns of use, abuse, and
dependence as an undifferentiated behavior rather than a medical prob-
lem.

Resistance to the medical model takes many forms.  One is resistance
to pharmacotherapies, such as methadone, that are seen as substituting
licit drugs for illicit drugs without changing drug-taking behavior. Con-
versely, treatment approaches that adopt a rigid drug-free strategy pre-
clude the use of medications for patients with other psychiatric disorders
that are easily treated by pharmacotherapeutic approaches. On a subtler
level, resistance to the use of pharmacotherapies is evidenced by the rou-
tine use of inadequate doses of methadone (D’Aunno and Vaughn, 1992).
Finally, for others, all forms of drug abuse signify a failure of willpower
or a moral weakness requiring punishment, incarceration, or moral edu-
cation rather than treatment (Anglin and Hser, 1992).

Resistance to the medical model of drug dependence presents numer-
ous barriers to research.  Clinical researchers experience difficulty in so-
liciting participation by both treatment program administrators and pa-
tients, who are sometimes mistrustful of researchers’ motives.  If research
involves a medication that is itself prone to abuse, there are additional
regulatory requirements for drug scheduling, storage, and record keep-
ing that act to discourage investigation (see Chapter 10; IOM, 1995).  The
ever-present threat of inappropriate intrusion by law enforcement agents
has a chilling effect on treatment research (McDuff et al., 1993).  All barri-

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


INTRODUCTION 27

ers to inquiry, irrespective of whether they are legal or social in origin,
raise the cost of research and discourage researchers from entering the
field.  Additionally, those barriers diminish the likelihood that a pharma-
ceutical company will invest in the development of antiaddiction medica-
tions (IOM, 1995).4  Broader acceptance of the medical model of drug
dependence would provide an incentive for researchers and clinicians to
enter this field of research. Over time, a developing consensus in support
of the medical model could facilitate common discourse, help to shape a
shared research agenda within a public health framework, and diminish
tensions between the research and treatment communities and the crimi-
nal justice system.

Better Translation of Research Findings into Practice and Policy

To benefit society, new research findings must be disseminated ad-
equately to treatment providers, educators, law enforcement officials, and
community leaders. In the case of prevention practices, it is often difficult
for communities to change entrenched policies, particularly when com-
bined with political imperatives for action to counteract drug abuse. In
the case of treatment, technology transfer is impeded by the heterogene-
ity of providers and their marginalization at the outskirts of the medical
community (see IOM, 1990, 1995; see also Chapter 8).  Physicians and
psychiatrists are seldom employed by specialized drug treatment facili-
ties (approximately one-quarter employ medical doctors), and treatment
is delivered by counselors whose training and supervision vary greatly
and who have little access to and understanding of research results (Ball
and Ross, 1991; Batten et al., 1993).  These factors not only impede the
transfer of research findings to the field but also impede communication
from the field to the laboratory so that research designs can be modified
in response to clinical realities (Pentz, 1994). Thus, there is a real need for
bidirectional communication, from bench to bedside and back to the basic
scientist (IOM, 1994).

The committee is aware, however, of recent technology transfer ef-
forts in the field such as the Treatment Improvement Protocol Series, an
initiative to establish guidelines for drug abuse treatment with an empha-
sis on incorporating research findings (SAMHSA, 1993), and the Preven-
tion Enhancement Protocol System, a process implemented by the Center

4In recognition of the barriers to pharmaceutical company investment in this area of
drug development, Congress in 1990 created NIDA’s Medications Development Division
(IOM, 1990) to stimulate the discovery and development of new medications for the treat-
ment of drug abuse.
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for Substance Abuse Prevention in which scientists and practitioners de-
velop protocols to identify and evaluate the strength of evidence on topics
related to prevention interventions. Similar efforts will be invaluable for
communicating and integrating research results to the treatment commu-
nity.

Research frequently results in product development leading to
changes in operations and an overall enhancement of the value of the
enterprise. For example, in the pharmaceutical industry research often
leads to the development of new medications or devices. In the public
sector, however, research is often divorced from the implementation of
findings and development.  Research is often more basic than applied,
and the fruits of research are not realized by the government, but by the
private sector. Although that approach may be appropriate, it is unfortu-
nately not always the most productive strategy for advancing research,
knowledge, and product development.  That is particularly true in the
development of medications for opiate and cocaine addictions, where
there is a great need for commitment from the private sector. However,
many obstacles prevent active involvement of the pharmaceutical indus-
try in this area of research and development (IOM, 1995).

A similar problem arises in relation to policymaking.  Because de-
bates about drug policy tend to be so highly polarized and politicized,
research findings are often distorted, or selectively deployed, for rhetori-
cal purposes.  Researchers cannot prevent this practice, which is a com-
mon feature of political debate in a democratic society.  However, re-
searchers and their sponsors should not be indifferent to the disconnect
between policy discourse and science.  Researchers should establish and
support institutional mechanisms for communicating an important mes-
sage to policymakers and to the general public. Scientific research has
produced a solid, and growing, body of knowledge about drug abuse and
about the efficacy of various interventions that aim to prevent and control
it.  As long as drug abuse remains a poorly understood social problem,
policy will be based mainly on wish and supposition; steps should be
taken to educate policymakers about the scientific and technological ad-
vances in addiction research. Only then will it be possible for
policymaking to support legislation that adequately funds new research
and applies research findings.  To some extent, persisting failure to reap
the fruits of drug abuse research is attributable to the low visibility of the
field—a problem to which the discussion now turns.

Raising the Status of Drug Abuse Research

Drug abuse research is often an undervalued area of inquiry, and
most scientists and clinicians choose other disciplines in which to develop
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their careers. Compared with other fields of research, investigators in
drug abuse are often paid less, have less prestige among their peers, and
must contend with the unique complexities of performing research in this
area (e.g., regulations on controlled substances) (see IOM, 1995). The over-
all result is an insufficient number of basic and clinical researchers.  IOM
has recently begun a study, funded by the W. M. Keck Foundation of Los
Angeles, to develop strategies to raise the status of drug abuse research.5

Weak public support for this field of study is evident in unstable
federal funding (see above), a lack of pharmaceutical industry investment
in the development of antiaddiction medications (IOM, 1995), and inad-
equate funding for research training (IOM, 1995).  NIDA’s FY 1994 train-
ing budget, which is crucial to the flow of young researchers into the field,
was about 2 percent of its extramural research budget, a percentage sub-
stantially lower than the overall National Institutes of Health (NIH) train-
ing budget, which averages 4.8 percent of its extramural research budget.

Beyond funding problems, investigators face a host of barriers to re-
search: research subjects may pose health risks (e.g., TB, HIV/AIDS, and
other infectious diseases), may be noncompliant, may deny their drug
abuse problems, and may be involved in the criminal justice system.  Even
when research is successful and points to improvements in service deliv-
ery, the positive outcome may not be translated into practice or policy.
For example, more than a year after the Food and Drug Administration’s
(FDA’s) approval of levo-alpha-acetylmethadol (LAAM) as the first new
medication for the treatment of opiate dependence in over 20 years, fewer
than 1,000 patients nationwide actually had received the medication (IOM,
1995). More recently, scientific evidence regarding the beneficial effects of
needle exchange programs (NRC, 1995) has received inadequate atten-
tion. Continuing indifference to scientific progress in drug abuse research
inevitably depresses the status of the field, leading in turn to difficulties
in recruiting new investigators.

Increasing Interdisciplinary Research

The breadth of expertise needed in drug abuse research spans many
disciplines, including the behavioral sciences, pharmacology, medicine,
and the neurosciences, and many fields of inquiry, including etiology,
epidemiology, prevention, treatment, and health services research. As-
pects of research relating to drug use tend to draw on developmental
perspectives and to focus on general population samples in community
settings, especially schools. Aspects of research relating to abuse and de-

5 The report on raising the profile of drug abuse will be published in the Fall of 1996.

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


30 PATHWAYS OF ADDICTION

pendence tend to be more clinical in nature, drawing on psychopatho-
logical perspectives. Additionally, a full account of any aspect of drug-
taking behavior must also reflect an understanding of social context. The
rich interplay between neuroscience and behavioral research and between
basic and clinical research poses distinct challenges and opportunities.

Unfortunately, research tends to be fragmented within disciplinary
boundaries. The difficulties in conducting successful interdisciplinary re-
search are well known.  Funds for research come from many separate
agencies, such as the NIDA, NIMH, and SAMHSA.  These agencies all
have different programmatic emphases as they attempt to shape the di-
rection of research in their respective fields.  In times of funding con-
straints, agencies may be less inclined to fund projects at the periphery of
their interests.

Additionally, NIH study sections, which rank grant proposals, are
discipline specific, making it difficult for interdisciplinary proposals to
“qualify” (i.e., receive a high rank) for funding. Another problem is that
the most advanced scientific literature tends to be compartmentalized
within discipline or subject matter categories, making it difficult for scien-
tists to see the whole field. The problem is exacerbated by what Tonry
(1990) has called “fugitive literatures,” studies carried out by private sec-
tor research firms or independent research agencies and available only in
reports submitted to the sponsoring agency.

In light of lost opportunities for collaboration and interdisciplinary
research, IOM (1995) previously recommended the creation and expan-
sion of comprehensive drug abuse centers to coordinate all aspects of
drug abuse research, training, and treatment. The field of drug abuse
research presents a real opportunity to bridge the intellectual divide be-
tween the behavioral and neuroscience communities and to overcome the
logistical impediments to interdisciplinary research.

INVESTING WISELY IN DRUG ABUSE RESEARCH

This report sets forth drug abuse research initiatives for the next de-
cade based on a thorough assessment of what is now known and a calcu-
lated judgment about what initiatives are most likely to advance our
knowledge in useful ways. This report is not meant to be a road map or
tactical battle plan, but is best regarded as a strategic outline. Within each
discipline of drug abuse research, the committee has highlighted priori-
ties for future research.  However, the committee did not make any at-
tempt to prioritize recommendations across varied disciplines and fields
of research.  Prudent research planning must respond to newly emerging
opportunities and needs while maintaining a steady commitment to the
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achievement of long-term objectives. The ability to respond to new goals
and needs may be the real challenge for the field of drug abuse research.

Drug abuse research is an important public investment. The ultimate
aim of that investment is to reduce the enormous social costs attributable
to drug abuse and dependence. Of course, drug abuse research must also
compete for funding with research in other fields of public health, re-
search in other scientific domains, and other pressing public needs.  Rec-
ognizing the scarcity of resources, the committee has also considered ways
in which the research effort can be harnessed most effectively to increase
the yield per dollar invested. These include stable funding, use of a com-
prehensive public health framework, wider acceptance of a medical model
of drug dependence, better translation of research findings into practice
and policy, raising the status of drug abuse research, and facilitating in-
terdisciplinary research.

The committee notes that there have been major accomplishments in
drug abuse research over the past 25 years and commends NIDA for
leading that effort. The committee is convinced that the field is on the
threshold of significant advances, and that a sustained research effort will
strengthen society’s capacity to reduce drug abuse and to ameliorate its
adverse consequences.

ORGANIZATION OF THE REPORT

This report sets forth a series of initiatives in drug abuse research.6
Each chapter of the report covers a segment of the field, describes selected
accomplishments, and highlights areas that seem ripe for future research.
As noted, the committee has not prioritized areas for future research but,
instead, has identified those areas that most warrant further exploration.

Chapter 2 describes behavioral models of drug abuse and demon-
strates how the use of behavioral procedures has given researchers the
ability to measure drug-taking objectively and to study the development,
maintenance, and consequences of that behavior. Chapter 3 discusses
drug abuse within the context of neurotransmission; it describes neuro-
biological advances in drug abuse research and provides the foundation
for the current understanding of addiction as a brain disease. The epide-
miological information systems designed to gather information on drug
use in the United States are identified in Chapter 4. The data collected
from the systems provide an essential foundation for systematic study of

6As noted earlier, the primary focus of the report is research on illicit drugs, such as
heroin and cocaine. Research on alcohol and nicotine is cited in the text where it has illumi-
nated our knowledge of illicit drug abuse.
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the etiology and consequences of drug abuse, which are addressed, re-
spectively, in Chapters 5 and 7. Chapter 6 addresses the efficacy of inter-
ventions designed to prevent drug abuse.  The effectiveness of drug abuse
treatment and the difficulties in treating special populations of drug users
are discussed in Chapter 8, while the impact of managed care on access,
costs, utilization, and outcomes of treatment is addressed in Chapter 9.
Finally, Chapter 10 discusses the effects of drug control on public health
and identifies areas for policy-relevant research.

Specific recommendations appear in each chapter. Although these
recommendations reflect the committee’s best judgment regarding priori-
ties within the specific domains of research, the committee did not iden-
tify priorities or rank recommendations for the entire field of drug abuse
research. Opportunities for advancing knowledge exist in all domains. It
would be a mistake to invest too narrowly in a few fields of inquiry. At
the present time, soundly conceived research should be pursued in all
domains along the lines outlined in this report.
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2

Behavioral Research

Behavioral research has contributed to our understanding of many of
the factors involved in drug abuse, including initiation, maintenance, ces-
sation, and relapse. Prior to the 1960s, the general belief held by profes-
sionals and lay people was that drug abuse was caused by an underlying
psychopathology that could be studied only in humans. Behavioral re-
searchers, however, took advantage of the knowledge gained about the
control of appetitive behaviors and developed an animal model of drug
abuse.  Although early work on drug abuse and drug-taking behaviors
assumed that only those animals1 already physically dependent on opi-
ates could be induced to take them (Thompson and Schuster, 1964), it
soon became clear that when drugs were made available, drug-naive ani-
mals took them readily and to excess.

This chapter highlights some of the major accomplishments in behav-
ioral research (including the development of behavioral models) and dis-
cusses opportunities for future research. Insights from behavioral research
have made major contributions to our understanding of the addictive
process, enabling researchers to study the behavior of drug taking sepa-
rately from its pharmacological sequelae and making it possible to inte-
grate the findings of other research disciplines (e.g., treatment and neuro-
sciences).

1 The terms “animals” and “nonhumans” are used interchangeably throughout this chap-
ter to refer to nonhuman laboratory animals.
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BEHAVIORAL MODELS

The major contribution of behavioral research to the study of drug
abuse has been the development of the self-administration model and the
use of this model to test for abuse liability and to expand our understand-
ing of addiction. This basic model has been augmented by other models
based on the principles of learning and conditioning such as drug classi-
fication (drug discrimination); the relationship between drug use and
variables controlling use (behavioral economics); the nature of transition
states in drug abuse (initiation, abstinence, withdrawal); motivational
states (e.g., incentive motivation); and the roles of tolerance and physical
dependence in drug-seeking behavior.

Drug Self-Administration Model

The drug self-administration model is based on the learning principle
that behavior is maintained by its consequences, called reinforcers.  Labo-
ratory animals (humans and nonhumans) will work to receive a range of
different drugs administered orally, intramuscularly, intravenously, by
smoking, or by insufflation. In this model, the laboratory animal performs
some action, such as depressing a lever, to trigger the administration of a
drug (e.g, through an indwelling catheter or a solution to drink). In gen-
eral, those drugs (e.g., cocaine, heroin, nicotine, alcohol) that maintain
drug taking in nonhumans are also commonly abused by humans, and
those that are avoided by humans (e.g., antipsychotics) are also avoided
by nonhumans. These results are replicable in virtually every species
tested with the model and with different routes of administration. Such
findings brought into question the traditional explanations of the etiology
of drug abuse, such as psychopathology or various social deprivations.

This model also allows behavioral researchers to control past history
and current environmental conditions, thus demonstrating that it is the
interaction of the drug’s pharmacological effects with past history and
current environmental conditions (i.e., setting) that determines whether
sampling an abusable drug will proceed to persistent use or abuse (e.g.,
Barrett and Witkin, 1986).  This model points to the importance of a
confluence of variables in drug-taking behavior and has broadened the
clinician’s understanding of the various causal factors that might be in-
volved in drug abuse.

Drug Discrimination

The drug discrimination paradigm is considered a model of the sub-
jective effects of drugs in humans.  In this paradigm, research subjects are
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trained to respond differently to the test drugs (e.g., drug versus placebo
or drug versus drug).  For example, a research subject might be trained to
press the left lever after a dose of amphetamine and the right lever after a
dose of placebo.   After training, research subjects (nonhuman or human)
will respond differentially to drug and placebo, allowing for comparison
among drugs and for conclusions about pharmacological and behavioral
similarity, depending on the manner in which the trained research subject
responds.

Animal Models of Drug Dependence

Drug dependence has also been modeled in laboratory animals.  Drug
dependence (or addiction), as noted in Chapter 1, is characterized in both
the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; APA,
1994) and the International Classification of Diseases (ICD-10, WHO, 1992)
as drug-seeking behavior involving compulsive use of high doses of one
or more drugs, for no clear medical indication.  Dependence is usually
accompanied by tolerance and withdrawal; physicians often confuse the
presence of a withdrawal syndrome (i.e., physical dependence) with the
compulsive drug taking that is a part of the behavioral dependence syn-
drome.  Models have been developed in which animals are maintained on
specific drugs of abuse (e.g., opiates) for some period of time, either via
self-administered or experimenter-administered drug, and then observed
for the effects of abrupt cessation (e.g., Woods and Schuster, 1968).  Ma-
nipulations using animal models have provided information about the
relationship between repeated drug use and toxicity, as well as the likeli-
hood that the drug will be taken in the future.

ACCOMPLISHMENTS

Dopamine Transporter

In addition to being a useful tool for investigating basic biobehavioral
mechanisms underlying drug abuse, the drug self-administration model
has provided the foundation for research in many other areas of drug
abuse. For example, it has been shown that there is a significant positive
correlation between the potencies of cocaine (and other stimulants) as
dopamine reuptake blockers and their ability to maintain self-administra-
tion behavior, although the same is not true for norepinephrine and sero-
tonin (Ritz et al., 1987; Bergman et al., 1989).  This finding suggests that
the action of cocaine at its binding site, which results in dopamine uptake
blockade, mediates the effects that contribute to abuse (Fischman and
Johanson, 1996).
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Neuroscientists have taken advantage of this model to investigate the
brain loci mediating the reinforcing and dependence-producing proper-
ties of morphine (Bozarth and Wise, 1984), the dopaminergic contribu-
tions to drug reinforcement, and the brain areas activated by specific
drugs (Koob and Bloom, 1989; Cerruti et al., 1994; Nestler, 1994).  Geneti-
cists have used this technology to evaluate the heritability of drug abuse
(e.g., Froelich et al., 1988); similarly, neurochemists have examined spe-
cific behavioral correlates in this model (Kalivas and Duffy, 1993; see
Chapter 3).

Excitatory Amino Acids

Research on phencyclidine (PCP) provides a good example of the
way in which behavioral studies provide a body of data for understand-
ing the neural basis of learning and memory, as well as the development
of novel medication strategies.  In the early 1970s, the introduction of PCP
as a drug of abuse was immediately recognized as different and poten-
tially more devastating than abuse of other hallucinogens. Initial studies
evaluated this drug and its analogues in self-administration and drug
discrimination paradigms (reviewed in Balster and Willetts, 1996).  It
became obvious that PCP was a noncompetitive antagonist at the NMDA
(N-methyl-D-aspartate) receptor.  PCP became an important research tool
for understanding the role of excitatory amino acid neurotransmission
initiated by glutamate in the control of a variety of behaviors and in the
pathophysiology of neuronal death.

Current work in this area has the potential to lead to novel treatment
medication strategies for preventing neurotoxicity following brain
trauma. As excitatory amino acid antagonists are developed for therapeu-
tic uses, an important goal will be to avoid the abuse liability (the likeli-
hood that a drug will be abused) and psychological disturbances pro-
duced by PCP; the animal models developed by drug abuse researchers
are now being relied on in this area of medications development.  An
exciting research development suggests that excitatory amino acids may
play an important role in the development of tolerance to and depen-
dence on drugs of abuse such as the opiates, alcohol, and stimulants
(Balster and Willetts, 1996). It is possible that this research will lead to
completely novel strategies for the treatment of the addictions.

Development of Therapeutic Drugs Without Abuse Liability

A major concern in the development of new psychotropic medica-
tions is to maximize therapeutic efficacy while reducing the risks of abuse
and dependence.  In the 1920s, substitutes for morphine were sought that
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lacked abuse liability.  That research measured physical dependence and
focused on the withdrawal syndrome by collecting behavioral and physi-
ological data on both objective and self-reported measures.  Work in that
area led to the important discovery that physical dependence and abuse
liability were not the same and that abuse liability could not be assessed
solely on the basis of chemical structure.

The drug self-administration model continues to provide a bioassay
for the evaluation of abuse liability. Animal self-administration studies
have been used widely to predict the abuse liability of new drugs (Brady
and Lukas, 1984).  Self-administration data are frequently a part of the
information submitted to the Food and Drug Administration (FDA) by
pharmaceutical companies as part of their applications for approval of
psychoactive drugs, including those targeted for psychiatric disorders
(e.g., anxiety, depression).  Those data are used by the FDA (and ulti-
mately the Drug Enforcement Administration) in their scheduling recom-
mendations.2  Behavioral assays using this model provide critical data for
determining the appropriate regulatory status of drugs, since such deter-
minations cannot be made simply on the basis of chemical structure or in
vitro data. Because the particular schedule in which a drug is placed
strongly influences the marketing success of the new compound, the phar-
maceutical industry has been a major supporter of behavioral research.
In fact, different preparations of the same medications, with the same
active chemical constituent, are often regulated and scheduled differently
based on their behavioral effects. For example, nicotine gum is unsched-
uled and sold over the counter; approval is pending for over-the-counter
sale of nicotine patches; however, nicotine nasal spray may be placed in
Schedule IV or V.

Medications for the Treatment of Drug Abuse

The drug self-administration model has been of major importance in
the search for potentially useful pharmacological interventions to treat
drug abusers. Early research, for example, demonstrated the efficacy of
immunizing rhesus monkeys with an antigen that caused the formation
of antibodies that bound morphine when it was injected intravenously
(Bonese et al., 1974).  Rates of heroin self-administration decreased almost
to zero in immunized animals, although the toxicity of the procedure

2 Under the Controlled Substances Act (Public Law 91-513, October 27, 1970), a drug with
a potential for abuse is placed into one of five schedules, depending on the magnitude of
the abuse potential, whether the drug has accepted medical uses, and the extent to which
abuse of the drug will lead to physical or psychological dependence.
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limited its utility in humans. Other researchers, using monoclonal anti-
body techniques, recently reported the development of an artificial en-
zyme that inactivates cocaine by cleaving it into two inactive metabolites
(Landry et al., 1993).  This technique is effective in the test tube, but it
must now be demonstrated in nonhumans before it proceeds to human
trials; researchers are pursuing this work in conjunction with behavioral
researchers experienced in drug self-administration research and medica-
tions development (J. Woods, University of Michigan, personal commu-
nication, 1995). Further evidence for the promising nature of immuno-
pharmacotherapy is given in a recent report (Carrera et al., 1995)
describing suppression of locomotor activity and stereotyped behavior in
rats after active immunization with a cocaine immunogen. This response
was specific to cocaine and was not seen after amphetamine administra-
tion.

Administration of antagonists or immunization against specific drugs,
although clearly potentially important tools in our armamentarium
against drug use (see discussion on behavioral economics, below), prom-
ises no more success than the available opiate antagonist naltrexone3 for
the treatment of heroin addiction.  It is very clear that nonhumans, treated
with naltrexone, will show extinction in their opiate responding (Koob et
al., 1984), and humans, under residential laboratory conditions, also will
stop using heroin after treatment with naltrexone (Mello et al., 1981).
However, after leaving the structured setting of a residential laboratory
individuals relapse to heroin use.  Although laboratory studies on naltrex-
one, with nonhuman and human subjects, demonstrate the utility of the
drug self-administration model in the initial assessment of the utility of a
new medication, the model does not allow for an evaluation of the contex-
tual (social and environmental) factors that could ultimately affect drug-
taking behavior.  Thus, there is a need for behavioral models that pattern
complex behaviors (e.g., studies that give heroin users the choice of tak-
ing naltrexone and explore the range of conditions under which it is
taken).  Studies focused on compliance are becoming increasingly impor-
tant because the most efficacious medications are useless if the patient
does not take them.

The National Institute on Drug Abuse (NIDA) Medications Develop-
ment Program relies on drug self-administration and drug discrimination
models for its preclinical evaluation of new medications (IOM, 1995; Mello

3Naltrexone acts to block or reverse the effects of mu opioids, such as heroin.  Patients
taking naltrexone cannot feel the effects of heroin if they take it; so heroin’s positive rein-
forcing effects are reduced or eliminated (IOM, 1995).  Naltrexone has proven most useful
in highly motivated, dependent patients who have a great socioeconomic risk or other risk
associated with relapse.
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and Negus, in press). Animal models of self-administration (versus hu-
man models) have several advantages for medications development.  For
example, drugs that are not approved for use in humans can be evalu-
ated; the effects of new treatment medications on patterns of drug self-
administration can be evaluated quantitatively under controlled experi-
mental conditions; social factors such as peer pressure or expectancy do
not complicate interpretation of data; and accurate baseline measures of
the daily dose and patterns of drug self-administration can be determined
before, during, and after administration of the treatment medication.
Additionally, the safety of the medication can be evaluated continually.
Thus, the use of animal models for those aspects of medications develop-
ment is parallel in importance to the earlier reliance on animal models of
drug self-administration for evaluation of the abuse liability of new drugs.
To the extent possible, however, these laboratory models should be em-
ployed across species to include humans.

Learning and Conditioning

A major contribution of behavioral research has been an understand-
ing of the ways in which basic principles of learning and conditioning can
be used to modify drug-taking behavior.  These principles have been
precisely defined so that they can be studied and replicated across condi-
tions and species.

For example, research on drug effect expectancies suggests that
learned beliefs and attitudes may serve as risk factors for the initiation
and use of drugs (Brown, 1993).  Further, epidemiological research has
pointed to the importance of social modeling and attitudes as having
strong impacts on drug use and abuse. Research on learning and condi-
tioning has led to successful treatment models for drug abusers, includ-
ing relapse prevention, community reinforcement, and focused techniques
such as extinction training, relaxation training, contingency management,
and job skills training. Two well-studied behavioral interventions are dis-
cussed below:  contingency management and relapse prevention.

Contingency management research is based on the fact that, although
drugs are potent reinforcers, there are non-drug reinforcers that can com-
pete with drug use (see discussion of behavioral economics, below).  Ma-
nipulation of the environment can shift the focus toward or away from
drug reinforcers (e.g., Azrin et al., 1966; Barrett and Witkin, 1986). In the
laboratory, monkeys will choose saccharine over phencyclidine if they are
required to work substantially harder for the drug (Carroll and Rodefer,
1993).  Research with humans has shown that experienced cocaine users
will choose money or tokens over cocaine when the appropriate quantity
and quality of alternative reinforcers are available (Foltin and Fischman,
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1994; Higgins et al., 1994).  In addition, direct reinforcement of drug absti-
nence can be effective in methadone maintenance programs (Iguchi et al.,
1988), and drug consumption can be reduced significantly when valued
alternatives (commodities and recreational activities) are provided in ex-
change for clean urine (Higgins et al., 1993).

Relapse prevention research also combines cognitive and behavioral
approaches (e.g., Marlatt and Gordon, 1985;  Carroll KM et al., 1991).
Behavioral analysis of drug abusers has demonstrated that learning and
conditioning (both classical and operant) play an important role in the
initiation, maintenance, cessation, and relapse to drug use. Early work in
rats (Wikler and Pescor, 1967) and in humans (O’Brien et al., 1977) showed
that signs of abstinence can become classically conditioned to the specific
environmental conditions under which withdrawal has occurred in the
past. Thus, even though a previously opiate-dependent person has re-
mained drug free for a prolonged period of time, specific environmental
conditions could trigger opiate withdrawal symptoms, which in turn
might motivate relapse.  This effect has been modeled in the laboratory,
where rhesus monkeys, dependent in the past on morphine, showed clear
signs of physical dependence and relapse in the presence of stimuli that in
the past signaled opiate withdrawal (Goldberg and Schuster, 1967, 1969;
Goldberg et al., 1970, 1971). Conditioned opiate withdrawal and craving
have also been demonstrated experimentally in humans (O’Brien et al.,
1977; Childress et al., 1988).  Although Wikler (1973), for example, ob-
served that conditioned withdrawal plays a substantial role in relapse to
opiate use, even years after the drug-dependent person has ceased using
opiates, the role of conditioned responses in relapse in the nonlaboratory
setting is not yet clear.

Drug Administration and Withdrawal

A variety of behavioral studies have been used to characterize and
quantitate the potential deleterious effects of drug administration and
withdrawal for both illicit and licit drug use and have been useful in
guiding policy development. For example, while cigarette smoking has
long been associated with increased alertness, sustained performance in
situations of fatigue, and increased cognitive performance (Rusted and
Warburton, 1992), dependent individuals experience decreases in perfor-
mance stemming from nicotine withdrawal. These decrements are re-
versed rapidly by the  readministration of tobacco or medically approved
forms of nicotine such as nicotine gum or patch (Henningfield, 1994).
Characterizing the course and timing of this behavioral degradation has
been critical in determining how to manage nicotine-dependent airline
pilots.  Since performance decrements do not emerge until approximately
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four hours after the last cigarette, the prohibition of smoking by pilots
would not be expected to compromise their performance on flights of two
hours or less, and non-disrupted pilot behavior might be sustained by
nicotine-delivering medications in the absence of tobacco (Fiore et al.,
1994). Those findings point the way to research with other drugs of abuse
where similar effects may cause a reluctance to stop use.

RESEARCH OPPORTUNITIES

Motivation

Behavioral research has revealed the complexity of drug use and has
shown that the conditions under which drugs are used may be as power-
ful in motivating drug use as the drug itself. It has been observed that
even noxious stimuli in the environment will serve as reinforcers and
result in the self-administration of drugs. Thus, the concept of motiva-
tion—why people use drugs—is far more complicated than initially be-
lieved and may include adjunctive behaviors, non-drug reinforcers, ap-
petitive behaviors, and single priming doses.

Adjunctive Behaviors

Although drug abuse is frequently described as a direct consequence
of exposure to a drug with abuse liability, the great majority of people
experimenting with such drugs do not become abusers (Anthony et al.,
1994).  The intrinsic effects produced by certain drugs (i.e., their physi-
ological and subjective effects) can serve as motivating factors for drug
abuse, but there is another, less direct, yet powerful way in which drugs
can gain control over a person’s life.  Drug taking can develop as an
adjunct to another strongly motivated behavior when that behavior be-
comes intermittently blocked or cannot be completed.  When so blocked,
that person may turn to an easy, satisfying alternative—an adjunctive
behavior (Falk, 1984, 1993).

In the laboratory, excessive adjunctive behavior (e.g., excessive water
drinking, aggression, eating, smoking) is related to the intermittent avail-
ability of an important commodity or activity.  The conditions or “genera-
tor schedules” under which such behaviors become excessive are similar
to conditions in natural and social environments that provide what we
need, but only in small amounts, and with delay intervals.  The adjunctive
behavior generated may be noninjurious (e.g., drinking water) or creative
(e.g., an intense hobby), but it also can result in aggression or drug taking,
depending upon personal history, skills, and currently available alterna-
tives.  Drug abuse can arise from conditions already generating behav-
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ioral excesses, and this may be one of the reasons that drug abusers often
have other behavioral problems.

Adjunctive behavior studies indicate that drug abuse may stem more
from environmental-generating conditions, together with a lack, or poor
utilization, of other opportunities, than from any intrinsic attractiveness
of drugs with abuse liability.  Those studies clarify how drugs can become
so attractive to some individuals, and the abuse behavior so persistent, in
light of the trouble it causes for them.  Understanding the conditions that
comprise economically or socially restricted schedules of reinforcement
and, therefore, can generate and sustain drug abuse behavior has impor-
tant implications for the design of therapeutic and prevention strategies.
Adjunctive behavior research procedures may also serve as models of
limited opportunities in the natural ecology.

Alternative Reinforcers

Drug use has an obvious effect on motivation. Individuals who, in the
absence of drug use, will go to work, support a family, seek an education,
and engage in other aspects of a productive life style, can become totally
involved in drug seeking and drug taking, neglecting all other activities
they previously found rewarding.  Behavioral research with human sub-
jects is now focusing on understanding the determinants of the reinforc-
ing effects of drugs in an environment in which alternative reinforcers are
available.

Research on the factors controlling the choice to use drugs is best
carried out in the laboratory, where multiple behaviors can be measured
and manipulated (see Fischman et al., 1991).  Such research has estab-
lished some of the determinants of choice both between drugs and be-
tween drugs and non-drug reinforcers.  For example, the frequency of
drug choice depends on dose  (Johanson, 1975; Nader and Woolverton,
1991), as well as on environmental factors such as the availability of a
non-drug option (Carroll ME et al., 1991), simultaneous delivery of an
adverse consequence (e.g., electric shock) (Johanson, 1975), or increased
response requirement for the drug (Nader and Woolverton, 1991).

Research with humans has shown that the choice between cocaine
and alternative reinforcers can be a sensitive assay for the efficacy of new
medications (e.g., Foltin and Fischman, 1994).  The question then becomes
whether a specific medication increases the likelihood that drug abusers
will choose non-drug rather than drug options, a question much closer to
the natural ecology of a treatment setting. This type of research is highly
complex, and methodologies for conducting research, analyzing data, and
developing theoretical frameworks must be developed in order to eluci-
date interactions among the organism, the drug, and the environment.
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The behavioral economics approach, described below, is one such possi-
bility, but others must also be considered.

Appetitive Behaviors

Research into other appetitive behaviors may be directly relevant to
drug abuse.  For example, studies have shown that food deprivation can
increase drug intake (Carroll, 1995), but it is not known whether this is
true for deprivation of money, social factors, or other commodities. It may
well be that research into disorders such as bulimia and anorexia is di-
rectly relevant to the study of drug abuse: they have similar topographies,
although there are currently no data indicating that their underlying pro-
cesses are also similar.

Priming Doses

Research with nonhumans has repeatedly shown that a single (prim-
ing) dose of a drug can reinstate drug-reinforced responses even after the
animal has ceased responding to that drug due to extinction (e.g., de Wit
and Stewart, 1981; Slikker et al., 1984). This phenomenon is believed to
occur in humans as well, which is why most drug abuse treatment pro-
grams stress the need for total abstinence. Recent studies have shown that
nonalcoholic human research subjects chose an ethanol-containing bever-
age over money on days when they were pretreated with an ethanol-
containing beverage but not on days when they were pretreated with
placebo (de Wit and Chutuape, 1993; Chutuape et al., 1994). These obser-
vations support the hypothesis that priming doses of a drug can reinstate
drug taking in those who are currently not seeking or taking a drug.

It is possible that priming effects are not specific to drugs but may be
a more general phenomenon.  For example, food-satiated humans pre-
sented with a specific food “prime” will choose to eat more of that food
but not of other foods (Cornell et al., 1992).  This phenomenon, in the
context of incentive motivational theory, suggests that drugs of abuse
(specifically heroin and cocaine) produce their motivational effects by
acting directly on the central nervous system, and that administration of
such drugs has the ability to induce motivation (incentive) for them
(Stewart et al., 1984). It has been suggested that after repeated use, the
conditioned incentive effect of a drug can mimic its neural activity, which
can initiate drug-taking behavior. Research in this area has the potential
to provide information about the neural substrates underlying appetitive
motivation and offers opportunities for integrated behavioral and neuro-
biological research into the mechanisms underlying relapse.
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Craving

Patients seeking treatment for their drug use report irresistible crav-
ing that leads to continued use, despite firm resolutions to remain absti-
nent.  From the perspective of the drug abuser, this motivation to con-
tinue use is a major impediment to abstinence.  Drug treatment specialists
refer to drug craving by their patients as an important determinant of
success or failure in treatment.  Despite the clear importance of this con-
cept from a descriptive perspective, it is an extremely difficult concept to
measure in the laboratory (or the clinic) in a meaningful fashion. Clini-
cians try to gauge the efficacy of treatment interventions by assessing
changes in reports of drug craving by their patients.  Studies attempting
to correlate reported craving with actual use of cocaine in a laboratory
setting have not been successful.  Under some conditions, use remained
unchanged as reported craving decreased (Fischman et al., 1990); under
other conditions, use decreased while craving remained unchanged
(Foltin and Fischman, 1994).  A similar dissociation has been found in
tobacco smokers: nicotine chewing gum decreased tobacco intake, but
measures of the desire to smoke were unaffected (Nemeth-Coslett and
Henningfield, 1986).  Studies of heroin addicts found that craving in-
creased under conditions of precipitated withdrawal, but the choice of
self-administering an opiate was unaffected (Schuster et al., 1995).

Conditioned craving has been reported in former opiate addicts
(O’Brien, 1975) and in former cocaine addicts (O’Brien et al., 1990) when
presented with stimuli associated with prior drug use. This phenomenon
has been used to screen medications for potential anticraving activity
(Robbins et al., 1992; Berger et al., 1996). Reports of craving in response to
drug-related stimuli have been accompanied by significant changes in
skin temperature, skin resistance, pulse, and other autonomic measures.
Recently, specific limbic system activation has been noted using oxygen-
15 PET (positron-emission tomography) measures of regional cerebral
blood flood (Childress et al., 1995). Although the relationship of the con-
ditioned craving phenomenon to actual relapse is unclear, it has been
possible to demonstrate an effect on drug-taking behavior in nicotine-
dependent smokers.  Droungas and colleagues (1995) demonstrated that
smoking cues provoked craving for cigarettes and a reduced latency to
smoke in smokers who were not aware that they were being observed.

In the context of a cocaine treatment intervention, reports of craving
during the first week of treatment were only weakly predictive of treat-
ment outcome, and changes in craving over the course of the treatment
intervention were uncorrelated with success in abstaining from cocaine
use (S.T. Higgins, University of Vermont, personal communication, 1995).
Data collected thus far suggest that craving and the increased probability
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of drug self-administration may both be related to other variables (e.g.,
withdrawal states, drug-associated environmental cues) but that craving
is not causally related to increased drug taking.  In fact, one author has
suggested that drug use may be mediated by processes different from
those mediating craving and that craving may represent the cognitive
“battle” going on in the drug abuser related to whether or not to seek and
take the drug (Tiffany, 1990).  Based on these insights, a new multi-item
questionnaire has been developed that might more accurately reflect the
multidimensional aspect of what drug users are reporting, thus better
predicting treatment-related behavior (Tiffany et al., 1993). At this time,
although attempts to understand craving may be important clinically, it
seems unwarranted to employ drug craving as a surrogate measure of
drug self-administration.

Patients frequently report craving that is associated with increased
thoughts about drugs and drug use. Modification or alleviation of those
thoughts, while not resulting in abstinence, may well shift their focus
away from drug seeking and drug taking toward more acceptable behav-
iors that are in keeping with the goals of a treatment program.  Because of
the belief, shared by patients and clinicians, that craving has a major
impact on relapse, craving should be studied further. An understanding
of the nature of craving, what it is and how it impacts behavior, is an
important opportunity for drug abuse research.

Violence and Aggression

Although illicit drugs (particularly cocaine) have been associated with
a dramatic upsurge in violence in the United States, it has been difficult to
attribute causality to the pharmacological effects of the drugs being used
(see Chapter 7).  Animal models have shown that acute cocaine adminis-
tration enhances aggressive responding (Miczek et al., 1994), but the ma-
jority of data on humans has been based on epidemiological rather than
experimental findings.  The ethical issues involved in actually engender-
ing violent or aggressive behavior are formidable, and substantial creativ-
ity is required to design ethically acceptable and valid models.

One such laboratory model has demonstrated differential effects re-
lated to the drug being tested (Cherek, 1981; Cherek et al., 1991).  In this
model, each research participant is told that responding on one lever will
earn points exchangeable for money, whereas responding on the second
lever will subtract points from an unseen research participant in another
location. The person making this latter (aggressive) response gains no
points by making the response and, in fact, there is no second person.
Although the model appears to have face validity, it has not undergone
rigorous testing to verify that it models aggressive behavior.  Recent ef-
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forts to verify the model by studying prisoners found guilty of either
violent or nonviolent crimes suggest that the model shows behavioral
differences in these two subpopulations (D. Cherek, University of Texas,
personal communication, 1995). Continued research is needed to develop
models of aggression in animals and humans.

Vulnerability to Drug Use

Animal models of drug self-administration have identified factors
that facilitate the addiction process.  For example, genetic strain (e.g.,
George and Goldberg, 1989) and individual differences in activity level
(e.g., Piazza et al., 1993) can predict vulnerability to repetitive drug use.
Environmental conditions such as lack of alternative reinforcers, restricted
access to food (e.g., Carroll, 1995), and drug history (e.g., Horger et al.,
1991) can accelerate the onset of drug self-administration.  Behavioral
studies to delineate those facilitating variables in animals may lead to
data-based programs for targeting high-risk human populations, making
education and prevention efforts more focused and presumably more
effective.

Research in the area of etiology has focused on risk factors, with the
underlying assumption that some drug use is pathological.  However,
one of the messages from animal research using the self-administration
model is that drugs easily serve as reinforcers and that conditions do not
need to be pathological for drugs to be repeatedly self-administered by all
animals.  Research in the area of neurobiology is beginning to demon-
strate that drug-taking behavior is controlled by brain mechanisms devel-
oped through evolution to ensure the reinforcing effects of biologically
essential activities of eating, drinking, and copulating.  The implication of
these research findings is that, were it not for countervailing influences,
drug use would be the norm, not an aberration.  That inference may be
somewhat strong, since there are individual differences in those brain
systems that contribute to vulnerability, but it points to a research effort
in prevention that takes into account the biological foundations against
which these efforts are made.

For example, a variety of environmental risk factors can affect
responsivity to drugs, including personality, family, and peer influences.
Etiological research has identified issues of interest in these areas, includ-
ing questions related to risk taking, impulsivity, and deviance (see Chap-
ter 5).  Those areas have received attention from behavioral researchers in
other contexts, and it should be possible to adapt existing models or to
develop new ones with direct relevance to drug abuse and dependence.
One etiological hypothesis that might be tested with these models is drug
effect expectancy.  It has been hypothesized that individuals learn about
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the effects of drugs directly or from other sources (e.g., media, others),
creating a memory network (i.e., an expectancy) that can be activated by
drug-related cues.  These cognitively developed networks are associated
with a drug or drugs and potentially can change as new learning occurs.
Use of this construct has important implications for treatment, since it
implies that changes in cognition can result in changes in drug abuse
behavior.  Little research has been carried out in this area, with most of it
currently concentrated on alcohol use, and the paradigms for implement-
ing and measuring these changes are not yet well developed.  As the role
of expectancies in the development and maintenance of drug abuse is
delineated more clearly, procedures for preventing or changing drug ef-
fect expectancies may well be a useful aspect of a more general cognitive-
behavioral approach to drug abuse treatment.

Behavioral Economics

Drug self-administration models have been developed to provide
finer-grained analyses of the dynamic interplay among variables.  One
example is the application of behavioral economics, which focuses on
concepts from consumer demand theory.  This approach provides a way
of understanding the relationship between consumption (i.e., drug use or
self-administration) and variables such as price, income, and the charac-
teristics of the goods to be consumed.  The utility of this approach stems
from its ability to integrate the effects of multiple independent variables
(e.g., unit price and the conditions under which the subject chooses rein-
forcers) into a single term—elasticity of demand4—that may be used to
better understand the consequences of various treatments.

Drug taking occurs in the context of multiple interacting and compet-
ing reinforcers.  Some are directly related, in that the consumption of one
leads to the consumption of others (e.g., cigarettes and alcohol), whereas
some show an inverse relationship (e.g., involvement in some religious
activities and drug use).  It has been generally assumed that providing
individuals, particularly children and adolescents, with alternative
sources of reinforcement will decrease the use of drugs. Behavioral eco-
nomic analysis can use the concept of cross-price elasticity to quantify
precisely whether each reinforcer acts as a substitute (a viable alternative)
for, serves as a complement (a promoter) to, or is independent (ineffec-
tive) of the one against which it is compared.  Making sense of the rela-
tionships among qualitatively different reinforcers will give us the ability

4 Defined here as the degree of responsiveness of drug consumption to changes in price
(see Chapter 10).
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to suggest concrete ways in which drug use can be affected in both ani-
mals and humans (Bickel et al., 1993; Carroll, 1993).

The concepts of elasticity and cross-elasticity and the behavioral meth-
ods that have been developed to study drug taking from this perspective
can also be utilized in the development of medications. The use of behav-
ioral economics could provide information about whether a specific medi-
cation, in addition to directly decreasing drug use, also increases sensitiv-
ity to other factors of the treatment regimen (e.g., counseling). The
opportunity to screen potential new medications by using this conceptual
approach, as well as the objective measure of drug self-administration,
expands the utility of laboratory analyses and makes them invaluable
screening procedures prior to the use of uncontrolled and expensive clini-
cal trials.

CONCLUSION AND RECOMMENDATION

In summary, there are opportunities for continued progress in behav-
ioral approaches to drug abuse research.  Behavioral models are useful for
developing drug abuse pharmacotherapies; improving treatment engage-
ment and compliance; developing novel procedures for both strengthen-
ing weak positive behaviors and attenuating strong drug-related behav-
iors; addressing questions related to mechanisms of craving and relapse;
and promoting better understanding of drug use over the life span of
drug users. Increased understanding of various drugs’ mechanisms of
action can also lead to better understanding of behavior and of vulner-
ability to drug abuse, which may not be elucidated with familial and drug
use histories.  The continued development of behavioral models is neces-
sary to improve integration of data and variables being studied.  To this
end, combining neurobiological and behavioral models should be a pri-
mary research goal of the future.

Identification of the mechanisms by which drugs produce behavioral
effects is important in the development of new treatment approaches,
especially medications development. Behavioral assays, including drug
self-administration by animals and humans, as well as subjective effects
assessment in humans, are the cornerstone of medications development
research because they enable efficient means of screening new chemicals
that are highly predictive in their effects on human drug taking.  The
opportunities for future behavioral research are in the continued devel-
opment and utilization of those behavioral assays of drug effects.

Although current research into the development of new medications
for the treatment of drug abuse is important, drug abuse will likely con-
tinue to be treated with a combination of treatment modalities (i.e., be-
havioral and pharmacological interventions). Research on the modifica-
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tion of drug-taking behavior must continue, with special emphasis on the
use of alternative reinforcers. Outcomes should be analyzed with sophis-
ticated approaches that integrate the effects of multiple variables (e.g.,
behavioral economic analyses). This area of research has only begun to be
applied within the clinic, and more sophisticated interventions must be
developed based on carefully collected data.

Although a number of animal models have been developed, the use
of behavioral models with human participants is a necessary step in ex-
panding the field of drug abuse research.  The models being developed
should combine a range of behavioral approaches including condition-
ing, social learning, and cognitive models, integrating them to emulate
most effectively the complex behaviors represented by the various as-
pects of drug seeking and taking. Controlled environment research, be-
havioral economic analyses, and vulnerability studies are a first step to-
ward addressing some of the complex behaviors associated with drug
abuse.

The committee recommends the use of behavioral models (involv-
ing both humans and nonhumans) to further our understanding of
the various aspects of drug use, abuse, and dependence (such as
initiation, relapse, prolonged abstinence, craving, and transitions
from drug use to abuse); to develop improved behavioral and phar-
macological interventions for the treatment of drug abuse and de-
pendence; and to inform prevention efforts.

Although research in this area is difficult, it is an important investment,
and researchers should be encouraged to explore new paradigms to model
complex behaviors related to drug abuse. Importantly, the models must
be validated if they are to have utility for the field and should combine a
range of behavioral approaches including conditioning, social learning,
and cognitive models, integrating them to most effectively emulate the
complex behaviors represented by the various aspects of drug seeking
and taking.
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3

Neuroscience

Over the past 20 years, drug abuse research has contributed to im-
pressive gains in the neurosciences and in our understanding of brain
function. Neuroscience research as it relates to drug abuse has advanced
knowledge about neurotransmitters and neural pathways, and has
yielded information about brain mechanisms both under normal condi-
tions and when affected by drugs of abuse. That knowledge has already
been translated into improved clinical care and has had significant im-
pacts on other scientific disciplines.

The goal of neuroscience research in the area of drug dependence is to
determine the actions of abusable drugs on the brain that result in depen-
dence and to determine the neural substrates that make one individual
inherently vulnerable to such actions and others relatively resistant. That
knowledge can have an impact on the ways in which drug abuse and
dependence are managed clinically and on the way they are viewed by
our society. Neuroscience research can add to the knowledge base in the
science of addiction and provide information for the development of more
effective medications to treat drug dependence. New pharmacotherapies
will significantly improve the effectiveness of psychosocial interventions.
It must be emphasized that it is impossible to predict all of the benefits of
ongoing fundamental neuroscience research in the drug abuse field. Many
of the advances that will be discussed throughout this chapter were unan-
ticipated, yet clearly improved public health in many ways.

The interface between basic neurobiology and the applied neuro-
science of drug abuse research has been a rich and fruitful part of the
approach termed integrative neuroscience. Drug abuse research has con-
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tributed to many discoveries in neuroendocrinology and the neurobiol-
ogy of stress including the discovery of opioid peptides and stress
neurotransmitters, the neurochemical control of stress hormone, and re-
productive hormone release. In addition, drug abuse research impacts on
disciplines as diverse as molecular biology, the neurobiology of emo-
tional behavior, and the neurobiology of cognitive function in the effort to
understand the complex phenomena associated with a course of drug
dependence.

The following chapter contains a technical overview illustrating the
complexity of the neurotransmission processes involved in the neuro-
biology of drug dependence, a description of the many advances in un-
derstanding the neurobiological basis for drug dependence, a summary
of gaps and needs, and finally recommendations for future research. The
technical overview provides the vocabulary and basic concepts necessary
to understand how drugs can interact at many different functional levels
including the molecular, cellular, and systems levels.  The section on
accomplishments details the significant advances in understanding the
neurobiology of drug reinforcement and the beginnings of our under-
standing of the processes of neuroadaptation to these systems associated
with dependence.  In addition, the chapter describes progress in human
imaging research and the recent developments in understanding brain
mechanisms of pain and analgesia.  Gaps and needs are identified that
focus on the chronic consequences of drug exposure in brain systems
implicated in the motivational effects of drug dependence at the molecu-
lar, cellular, and system levels of analysis.  Finally, the chapter identifies
numerous areas for research opportunities that will aid in our under-
standing of the neurobiology of drug dependence and help integrate this
basic research with the applied problems of vulnerability, treatment, and
prevention of drug abuse.  These areas include molecular neurobiology,
genetics research, animal models of dependence, brain imaging, co-occur-
ring psychiatric disorders, HIV models, neurotoxicity of drug depen-
dence, immunology, analgesia and pain, and relapse and prolonged ab-
stinence.

NEUROTRANSMISSION AND ITS EFFECTS

The human brain is composed of an enormous number of neurons,
with estimates ranging from 10 billion to 10 trillion (reviewed by Kandel
et al., 1991; Hyman and Nestler, 1993). These neurons are organized in
such a way that they communicate with one another in a highly intricate
and specific manner. This process of communication is referred to as
synaptic transmission.

In a simplified scheme, neurons consist of a cell body or soma; mul-
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tiple dendrites that arise from the cell body to receive incoming signals;
and usually a single axon that also arises from the cell body. Axons can be
very long and give rise to outgoing signals through their branched ends
(terminals). A single neuron can possess thousands of axon terminals and
thereby form connections (called synapses) with up to thousands of other
neurons. The brain utilizes a chemical process of neurotransmission to
transfer information across synapses. Briefly, an electrochemical impulse
produced by changes in concentrations of ions across the axon membrane
travels down the axon of one neuron, invades the axon’s nerve terminals,
and triggers the release of a chemical substance, called a neurotransmit-
ter, from the terminals. The neurotransmitter diffuses across the synaptic
cleft (the space between the two neurons) and binds to specific receptor
proteins located on the surface of the cell, or plasma membrane, of the
next neuron. The binding of a neurotransmitter to its receptor activates
the receptor and causes a change in the flow of ions across the cell mem-
brane, which can either lead to or inhibit the generation of electrical im-
pulses in that next neuron. The neurotransmitter stimulus is then “turned
off” either by enzymatic degradation in the synaptic cleft or by protein-
mediated reuptake of neurotransmitter into the nerve terminal. Neurons
receive incoming signals from hundreds or thousands of nerve terminals.
Whether a neuron fires an impulse is determined by the summation of
those numerous inputs.

Neuronal membranes contain classes of proteins, termed ion pumps,
that maintain unequal concentrations of ions (e.g., Na+, K+, Ca2+, Cl–)
between the outside and inside of the cell. The most important pump is
termed the Na+–K+ ATPase (adenosine triphosphatase). Neurons are po-
larized, meaning that the inside of the cell is negatively charged with
respect to the outside. Neurons also possess other proteins in their plasma
membrane, termed ion channels, that allow passage of specific ions across
the cell membrane. Neurotransmitters regulate the electrical properties of
neurons by activating or inhibiting the activity of specific types of ion
channels.

Neurotransmitters and Their Receptors

The majority of neurotransmission in the brain is performed by amino
acid neurotransmitters, which are contained in two-thirds of all synapses
in the brain. Glutamate is the major excitatory neurotransmitter in the
brain because its receptor channel permits Na+ (and in some cases Ca2+) to
flow into the cell; the major inhibitory neurotransmitter in the brain is
gamma-aminobutyric acid (GABA) (GABA’s receptor channel carries Cl–

into the cell).
Most other neurotransmitters in the brain bind to receptor proteins
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that do not contain ion channels within their structures. Rather, these
receptors produce their physiological effects by interacting with a special
class of proteins, called G proteins, which are composed of three variable
molecules, called alpha, beta, and gamma subunits. When a neurotrans-
mitter binds to a G protein-coupled receptor, the G protein dissociates
into a free alpha and free beta-gamma subunit, which then interacts with
many other cellular proteins to produce a variety of physiological effects.
For example, specific types of ion channels can be induced to increase or
decrease their activity by the action of G protein subunits.

Second Messengers and Protein Phosphorylation

The G protein-coupled receptors also influence many other neural
processes through complex pathways of intracellular messengers. The
first steps in these pathways are “second messengers” (the neurotrans-
mitter is considered the first messenger, and the G protein a coupling
factor). Prominent second messengers in the brain are cAMP (cyclic ad-
enosine monophosphate), cGMP (cyclic guanosine monophosphate), Ca2+,
nitric oxide, and metabolites of arachidonic acid (e.g., prostaglandins)
and phosphatidylinositol. The G protein-coupled receptors control the
levels of these second messengers by regulating the activity of enzymes
that catalyze the synthesis and degradation of second messengers, with
different effects produced depending on the G protein involved.1   For
example, neurotransmitters that increase cAMP levels act through Gs,
which binds to and stimulates adenylyl cyclase, the enzyme that catalyzes
the synthesis of cAMP. Other neurotransmitters decrease cAMP levels by
acting through Gi, which binds to and inhibits adenylyl cyclase. Still other
neurotransmitters do not affect cAMP, but instead increase the generation
of phosphatidylinositol-derived second messengers.

The next step in these intracellular pathways is the regulation, by
second messengers, of protein phosphorylation, the process by which
phosphate groups are added to or removed from specific amino acid
residues by protein kinases and protein phosphatases, respectively. Phos-
phate groups, because of their large size and negative charge, affect the
conformation and charge of proteins, which in turn affect their physi-
ological function. For example, phosphorylation of ion channels and
pumps affects their ability to open or close or to allow ions to pass through
them. Phosphorylation of receptors affects their ability to bind to their

1There are three subtypes of G proteins (guanine nucleotide-binding membrane pro-
teins). Gs is stimulatory in that it stimulates adenylyl cyclase, and Gi is inhibitory in that it
inhibits adenylyl cyclase. Gq is the third subtype but the “q” has no implicit meaning.
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neurotransmitters or interact with their G proteins. Phosphorylation of
enzymes affects their catalytic activity (e.g., phosphorylation of adenylyl
cyclase can increase its capacity to synthesize cAMP).

The brain contains many types of protein kinases and protein phos-
phatases that exhibit differential regulation. For example, cAMP activates
cAMP-dependent protein kinases, Ca2+ activates Ca2+-dependent protein
kinases, etc. Each type of protein kinase then phosphorylates a specific
array of target proteins and thereby produces many additional effects of
the original neurotransmitter–G protein–second messenger stimulus.

Due to the multiple effects of phosphorylation on a number of impor-
tant intracellular processes, a neurotransmitter stimulus can influence
virtually every chemical process that occurs within its target neurons.
Some effects, such as alterations in electrical activity, are very rapid
(within seconds) and short-lived. Other effects, such as alterations in gene
expression, can develop more slowly (over minutes or hours) and last for
a long time. These more long-lasting effects of a neurotransmitter stimu-
lus alter the manner in which the target neuron responds to subsequent
stimuli—both the original neurotransmitter and others—and presumably
represent the basis of neural adaptation and change, called plasticity.
Together, these types of responses of widely differing time courses allow
neurons to exert very complex control over other neurons operating
within neural circuits.

Neurotrophic Factor Signaling Pathways

Second-messenger–regulated protein phosphorylation is just one
component of a neuron’s complex intracellular regulatory mechanisms.
Neurons contain many protein kinases and protein phosphatases in addi-
tion to those regulated by second messengers, and these enzymes also
contribute to the diverse effects that a neurotransmitter stimulus exerts
on its target neurons. For example, neurotrophic factors were first studied
for their important role in neural development and differentiation. How-
ever, it is now known that neurotrophic factors also play an important
role in the regulation of the fully differentiated adult brain. One impor-
tant family of neurotrophic factors, called neurotrophins, binds to a class
of receptor that contains a special type of protein kinase within its struc-
ture, a protein tyrosine kinase, which phosphorylates proteins specifi-
cally on tyrosine residues. Binding of neurotrophin to its protein tyrosine
kinase receptor activates the kinase activity and leads to the phosphoryla-
tion of specific cellular proteins and, eventually, to a cascade of protein
kinase activity. Thus, neurotrophic factor-related signaling pathways are
another example of the complexity of a neuron’s intracellular regulatory
machinery, and serve to highlight the complex types of effects that a
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neurotransmitter stimulus produces in its target neurons which ultimately
contributes to the short- and long-term effects of neurotransmitters on the
brain.

Understanding Drug Dependence in the
Context of Neurotransmission

All drugs of abuse interact initially with receptor or reuptake pro-
teins, summarized in Table 3.1 (Nestler et al., 1995). For example, opiates
activate opioid receptors, and cocaine inhibits reuptake proteins for the
monoamine neurotransmitters (which include dopamine, norepinephrine,
and serotonin). These initial effects lead to alterations in the levels of
specific neurotransmitters, or to different activation states of specific neu-
rotransmitter receptors, in the brain. Opiate activation of opioid recep-
tors, for example, leads to recruitment of inhibitory and related G pro-
teins. This, in turn, leads to activation of K+ channels and inhibition of
Ca2+ channels. Both are inhibitory actions, because more K+ flows out of
the cell and less Ca2+ flows into the cell. Thus, the electrical properties of
the target neurons are affected relatively rapidly by opiates. Recruitment
of the inhibitory G protein also inhibits adenylyl cyclase, and reductions
in cellular Ca2+ levels decrease Ca2+-dependent protein phosphorylation
cascades, altering the activity of still additional ion channels. These ef-
fects, along with changes in many other neural processes within target
neurons, contribute further to the acute effects of opiates. The sum of such

TABLE 3.1  Acute Effects of Abused Drugs on Neurotransmitters

Drug Action

Opiates Agonist at opioid receptors
Cocaine Inhibits monoamine reuptake transporters
Amphetamine Stimulates monoamine release
Alcohol Facilitates GABAA receptor function and inhibits

N-methyl-D-aspartate (NMDA) glutamate receptor functiona

Nicotine Agonist at nicotinic acetylcholine receptors
Cannabinoids Agonist at cannabinoid receptorsb

Hallucinogens Partial agonist at 5-HT2
c serotonin receptors

Phencyclidine (PCP) Antagonist at NMDA glutamate receptors

aThe mechanism by which alcohol produces these effects has not been established but
would not appear to involve direct alcohol binding to the receptors as is the case for the
other drugs listed in this table.

bAlthough a specific receptor for cannabinoids has been identified in the brain, the en-
dogenous ligand for this receptor has not yet been identified with certainty.

c5-Hydroxytryptamine-2.
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changes presumably triggers the longer-term effects of the drugs that
eventually lead to abuse, dependence, tolerance, and withdrawal.

ACCOMPLISHMENTS

Significant advances in understanding the neurobiological basis of
drug dependence in the past 25 years are now beginning to provide a
strong scientific basis for drug abuse treatment, prevention, and etiology.
Drug dependence has long been associated with some perturbation of the
brain reward systems. At the systems level, specific neural circuits within
the midbrain–forebrain connection of the medial forebrain bundle have
been identified that mediate the acute reinforcing effects of drugs (Figure
3.1) (Koob, 1992a). These neural circuits are composed of specific chemi-
cal neurotransmitters and include the midbrain dopamine systems, the
endogenous opioid peptide systems, and other neurotransmitters such as
serotonin, GABA, and glutamate. These systems appear to be modified
during the development of dependence and appear to remain sensitive to
future perturbations. Cellular studies have identified specific changes in
the function of different components of that midbrain–forebrain system
and are beginning to provide a framework for the adaptive changes within
neurons that are associated with withdrawal and sensitization (Nestler,
1992). Molecular studies not only have identified the specific neurotrans-
mitter receptors and receptor subtypes important for mediating those
reinforcement actions, but also have begun to provide a molecular basis
for the long-term plasticity associated with relapse and vulnerability
(Nestler, 1994). The remainder of this section highlights some of the neu-
robiological advances resulting from research on individual differences;
neural substrates of reinforcement, withdrawal, tolerance, and relapse;
pharmacotherapy; and brain imaging.

Individual Differences

It is widely presumed that individuals differ in their predilection for
drug dependence (see Chapter 5). This has been demonstrated in epide-
miological studies of alcoholism, but it remains largely unproven for other
addictive disorders. There is, however, growing evidence of individual
differences in responsiveness to drugs of abuse in laboratory animals.

Genetic Factors

Genetically inbred strains of mice and rats exhibit clearly different
behavioral responses to one or another drug of abuse (Li and Lumeng,
1984; Pickens and Svikis, 1988; George and Goldberg, 1989; Guitart et al.,
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1993; Kosten et al., 1994). Such strain differences have been demonstrated
with respect to numerous behavioral measures, including locomotor ac-
tivity and sensitization, physical dependence, drug self-administration,
conditioned place preference, and brain stimulation reward (Li et al., 1986;
Crabbe et al., 1994). These observations suggest that there are likely ge-
netic determinants of diverse aspects of drug action, including drug rein-
forcement. Researchers have also observed that genetically inbred strains
of mice and rats differ not only in acute responses to drugs of abuse but
also in responses to repeated drug exposure (e.g., George and Goldberg,
1989; Nestler, 1992; Guitart et al., 1993; Kosten et al., 1994), indicating that
pharmacodynamic differences may reside in part at the level of gene
expression. This research has implications for the treatment of drug abuse
discussed later in the chapter.

Environmental Factors

In animal models, environmental factors also contribute to an indi-
vidual’s responses to drugs of abuse. First, exposure to a drug of abuse
itself influences an animal’s subsequent responses to the drug, including
the reinforcing effects of a drug (Piazza et al., 1989; Horger et al., 1992).
Second, other types of environmental factors have been shown to influ-
ence an animal’s responses to drugs of abuse. One prominent example is
stress, which can enhance the reinforcing and locomotor activating effects
of several drugs of abuse, including cocaine and other stimulants, opiates,
and alcohol (Volpicelli et al., 1986; Piazza et al., 1989; Vezina and Stewart,
1990; Cunningham and Kelley, 1992; Hamamura and Fibiger, 1993; Koob
and Cador, 1993; Sorg and Kalivas, 1993; Goeders and Guerin, 1994;
Shaham and Stewart, 1994). The effects of stress may be mediated, at least
in part, via stress systems such as the hypothalamic–pituitary–adrenal
axis, which is known to be activated by stress, and extrahypothalmic
stress systems because mediators of those systems, including corticotro-
pin-releasing factor (CRF) and glucocorticoids, alter drug reinforcement
and drug-induced locomotor activity (Cole et al., 1990; Piazza et al., 1991).
These findings have relevance in the clinical setting for the treatment of
drug dependence since continued exposure to environmental factors in-
creases an individual’s risk for drug abuse and dependence (see Chapter
2). More work is needed, however, in the area of environmental factors on
drug dependence and their neurobiological impact.

Genetic-Environmental Interactions

One way to understand these observations is that genes determine an
individual animal’s potential responses to drugs of abuse, whereas envi-
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ronmental factors shape that genetic potential. That is, environmental
exposures (e.g., a drug or stress) alter the brain in different ways depend-
ing on the genetic template of the brain. Particularly powerful environ-
mental exposures (e.g., high levels of a drug of abuse) may lead to the
same types of changes in the brain despite genetic differences (Nestler,
1992). Together, genetic and environmental factors combine to set an
individual’s responses to drugs of abuse. Identification of the specific
genetic and environmental factors that influence the actions of drugs of
abuse in animal models can provide insight into the types of genetic
factors that contribute to an individual vulnerability for drug dependence
in humans (Hilbert et al., 1991).

Neural Substrates of Drug Abuse

Neural Substrates of Reinforcement

A multineurotransmitter system called the medial forebrain bundle,
which courses from the ventral midbrain to the basal forebrain, has long
been associated with reinforcement and reward (Olds and Milner, 1954;
Olds, 1962; Stein, 1968; Wise, 1989). Electrical stimulation through elec-
trodes implanted along this bundle is considered to be pleasurable or
rewarding because animals will perform certain tasks repeatedly (e.g.,
pressing a bar) to trigger the stimulation (self-stimulation). Thresholds
for that intracranial self-stimulation are lowered by drugs of abuse, sug-
gesting that they “sensitize” the brain reward system. Recent advances
exploring the neurobiological basis for the positive reinforcing effects of
drugs of abuse have focused on specific neurochemical systems that make
up the medial forebrain bundle reward system.

Psychomotor stimulants, such as cocaine and amphetamine, appear
to depend on an increase in the synaptic release of dopamine in the
mesolimbic dopamine system (Koob, 1992b). This system has its cell bod-
ies of origin in the ventral tegmental area and projects to the nucleus
accumbens, olfactory tubercle, frontal cortex, and amygdala. Cocaine is
thought to act mainly to block reuptake of dopamine by binding to a
specific protein, the dopamine transporter protein, involved in reuptake;
amphetamines both enhance dopamine release and block its reuptake.
Three of the five cloned dopamine receptor subtypes have been impli-
cated in the reinforcing actions of cocaine (Woolverton, 1986; Koob, 1992b;
Caine and Koob, 1993).

Opiate drugs bind to opioid receptors to produce their reinforcing
effects.2   The mu receptor appears to be most important for the reinforc-

2Three known receptor subtypes have been cloned: mu, delta, and kappa.
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ing effects of heroin and morphine, and the most important brain sites for
the acute reinforcing actions of those drugs appear to be in the ventral
tegmental area and the nucleus accumbens. Opiates stimulate the release
of dopamine in the terminal areas of the mesolimbic dopamine system,
and there also appears to be a dopamine-independent action in the region
of the nucleus accumbens on neuronal systems that receive a dopaminer-
gic input (Koob, 1992a).

Ethanol and other sedative hypnotics clearly have multiple sites of
action for their acute reinforcing effects, which depend on facilitation of
GABAergic neurotransmission, stimulation of dopamine release at low
doses, activation of endogenous opioid peptide systems, and antagonism
of serotonergic and glutamatergic neurotransmission. The exact sites for
these actions are under study but appear again to involve the mesolimbic
dopamine system and its connections in the basal forebrain, particularly
in limbic areas such as the amygdala.

Nicotine is a direct agonist at brain nicotinic acetylcholine receptors,
which are widely distributed throughout the brain. Nicotine self-admin-
istration is blocked by dopamine antagonists and opioid peptide antago-
nists, and both a nicotinic acetylcholine antagonist and an opiate antago-
nist have been shown to precipitate nicotine withdrawal in rodents (Malin
et al., 1993, 1994). Nicotine is thus thought to activate both the mesolimbic
dopamine system and opioid peptide systems in the same neural circuitry
associated with other drugs of abuse (Corrigall et al., 1992).

The neurobiological substrates for the acute reinforcing actions of
psychedelic drugs are less well understood. Indeed, rodents and nonhu-
man primates will not self-administer psychedelic drugs. Lysergic acid
diethylamide (LSD) clearly involves a serotonergic action, possibly as a
postsynaptic agonist. However, the brain sites and specific subtypes in-
volved are still under study. Little is known about the neurobiology of the
acute reinforcing actions of marijuana, but the cloning of the tetrahydro-
cannabinol (THC) receptor and the discovery of endogenous THC com-
pounds in the brain offer exciting new approaches to this question, dis-
cussed below (Matsuda et al., 1990; Devane et al., 1992).

Neural Substrates for Drug Tolerance

The neural substrates for drug tolerance overlap significantly with
those associated with dependence because tolerance and dependence may
be components of the same neuroadaptive process. Tolerance also in-
volves associative processes (processes of learning where previously neu-
tral stimuli come to acquire significance through pairing with biologically
significant events), however, and the role of associative processes has
been most explored in the context of opiate drugs and sedative-hypnotics
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such as alcohol (Young and Goudie, 1995). Both operant (behavioral toler-
ance) and classical (context-dependent tolerance) conditioning have been
shown to play a role in drug tolerance, and mechanisms for these associa-
tive processes may involve several neurotransmitters independent of their
role in dependence. Norepinephrine and serotonin have long been known
to be involved in the development of tolerance to ethanol and barbitu-
rates (Tabakoff and Hoffman, 1992). More recently, administration of
glutamate antagonists has been shown to block the development of toler-
ance, again consistent with an associative component of tolerance (Trujillo
and Akil, 1991).

Mechanisms of tolerance at the molecular level often overlap with
those of dependence (Nestler et al., 1993).3   For example, up-regulation of
the cAMP pathway could be a mechanism of tolerance; the changes would
be expected to oppose the acute actions of opiates of inhibiting adenylyl
cyclase. In addition, tolerance seems to involve the functional uncoupling
of opioid receptors from their G proteins. The mechanisms underlying
this uncoupling remain unknown but could involve drug-induced
changes in the phosphorylation state of the receptors or G proteins that
reduce their affinity for each other. Another possible mechanism of toler-
ance involves drug-induced changes in the ion channels that mediate the
acute effects of drugs. For example, alterations in the phosphorylation
state, amount, or even type of channel conceivably could contribute to
drug tolerance (Nestler, 1992).

Neural Substrates of Withdrawal

Withdrawal from chronic use of drugs of abuse is characterized by a
dependence syndrome that is made up of two elements. The objectively
observable physical signs of alcohol withdrawal are tremor and auto-
nomic hyperactivity; abdominal discomfort and pain are associated with
opiate withdrawal. The self-reported “psychological” signs of drug with-
drawal, which may be considered more motivational, are usually differ-
ent components of a negative emotional state including dysphoria, de-
pression, anxiety, and malaise (Koob et al., 1993) and are difficult to
measure directly in animals. Behavioral history is a primary determinant
of whether withdrawal and the negative affective state associated with it
produce drug-seeking behavior. For individuals with a history of self-
medication of opiates and alcohol, physical dependence is an important

3Tolerance and dependence can be separated operationally at the molecular level in vitro,
but at the systems level they are usually related when the same dependent variable is
measured for both constructs.
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factor in motivating individuals to seek out and self-administer opiates
and alcohol. The phenomenon of physical dependence, however, does
not produce drug-seeking behavior in the majority of individuals made
physically dependent in the course of treatment with an opiate for a medi-
cal condition. The neural substrates for the physical signs of withdrawal
are, in fact, not well understood. There is evidence that the changes in
body temperature associated with opiate withdrawal may be due to inter-
actions in the hypothalamus. The neural substrates for many of the other
physical signs are distributed widely throughout the brain. Much evi-
dence implicates the nucleus locus coeruleus (a nucleus containing exclu-
sively norepinephrine neurons located in the brain stem region called the
pons) in the activational properties and stresslike effects of opiate with-
drawal (Aghajanian, 1978; Taylor et al., 1988; Maldonado et al., 1992).
Little evidence exists for the neural substrates of ethanol withdrawal, but
some neuropharmacological mechanisms have been identified including
a decrease in GABAergic function, an increase in glutamatergic function
(Grant et al., 1990; Tabakoff and Hoffman, 1992; Koob et al., 1994b), and
related changes in calcium channel function (Littleton et al., 1992).

Additional research has begun to focus on the neural substrates and
neuropharmacological mechanisms of the negative affective states associ-
ated with drug withdrawal—effects that probably produce much of the
negative reinforcement associated with drug dependence.  The same neu-
ral systems implicated in the positive reinforcing effects of drugs of abuse
have been shown to be involved in those motivational effects. Evidence
suggests that reward thresholds are increased (decrease in reward) fol-
lowing chronic administration of all major drugs of abuse, including opi-
ates, psychostimulants, alcohol, nicotine, and THC. These effects reflect
changes in the activity of the same mesolimbic system (midbrain–fore-
brain system) implicated in the positive reinforcing effects of drugs and
can last up to 72 hours (Schaefer and Michael, 1986; Markou and Koob,
1991; Koob et al., 1993, 1994b; Schulteis et al., 1994, 1995).

The neurobiology of the change in reward function associated with
drug dependence is a very active area of current research. Decreases in
the function of neurochemical systems associated with the same neu-
rotransmitters implicated in the acute reinforcing effects of drugs have
been observed during withdrawal following chronic administration of
cocaine, opiates, and ethanol. One example is where dopamine function
in the nucleus accumbens appears to be decreased during cocaine, opiate,
and ethanol withdrawal as measured by in vivo microdialysis (Weiss et
al., 1992). Also, there is evidence of decreased opioid peptide receptor
function in the nucleus accumbens during opiate withdrawal (Nestler,
1992). Serotonin function also appears to be decreased during acute with-
drawal from psychostimulants and ethanol in the nucleus accumbens
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(Parsons et al., 1995). As noted above, both GABAergic and glutamatergic
systems have been implicated in ethanol withdrawal and may be of moti-
vational significance for the changes occurring in the mesolimbic system
and its connections. All of those transmitter systems have been implicated
in the acute reinforcing effects of those drugs of abuse. However, evi-
dence also exists for the recruitment of other neurotransmitter systems
associated with stress-like responses during drug dependence. One ex-
ample is the increased functional activity of the opioid peptide dynorphin
in the nucleus accumbens following chronic cocaine administration, and
this may contribute to the negative affective state of withdrawal (Hurd et
al., 1992; Spanagel et al., 1992). Also, corticotropin releasing factor func-
tion appears to be activated during acute withdrawal to cocaine, alcohol,
and opiates, and thus may mediate aspects of stress associated with absti-
nence (Koob et al., 1994a). More prolonged post-acute withdrawal changes
have been observed in the mesolimbic dopamine system that may
subserve the phenomenon of sensitization. Animals previously exposed
to stress or psychostimulant drugs show enhanced responsiveness to the
activating and rewarding effects of psychostimulants after the acute with-
drawal period.  This behavioral sensitization is paralleled by increased
dopamine activity in the mesolimbic dopamine system (Robinson and
Berridge, 1993).

Significant insight is now available concerning the molecular and cel-
lular mechanisms of drug dependence. A model of such mechanisms is
the locus coeruleus, the major noradrenergic nucleus in the brain, which
plays an important role in physical dependence on opiates (Aghajanian,
1978; Taylor et al., 1988; Rasmussen et al., 1990; Koob et al., 1992;
Maldonado and Koob, 1993). Activation of the locus coeruleus has been
shown to mediate many of the signs and symptoms of physical opiate
withdrawal in rodents and nonhuman primates. In fact, it was the identi-
fication of opiate action in the locus coeruleus that led to the introduction
of clonidine, an alpha-2-adrenergic agonist, as the first nonopiate treat-
ment that decreases the autonomically mediated signs of opiate with-
drawal (Aghajanian, 1978; Gold et al., 1978).

We now know that the activation of the locus coeruleus during with-
drawal is due to a combination of intrinsic (arising within the specific
brain region) and extrinsic (arising from another brain region) factors.
The intrinsic mechanisms involve up-regulation of the cAMP pathway
(Sharma et al., 1975; Nestler, 1992; Nestler et al., 1993). Acutely, opiates
inhibit the cAMP pathway in the locus coeruleus by inhibiting adenylyl
cyclase, a molecular site of action for opiate neuroadaptation described
above (Collier, 1980). In contrast, chronic exposure to opiates increases
the amount of adenylyl cyclase and cAMP-dependent protein kinase ex-
pressed in the neurons. This up-regulated cAMP pathway has been shown
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to contribute to the increase in the electrical excitability of locus coeruleus
neurons associated with withdrawal. A major unanswered question is the
precise mechanism (e.g., at the level of transcription, translation, or pro-
tein modification) by which chronic opiate exposure leads to up-regula-
tion of the cAMP pathway (Nestler, 1992).

The extrinsic mechanisms of withdrawal activation of the locus coer-
uleus involve increased activation of the major glutamatergic input to the
locus coeruleus, which arises from a brain stem area called the para-
gigantocellularis (Rasmussen and Aghajanian, 1989; Akaoka and Aston-
Jones, 1991). A major unanswered question is what drives this increase in
glutamatergic tone. Presumably, chronic opiate exposure leads to changes
in the glutamatergic neurons of the paragigantocellularis themselves or in
neurons that drive those neurons in some neural circuit (Nestler, 1992).

Much less is known about the molecular and cellular mechanisms of
changes in the negative affective state associated with drug dependence,
although there is some evidence to suggest that similar mechanisms may
be involved. Several drugs of abuse up-regulate the cAMP pathway in the
nucleus accumbens after chronic administration (Nestler et al., 1993;
Nestler, 1994; Self and Nestler, 1995). This up-regulation could mediate
some of the documented electrophysiological changes in the nucleus
accumbens associated with chronic drug exposure, such as enhanced re-
sponsiveness of D-1 dopamine receptors after chronic cocaine treatment
(Henry and White, 1991). Moreover, studies involving direct administra-
tion of activators or inhibitors of the cAMP pathway into the nucleus
accumbens are consistent with the interpretation that up-regulation of the
cAMP pathway in this brain region may contribute to the negative affec-
tive state during drug withdrawal (Self and Nestler, 1995). The develop-
ment of improved animal models will enable further study of negative
affective states associated with drug withdrawal.

Neural Substrates of Relapse

Neurobiological mechanisms associated with relapse have been ham-
pered by limited development of animal models. The term relapse is often
used to describe a return to drug use despite an individual’s attempt to
remain abstinent.  Thus, incorporation of some motivation to remain ab-
stinent in animal models is necessary.  The few studies that exist, using
neuropharmacological probes to reinstate self-administration in animals
trained and then extinguished on intravenous drug self-administration,
have shown that drugs that activate the mesolimbic dopamine system
rapidly reinstate intravenous self-administration (de Wit and Stewart,
1981; Stewart and de Wit, 1987). Further progress in understanding re-
lapse will require better animal models.
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Pharmacotherapy

Antagonists

The hypothesis that antagonizing the positive reinforcing actions of
drugs of abuse would prevent relapse and effectively treat drug depen-
dence has received significant preclinical attention. Basic neuropharma-
cology has shown that all the behavioral effects of opiate drugs, including
their positive reinforcing actions, can be reversed by the opiate antagonist
naloxone (Di Chiara and North, 1992; Koob, 1992a). The opiate receptor
subtype involved in heroin and morphine reinforcement appears to be
largely the mu receptor. For cocaine, no specific competitive antagonist
has been identified, but antagonism of dopamine receptors in the
mesolimbic system appears to block competitively the reinforcing effects
of cocaine (Woolverton and Johnson, 1992). Three of the five dopamine
receptor subtypes have been implicated in these reinforcing effects, par-
ticularly the D-1 and D-3 receptors.

For benzodiazepines, a selective competitive antagonist has been char-
acterized, but not studied in the context of benzodiazepine reinforcement,
and it has little effect on ethanol reinforcement (Samson and Harris, 1992).
Ethanol reinforcement can be blunted by antagonists and agonists to a
number of neurotransmitter systems (Samson and Harris, 1992; Koob et
al., 1994b), but none to date has proven wholly specific to or competitive
with ethanol. Ethanol reinforcement can be decreased by GABA antago-
nists, dopamine antagonists, serotonin agonists, and opioid antagonists.
Opiate antagonist effects appear to involve both mu and delta receptors,
which has led to the introduction of naltrexone, the first new pharmaco-
therapeutic treatment for alcoholism in 40 years. Recent identification of a
competitive THC antagonist will most certainly lead to its testing in rein-
forcement models. However, the clinical value of such an approach clearly
still needs to be established, given the very limited success of opiate an-
tagonists in treating opiate dependence.

Work on the development of antagonists for animal models of relapse
(e.g., animal models for the conditioned positive and conditioned nega-
tive reinforcement associated with dependence) has only just begun
(Koob, 1995). Limited studies suggest that dopamine antagonists can block
the reinstatement induced by other drugs of abuse in the intravenous self-
administration reinstatement model. For the negative reinforcement asso-
ciated with drug withdrawal, there is evidence that clonidine can block
conditioned withdrawal from opiates (Kosten, 1994) and chlordiazepoxide
can block conditioned withdrawal from ethanol (Baldo et al., 1995). Much
more work is needed in this area, particularly in developing better mod-
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els and identifying mechanisms at the systems, cellular, and molecular
levels of analysis.

Agonists

An alternative approach to the treatment of drug dependence is the
use of pharmacotherapies to alleviate the signs and symptoms of absti-
nence and, thus, alleviate at least part of the motivational state driving the
dependence. One model for this approach that has met with significant
clinical success is methadone detoxification and methadone maintenance.
Early animal studies identified methadone as an orally active, long-acting
opioid agonist that could block and prevent opiate withdrawal (Bigelow
and Preston, 1995). An even longer-acting opiate agonist levo-alpha-acetyl-
methadol (LAAM) has long been under clinical investigation and is now
approved by the Food and Drug Administration (FDA) for the treatment
of opiate dependence (Bigelow and Preston, 1995). Nonopioid drugs, de-
veloped preclinically which also block some of the signs and symptoms of
opiate withdrawal, include alpha-2-noradrenergic agonists such as cloni-
dine. Little success has been reported, however, in preclinical attempts to
block the withdrawal associated with cocaine in either animals or hu-
mans, largely because the withdrawal models have been limited (Markou
and Koob, 1991); thus, development of a better model of withdrawal is
also critical for progress in this area. There is some evidence that dop-
amine agonists can attenuate cocaine withdrawal, but the dopamine re-
ceptor subtype involved is unknown. Given the limited success of bromo-
criptine in the clinic, D-1 agonists, partial agonists, or even less selective
dopamine agonists should be explored. Recent evidence suggests that D-
1 agonists are more effective than D-2 agonists in blunting the reinstate-
ment of cocaine self-administration in animals subjected to extinction (Self
et al., 1996). Ethanol withdrawal can be effectively blocked by benzodiaz-
epines, and they continue to be the treatment of choice for detoxification
(O’Brien et al., 1995). Nicotine withdrawal can be effectively eliminated
by chronic, slow-release forms of nicotine delivery, an approach that
forms the basis for the nicotine patch, nicotine gum, and nicotine spray in
humans (Russell, 1991; Fiore et al., 1992).

Brain Imaging

Until recently, the contribution of regional brain function and neuro-
transmitter systems to the causes and consequences of drug abuse and
other brain diseases could be addressed only indirectly through measure-
ment of blood and cerebrospinal fluid neurotransmitter metabolites, drug
challenges, and gross neurophysiological measures such as the electroen-
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cephalogram (EEG). In the past decade, however, technological advances
in the field of functional brain imaging have presented an opportunity to
bridge the gap between basic neuroscience and clinical research. Positron-
emission tomography (PET), single-photon emission computed tomogra-
phy (SPECT), and more recently, functional magnetic resonance imaging
(fMRI) are being used in studies of the mechanisms of action of abusable
drugs and of the metabolic and neurochemical changes in the brain asso-
ciated with dependence.

PET and SPECT employ instruments that measure the spatial distri-
bution and movement of radioisotopes in tissues of living subjects
(Mullani and Volkow, 1992; Rogers and Ackermann, 1992). Functional
magnetic resonance imaging is one of the most recent and exciting ad-
vances in brain imaging, and with PET, blood flow scans can be used to
infer the activity of focal brain regions by measuring changes in blood
flow by several techniques (Kaufman et al., 1996).

The fMRI procedure offers the advanced spatial resolution of MRI
combined with great temporal resolution, since repeated images taken
over seconds or minutes reveal discrete brain regions serially and specifi-
cally affected (e.g., during the performance of cognitive tasks or exposure
to a psychotropic drug). Also, because it does not involve the use of a
radioisotope, fMRI can be repeated readily.  The repitition allows for
measurement of changes in brain activity in response to a task or drug
and how such changes may differ between normal individuals and those
with neuropsychiatric disorders. Additionally, fMRI equipment is more
widely available than PET or SPECT cameras. However, interpreting the
evidence may not be straightforward, and a major limitation of fMRI is
uncertainty as to what its signal actually reflects with respect to brain
function.

There is no doubt that studies of the neurochemical state of the brains
of neuropsychiatric patients made possible by PET and SPECT imaging
will one day provide novel and essential information on neuropsychiatric
disorders. Additional brain imaging methodologies, notably magnetic
resonance spectroscopy (MRS), also promise to provide anatomical and
neurochemical information that has until very recently been completely
inaccessible in neuropsychiatric patients. Some of the accomplishments of
these advances follow.

The availability of the short-lived positron emitter carbon-11 has made
it possible to label drugs of abuse, so that PET can then be used to mea-
sure their pharmacokinetics in the human brain. The labeled drug and
whole-body PET also can be used to determine the target organs for the
drug and its labeled metabolites and, thus, to provide information on
potential toxic effects as well as tissue half-lives. They also allow the
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evaluation of the relation between the kinetics of an abused drug in the
brain and the temporal relation to its behavioral effects.

Different labeled tracers can be used to assess the effects of drugs on
brain function and neurochemistry, including metabolism and cerebral
blood flow (CBF), neurotransmitter activity, transporter or receptor occu-
pancy, and enzyme activity. The most widely utilized approach has been
to assess the effects of acute drug administration on brain glucose me-
tabolism and on CBF. This allows analysis of the brain regions that are
most sensitive to the effects of the drug, and because the studies are done
in awake human subjects, it allows analysis of the relationship between
functional changes and behavioral changes in addicted and nonaddicted
subjects. This strategy has been used to investigate the effects on brain
glucose metabolism and/or CBF for most of the drugs of abuse.

The measurement of brain glucose metabolism with 18FDG (18fluoro-
D-glucose) provides an index of brain activity that is not confounded by
CBF changes and hence is useful in the assessment of changes in brain
function that may occur during withdrawal. For example, studies in co-
caine abusers done at different times after cocaine discontinuation have
shown that regional glucose metabolism changes as a function of the
withdrawal phase at which the studies are performed. Cocaine abusers,
and polydrug abusers, tested within one week of their last cocaine use
showed significantly higher metabolic activity in frontal brain regions
and in basal ganglia than normal controls (Volkow et al., 1991). In con-
trast, cocaine abusers tested one to four months after cocaine discontinu-
ation showed marked reduction in frontal metabolism (Figure 3.2)
(Volkow et al., 1993).

Specific receptor radioligands are useful in assessing the extent to
which a particular neurotransmitter system is affected in addicted sub-
jects. For example, in cocaine dependence (where a dysfunction in brain
dopamine activity has been postulated to underlie dependence), imaging
studies have documented decrements in dopamine D-2 receptor ligand
binding during early and protracted cocaine withdrawal (Figure 3.3)
(Volkow et al., 1993), as well as decrements in dopamine metabolism
(Baxter et al., 1988). Multiple tracer studies that measure glucose metabo-
lism and/or CBF in conjunction with specific dopamine tracers (i.e., re-
ceptors and/or transporters) permit researchers to assess the functional
significance of changes in these dopamine elements. Such studies have
been done to investigate the relation between brain glucose metabolism
and dopamine D-2 receptors in cocaine abusers. A significant correlation
was reported between dopamine D-2 receptors and glucose metabolism
in orbitofrontal cortex, cingulate gyrus, and superior frontal cortex
(Volkow et al., 1993). Lower values of dopamine D-2 receptor concentra-
tion were associated with lower metabolism in these brain regions.
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Pain and Analgesia

Relieving Pain

Some drugs that have high abuse liability, most notably the opioid
analgesics, have essential medical uses. Since its founding, NIDA has
been the major supporter of research into brain mechanisms of pain and
analgesia, analgesic tolerance, and analgesic pharmacology. The resulting
discoveries have led to an understanding of the brain circuits that are
required to generate pain and pain relief, have revolutionized the treat-
ment of postoperative and cancer pain (Foley and Inturrisi, 1986), and
have led to improved treatments for many chronic pain conditions. The
major accomplishments of drug abuse research that have a significant
impact on managing and relieving pain are described below.

Clinical Pharmacology of Opioids

The investigation of the potency, metabolism, analgesic effects, and
side effects of opioid drugs has been a major research target of the drug
abuse field since its inception. National Institute on Drug Abuse (NIDA)-
supported research has revealed the range of plasma opioid concentra-
tions required for effective pain relief.  Based on this research, clinicians
have developed new methods of drug administration that maintain opti-
mal levels of analgesic, including sustained-release tablets, transdermal
patches, continuous drug infusions, and patient-controlled analgesic
pumps. Those methods have now made it possible to keep more than 90%
of cancer patients relatively comfortable for their entire course, and to
eliminate most of the pain following major surgical procedures (Carr et
al., 1992; Jacox et al., 1994).

Research into the Neural Circuitry Underlying Pain and Analgesia

NIDA-supported studies of the mechanism of opioid analgesia have
also led to the discovery of endogenous pain-relieving circuits in the brain
and spinal cord. Opioids activate analgesic areas in the brainstem, caus-
ing descending axons to release pain-inhibiting neurotransmitters in the
spinal cord, blocking the entry of pain signals into the central nervous
system. The finding that those inhibitory circuits use the neurotransmit-
ters norepinephrine, serotonin, and enkephalins has led to the develop-
ment of new treatments for acute and chronic pain (Wall and Melzack,
1994), including spinal administration of opioids for surgical and cancer
pain (Yaksh and Malmberg, 1994) and the tricyclic antidepressants for
pain caused by nerve injury (Max et al., 1992).
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Molecular Biology of Pain and Analgesia

Drug abuse research has begun to elucidate the changes in gene regu-
lation caused by acute and chronic pain and its treatment by opioids and
other analgesics in animals (Hunt et al., 1987; Draisci et al., 1991). Those
results provide direct applications to pain research and treatment. The
amount of expression of immediate-early genes such as c-fos correlates
well with the amount of tissue injury and pain behavior, offering another
type of measure of pain, especially applicable to experiments in which it
may be difficult to monitor behavior (Abbadie and Besson, 1994). The
availability of cloned receptors from neural components mediating pain
and analgesia, as well as the elucidation of second and third messenger
systems provides new targets for the design of analgesic agents. In addi-
tion, the knowledge of the effects of opioids, N-methyl-D-aspartate
(NMDA) antagonists, and other commonly abused drugs on genes in-
volved in acute and chronic pain (Gogas et al., 1991) may offer insights
into their effects in drug dependence and withdrawal, which like pain can
have extremely aversive states.

GAPS AND NEEDS

A wealth of information has been gained concerning the actions of
drugs of abuse on the brain. However, the field of drug abuse research
has not, until relatively recently, taken full advantage of the revolutionary
advances in molecular and cell biology and basic neuroscience that have
occurred over the past two decades. New developments in molecular and
cell biology open new possibilities for more basic understanding of drug
abuse.

Basic Research at the Molecular Level

There are several gaps in current knowledge of drug dependence at
the molecular level. One  area includes genes that contribute to individual
responsiveness to drugs of abuse. This includes genes encoding proteins
that affect an individual’s acute and chronic responses to drug exposure.
A major deficiency in the field has been the choice of genes targeted for
study. Most studies have focused on genes that control levels of neuro-
transmitters or receptors; in contrast, relatively little attention has been
given to the host of genes involved in controlling intra- and intercellular
signaling. Identification of genes that confer vulnerability for drug de-
pendence would be expected to lead to the development of novel phar-
macotherapies for addictive disorders.

Similarly, although progress is being made in identifying adaptations
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that occur in specific brain regions in response to long-term exposure to
drugs of abuse, more work is needed in this area. Identifying these adap-
tations will provide a more complete understanding of the ways in which
drugs alter neuronal function and lead to the many long-term effects of
drugs on the brain. In addition to elaborating the pathophysiology of
drug dependence, a more complete knowledge of drug-induced adapta-
tions in the brain will facilitate medication development efforts. In identi-
fying these adaptations, an expansion of our knowledge of proteins, and
of cellular and molecular processes of drug actions is needed.

Finally, only recently has there been any hint of the mechanisms by
which chronic drug exposure induces adaptations in specific target pro-
teins. The major challenge in the future will be to study many types of
transcription factors and other nuclear proteins for their potential regula-
tion by drugs of abuse, and then to relate changes in a specific transcrip-
tion factor to changes in specific target proteins. In addition, increased
attention should be given to posttranscriptional mechanisms, because we
know that levels of a particular gene product can be influenced at the
level of RNA splicing and transport to the cytoplasm, stability of the
mRNA, rate of translation of the mRNA, and stability of the encoded
protein. Each of these mechanisms represents a potential target for drug
action.

 Drug abuse research should use the potent new methods of molecu-
lar and cellular biology and the neurosciences to pay particular attention
to the host of genes that control intra- and intercellular signaling follow-
ing exposure to drugs of abuse, including effects on second-, third-, and
fourth-messenger cascades; changes in levels of transcription factors and
posttranscriptional processing; and further adaptations in target proteins.

Basic Research at the Cellular Level

Although a significant amount is known about the acute actions of
opiates in certain neuronal cell types, there is a relative paucity of similar
information available with respect to other drugs of abuse. For example,
we still know very little about the ionic basis of the currents elicited by
most dopamine receptors in the brain. A major focus of future research,
then, is to utilize the most sophisticated electrophysiological methodolo-
gies available, such as patch clamping, to delineate the ionic basis of acute
drug actions on the brain and the postreceptor signaling pathways
through which the drugs produce these effects.

There is an even greater need to study the chronic consequences of
drug exposure on the activity of target neuronal populations. Most is
known about the effects of chronic stimulant exposure on activity of the
mesolimbic dopamine system and its post-synaptic targets, implicated in
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the motivational aspects of cocaine and other drug addictions (see above).
This work has had an important impact on evolving molecular and sys-
tems analyses of drug dependence, and continued efforts are needed.
Moreover, very little is known about the long-term effects of other drugs
of abuse. For example, whereas considerable information is available con-
cerning chronic opiate action on certain neuronal cell types, virtually no
information is available concerning the long-term effects of opiates on
neurons in the mesolimbic dopamine system and its connections. Even
less is known about the consequences of chronic cannabinoid, nicotine,
and psychotomimetic exposure. This type of information is critical to
understand molecular phenomena within a functional context and to un-
derstand interactions among neurons at the systems level. Translation of
molecular events to cellular interactions is essential to link drugs, which
are molecular entities, to behavior.

Sophisticated electrophysiological methodologies should be used to
delineate the ionic basis of acute and chronic effects of drugs on a variety
of neuronal populations, including the linkage between changes in effects
at ion channels and postreceptor signaling pathways. Studies of molecu-
lar and cellular mechanisms in brain tissue of animals with chronic drug
dependence, prolonged abstinence, and relapse are of particular interest.
In addition, cellular physiology, neuronal cell loss, and more subtle forms
of neural injury and glial adaptations should be studied.

Basic Research at the Systems Level

A great deal has been learned in the past decade about the structure
of the striatum and nucleus accumbens, the latter in particular being an
important neural substrate of the acute reinforcing effects of drugs of
abuse and of the motivational aspects of drug dependence. This work has
delineated different subsets of neurons within these structures and has
begun the arduous process of defining each subtype based on its chemical
constituents (e.g., the types of proteins such as dopamine receptors and
neuropeptides it expresses) and on its afferent and efferent connections.
Given the important role of the nucleus accumbens in drug-related be-
haviors, continued efforts in this area are needed, and these efforts must
be integrated more effectively with ongoing research at the molecular and
cellular levels as outlined above. For example, the chemical constituents
of selected subtypes of nucleus accumbens neurons represent potential
targets for medication development and human genetic analyses.

In addition, the field needs to go beyond the mesolimbic dopamine
system to identify other neural substrates that contribute to the complex
behavioral effects of drugs of abuse.   As animal models are developed
that more accurately measure these aspects of dependence, the relevant
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brain regions can then be identified, and these regions can be targeted for
molecular and cellular analyses to understand the underlying mecha-
nisms involved. Understanding the role of these brain structures in drug
dependence will provide key information linking the well-studied meso-
limbic system to other limbic structures implicated in emotions and moti-
vated behavior and will provide a rich substrate for understanding etiol-
ogy, vulnerability, and relapse.

RESEARCH OPPORTUNITIES

Genetics Research

A major goal of future research is to identify genes that contribute to
individual vulnerability to drug addiction. The identification of drug ad-
diction vulnerability genes, like the identification of any disease vulner-
ability gene, will require careful and thorough policy analysis and imple-
mentation. Although most research in this area has involved genetic
studies in people, the focus has been on candidate genes for which there is
little preclinical evidence for a role in vulnerability to dependence. For
example, much of the effort in the field has focused on alleles of monoam-
ine receptors or transporters as candidate genes. Yet, there is little if any
evidence in animals or people that individual differences in the function-
ing of those proteins contribute to individual differences in drug respon-
siveness.

A promising strategy, however, which has not been employed suffi-
ciently to date, is the use of animal models for genetic studies. This strat-
egy is analogous to that used with success in other medical specialties.
Mapping of the mouse genome, and more recently the rat genome, is
proceeding at a rapid pace. By use of a variety of experimental strategies
such as quantitative trait locus analysis (Belknap et al., 1993), it is now
feasible to begin the process of identifying genetic loci associated with
specific behavioral phenotypes related to drug dependence. It is likely
that genes identified through this process will include those that encode
for proteins not currently thought of as being involved in drug depen-
dence. Identification of drug dependence vulnerability genes in animals
may reveal the types of genes involved in people. Even if the same ho-
mologous genes are not involved in people, genes that encode proteins
along the same biochemical pathways would be additional candidate
genes for investigation. This approach would involve the targeting of far
more sophisticated candidate genes for analysis, rather than a continua-
tion of the current approach.  Thus, studies of inbred rodent strains could
be used to identify genes leading to different preferences for initiating or
chronically maintaining self-administration of commonly abused drugs.
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Such genes could then become targets for molecular and cellular genetic
studies.

Transgenics and Knockouts

The advent of engineering genetic mutations in mice has been an area
of explosive research interest in recent years (Capecchi, 1994; Takahashi
et al., 1994). Transgenic mice refer to those in which a new, exogenous
gene is expressed in the animal. Knock-out mice refer to those in which
the expression of an endogenous gene has been abolished in the animal.
There are also combinations of those approaches, for example, an animal
in which a normal gene is removed by knock-out technology and re-
placed by a mutant gene with transgenic technology. It is easy to see how
these genetic approaches will revolutionize the study of the normal physi-
ological function of a given gene and its encoded protein, as well as the
role of mutations in the gene in leading to various disease states (Aguzzi
et al., 1994).

Research with homozygous mice, in which the gene encoding the
DAT (dopamine transporter) has been disrupted, establish the central
importance of the transporter as the key element controlling synaptic
dopamine levels.  Additionally, this research demonstrates the role of the
transporter as an obligatory target for the behavioral and biochemical
action of amphetamine and cocaine.  The DAT knock-out mice provide a
tool for the study and development of drugs used in management of
dopaminergic dysfunction.  These mice may also aid in determining the
role of dopaminergic neurotransmission in complex behavioral paradigms
such as reward, addiction, and tolerance of drugs of abuse (Giros et al.,
1996).

However, the use of those genetic techniques in the neurosciences,
while possessing great promise, is hindered by serious limitations.  The
genetic mutation is present from very early stages of development, and
can lead to several layers of adaptive processes to compensate for the
mutation. This is particularly problematic for the brain, where these com-
pensations may involve altered development of synaptic connections be-
tween various neuronal cell types and even aberrant development of en-
tire brain regions. This makes it difficult to study the physiological
function of a protein (targeted by the original mutation) in the adult state.
One important area for future research is to validate behavioral models of
drug dependence in mice as opposed to rats.  Another important need is
to identify mouse strains that are useful for the generation of gene knock-
outs, but in which behavior has been characterized and can be reliably
studied.
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With these caveats, research on transgenic and knock-out animals is
underway at an increasing rate. Once genetic mutant mice are generated,
the next step is to identify phenotypic abnormalities. The field of drug
abuse has been and will continue to be one important component of this
research, because animal models of drug dependence are among the most
accurate and straightforward to interpret with respect to clinical and
physiological phenomena.

Signal Transduction Pathways

Progress is being made in identifying adaptations in signal transduc-
tion proteins that occur in specific brain regions following chronic expo-
sure to drugs of abuse. One major challenge for future research is to
identify and investigate a broader range of molecular and cellular targets
of drugs of abuse than those currently under scrutiny. A second major
challenge is to relate specific molecular and cellular adaptations to spe-
cific behavioral features of dependence, particularly drug reinforcement
and motivational aspects of dependence. This will first require the devel-
opment of rodent animal models that more accurately reflect the phe-
nomenon of drug craving, which is a core clinical feature of addictive
disorders. These animal models can then be used to study the functional
relevance of adaptations in the cellular physiology of specific neuronal
cell types; adaptations in specific signaling and structural proteins within
these neurons; and ultimately, specific transcriptional, translational, and
posttranslational mechanisms of the adaptive changes. The information
gained may provide clues for the development of more effective medica-
tions and may aid in genetics research.

Animal Models

As described above, one of the major gaps in the neurobiology of
drug dependence research is the integration of clinical phenomena with
basic research. One area that needs attention is the further validation of
current animal models (see Chapter 2) and, perhaps more importantly,
the anchoring of the basic neurobiology in such models. Much of the
current research focuses on the acute or semiacute administration of
drugs, no validation of functional dependence (behavioral or physiologi-
cal measures combined with biochemistry or molecular biology) is pro-
vided. Thus, large amounts of data are gathered on the effects of drug use,
but how this is related to drug abuse and dependence is unclear.

Although models of drug self-administration and drug discrimina-
tion have provided an excellent basis for behavioral research (Chapter 2),
models that can reliably reproduce the more complex behaviors of depen-
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dence, relapse, withdrawal, and craving are needed.  The development of
animal models is a high priority, because it will enable characterization of
these phenomena at the molecular, cellular, and systems levels.

Additionally, primate models have the promise of advancing knowl-
edge in the neurobiology of drug abuse research.  Primates can be trained
readily in more sophisticated choice tasks that eliminate the need for
controlling the rate of response, motivational, and motor confounds. The
use of primate models could provide neural substrates more closely linked
to the human brain from a comparative physiological perspective.  Pri-
mates provide much more highly developed limbic and associative corti-
ces for studying the neurobiology of cognitive effects of drugs of abuse
and the interaction of cognition and drug development (e.g., craving and
relapse).  Therefore, the development of nonhuman primate models is
desirable because the cortical anatomy and behavioral repertoire of pri-
mates more closely resembles those of humans.

Brain Imaging

The new imaging techniques discussed above can be used to assess
the distribution of drugs of abuse in the human brain and to study neural
mechanisms directly in the addicted individual.  Because imaging studies
are done in awake human subjects, it is possible to investigate the relation
between behavior and regional brain effects, as well as between drug
pharmacokinetics in the brain and the temporal course of pharmacologi-
cal effects. Although the studies described above reveal the power of
imaging, the field has not yet taken advantage of all of its potential.

Technologies of particular promise include fMRI because of is excep-
tional sensitivity and MRS because of its ability to estimate directly the
concentration of many chemical components of brain tissue. Magnetic
resonance also offers the ability to image brain vasculature (magnetic
resonance angiography, MRA) and fluid motion (diffusion-weighted im-
aging, DWI). Since most drugs of abuse are vasoactive and some of the
clinical sequelae associated with drug abuse may be associated with brain
perfusion abnormalities, both MRA and DWI might also play important
roles in understanding the mechanisms and consequences of drug abuse
(Kaufman et al., 1996). Such studies may, for example, allow the initiation
of investigations into the mechanism(s) by which certain drugs facilitate
the emergence of aggressive behaviors.

Imaging may also prove to be valuable in the evaluation of therapeu-
tic agents for drug dependence, for example, labeling them with positron
emitters to assess their pharmacokinetics and bioavailability and to char-
acterize their binding in the human brain. Similarly, imaging could be
used to assess drug combinations and their potential toxicity, the mecha-
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nisms by which environmental factors (including behavioral therapy)
might affect drug abuse, or the mechanisms by which genetic factors
predispose to drug abuse.

Ultimately, brain imaging and neurobiological studies have a singu-
lar purpose—to better understand drug dependence and other neuropsy-
chiatric disorders so that more effective treatments can be developed. In
this scheme, studies in molecular and cellular neurobiology identify can-
didate neuropathic processes relevant to neuropsychiatric disorders. Such
information is validated by the tools of behavioral neuroscience in animal
models of the disorders. These studies in animals then direct human ge-
netic studies aimed at identifying specific genes that contribute to the
disorders in people. Identification of proteins relevant to the disorders
directs brain imaging studies to examine the status of the proteins and
related systems in patients’ brains. Such knowledge then defines further
clinical studies of the course and treatment of specific illnesses. Of course,
insight evolving from the clinical work, including brain imaging, feeds
back and informs ongoing preclinical studies of the underlying mecha-
nisms involved.

Co-Occurring Psychiatric Disorders

The major psychiatric disorders associated with drug dependence are
depression and personality disorders (see Chapter 5). Epidemiological
data indicate that the rates of affective disorders among drug abusers are
substantially higher than the expected rates of co-occurring disorders
based in the general population (see Chapters 4 and 5). For example,
lifetime rates of major depressive disorders range up to 50 percent in drug
dependent patients compared with only 7 percent in a community sample
(Rounsaville et al., 1982, 1987, 1991), and some form of drug abuse has
been identified in more than 83 percent of individuals with personality
disorders (Regier et al., 1990). Psychotic disorders, such as schizophrenia,
represent only about 3 percent of drug abusers, but up to 50 percent of
psychotic patients have addictive disorders.

The underlying neurobiology may differ for each of those disorders
and for each drug of abuse. A number of neurochemical hypotheses are
based largely on pharmacological interactions with these disorders or the
symptoms of these disorders. For example, people with schizophrenia
taking dopamine antagonists may use cocaine to relieve the antagonist-
induced dysphoria, presumably because cocaine makes dopamine avail-
able to stimulate other dopamine receptors (e.g., D-1) that can also lead to
euphoria. Another speculation about schizophrenia involves excitatory
amino acids and PCP (phencyclidine) leading to psychotic illnesses (Javitt
and Zukin, 1991). For depression, the underlying neurobiology is less
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clear because both serotonergic and adrenergic medications are helpful.
Dopaminergic medications have little antidepressant efficacy, however,
although dopamine seems so critical for hedonic tone or at least euphoria.
Direct evidence for neurobiological connections between drug depen-
dence and psychiatric disorders remains to be elucidated and may be
studied with newly developed tools (e.g., functional brain imaging).

HIV Models

The utility of an animal model rests in its ability to permit the study of
a disease process under controlled conditions.  Animal models that reca-
pitulate the pathogenic and functional outcomes seen with HIV infection
in humans can then be used to examine the influence of drugs of abuse on
HIV disease progression. Direct neurotoxic effects of drugs, in addition to
their effects on immunocompetence, may contribute to an enhancement
of neurological sequelae of AIDS (called neuroAIDS disease) or accelerate
its onset. These studies also will help determine the nature of viral neuro-
pathogenesis to specific brain systems relevant to drug reward. That may
have significant clinical outcomes related to risk reduction in terms of
altered behavioral and pharmacological sensitivity to drugs of abuse in
infected individuals. Thus, behavioral analysis in animal models of viral
neuropathogenesis provides a unique opportunity to study the interac-
tion between drugs of abuse and the immune system and should go far in
identifying critical viral- and host-derived factors associated with in-
creased susceptibility to the pathobiological effects of drugs of abuse and
consequent synergistic neurotoxicity. Continued development of animal
models of the effects of HIV infection on the brain would be useful for
studying the links between AIDS and drug abuse—e.g., effects of drugs
on disease progression, and the effect of HIV on brain reward systems
and behaviors relevant to risk.

Neurotoxicity of Drug Dependence

There were early reports that chronic exposure to drugs of abuse led
to neuronal death. Most reports proved to be spurious, however this is
still a controversial area. One example of drug-induced neurotoxicity re-
mains well established, namely the ability of certain amphetamine de-
rivatives to kill central monoaminergic neurons. Methamphetamine and
to a lesser extent amphetamine are toxic to midbrain dopamine neurons
(Seiden et al., 1975), and methylenedioxymethamphetamine (MDMA, also
known as Ecstasy) is toxic to midbrain serotonin neurons (Ricaurte et al.,
1988).

More recently, subtler forms of neural injury have been detected in
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the brain under a variety of conditions. Chronic stress, perhaps mediated
by glucocorticoids, causes pruning of dendritic spines in certain hippo-
campal neurons (Sapolsky, 1992). Recent work raises the possibility that
neural adaptation, perhaps forms of learning, may be associated with
changes in the numbers of dendrites and dendritic spines (Woolley and
McEwen, 1995; Yuste and Denk, 1995). Recent evidence suggests that
such subtle forms of neural injury may be induced in midbrain dopamine
neurons by chronic exposure to drugs of abuse (Sklair-Tavron et al., 1995).
Further work is needed to better characterize these adaptations in animal
models of drug dependence and eventually to extend these studies to
people by using evolving brain imaging procedures. Thus, cell loss and
more subtle forms of neural injury should be studied in animal models of
drug dependence.

Neurobiology of Relapse After Prolonged Abstinence

There is evidence in the clinical literature for physiological changes in
people with a history of drug abuse that persist for years following the
last drug exposure (Jaffe, 1990). These changes have been referred to as
“prolonged abstinence” or “protracted abstinence syndrome.” Individu-
als who have been abstinent for years can return to a place associated
with past drug exposure and quickly relapse to drug abuse (O’Brien,
1976). Individuals who took years to develop a hard-core dependence
can, even after years of abstinence, descend back to that hard-core ad-
dicted state far more rapidly than before. There are relatively few pre-
clinical studies of such types of phenomena; however, one example re-
ports that sensitization to the locomotor activating effects of stimulants
can persist for several months in rats (Robinson and Berridge, 1993). Given
the clinical importance of prolonged abstinence, more preclinical research
on this phenomenon is needed.

One difficulty is that it is not at all clear that the same brain regions
that mediate acute drug reinforcement and, perhaps, some motivational
aspects of drug dependence are involved in prolonged abstinence. Such
persisting adaptations may be more likely to reside in cortical, hippocam-
pal, and amygdaloid regions as opposed to the mesolimbic dopamine
system. Again the first step in this process must be the development of
animal models of prolonged abstinence.

However, we may not yet have the neurobiological resolution neces-
sary to reveal the kinds of adaptations responsible for such long-lived
phenomena as prolonged abstinence. Prolonged abstinence can be con-
sidered a form of long-term memory, and very little progress indeed has
been made in establishing the neurobiological basis of long-term memory
in general. Long-term memory may involve changes in the numbers or

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


NEUROSCIENCE 85

sizes of dendritic spines of certain hippocampal and cortical neurons, or
changes in the numbers and even types of synaptic terminals that inner-
vate those neurons. Although the work is very tedious, it is possible to
investigate such types of adaptation once behavioral models are devel-
oped and the relevant brain regions are identified.

A Role for Immunology in Drug Treatment

Another approach to drug abuse treatment is the development of
antidrug vaccination, by which an immune response is induced in the
organism that would effectively remove the drug from circulation and
thus block its actions in the brain. Early work showed that immunizations
can be used to blunt the reinforcing effects of morphine or heroin (Bonese
et al., 1974; Killian et al., 1978). Recent evidence in cocaine abuse research
suggests that synthetic analogues of cocaine can be used to produce active
immunization in animals against the parent compound sufficient to block
its stimulant effects (Carrera et al., 1995). Unknown at this time is how
long such treatments will last and how they would affect other aspects of
models of dependence. Other immunotherapies now being pursued in-
clude the development of passive immunizations (e.g., monoclonal anti-
bodies or even catalytic antibodies could be injected into a subject to
prevent a drug’s action) (Landry et al., 1993). Again, the efficacy, duration
of action, and impact of monoclonal or catalytic antibodies on drug de-
pendence models remain to be explored.

Research in Analgesia and Pain

Finally, research in analgesia and pain has both informed neuro-
science research on drug abuse and benefited from advances in drug
abuse research. Four areas in analgesia and pain research have been high-
lighted for future research.

Molecular Substrates of Analgesia and Tolerance

New molecular research techniques are allowing investigators to
identify some of the genes and intracellular messenger systems that are
activated or suppressed by pain and analgesics (Hunt et al., 1987; Draisci
et al., 1991; Gogas et al., 1991; Abbadie and Besson, 1994). These new
techniques will allow a new level of analysis of the action of the body’s
many endogenous pain-modulating systems mediated by endorphins,
enkephalins, serotonin, norepinephrine, GABA, acetylcholine, and other
transmitters (Fields and Liebeskind, 1994). This in turn could lead to novel
treatments for pain and make possible the prevention of tolerance to and
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dependence on opioids. For example, evidence from animal models sug-
gests that excitatory amino acid neurotransmission plays a role in toler-
ance to analgesia, which can be reversed or prevented by coadministration
with NMDA antagonists (Elliott et al., 1994). Clinical trials of NMDA
antagonist–opioid combinations in humans are just beginning.

Development of Analgesics Acting at Opioid Receptors Other than the
Mu Receptor

In animals, agonists at delta, kappa, and epsilon receptors provide
analgesia. In humans, such drugs might have fewer side effects or abuse
liability than conventional analgesics (which act predominantly at the mu
receptor). Animal studies suggest that opioids acting at different recep-
tors may produce analgesic synergism if combined (Miaskowski et al.,
1992). Research to clone receptor subtypes, develop specific drugs, and
investigate their basic and clinical pharmacology will promote that goal.

Functional Brain Imaging Studies of Pain and Opioid Analgesia

Although our knowledge of pain physiology has emerged largely
from studies in small animals, pain and opioid analgesia are complex
human phenomena. PET and MRI are beginning to provide unique maps
of the involvement of higher human brain centers in pain (Casey et al.,
1994; Coghill et al., 1994; Iadarola et al., 1995). These techniques could
potentially identify the areas in the brain mediating opioid analgesia and
the pain-related effects on emotion, movement, and the endocrine and
immune systems. Imaging methods may also be invaluable for predicting
the actions of novel analgesic compounds.

Treatment of Chronic Nonmalignant Pain by Opioids

There is a consensus that acute pain and chronic cancer pain should
be treated with opioids (Carr et al., 1992; Jacox et al., 1994). However,
there is great controversy about the benefits and risks of long-term opioid
treatment of various types of nonmalignant pain conditions such as neu-
ropathic pain, low back pain, myofascial pain, and arthritic pain (Wall
and Melzack, 1994). There are almost no data on the responsiveness of
each type of pain to opioids, the rate of development of analgesic toler-
ance and physical dependence, and the risk of true abuse and depen-
dence. There is a particular need for data about the risks and outcome of
opioid treatment of former addicts with pain, as well as patients with
pain related to human immunodeficiency virus (HIV) infection.
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CONCLUSION AND RECOMMENDATION

Significant progress has been made in understanding the neural sub-
strates of drug dependence, and yet—due to the complexity of the brain
and the difficulties inherent in studying the pathogenesis of any brain
disease—there is still much more work to be done. Although physical
withdrawal from drugs can now be managed well, all currently available
treatments for the behavioral aspects of dependence remain inadequately
effective for most people. By utilizing increasingly sophisticated research
techniques and methods, future neurobiological studies at all levels of
inquiry—molecular, cellular, and systems—will provide essential infor-
mation for developing drug abuse treatment and prevention measures.

The committee recommends continued support for fundamental
investigations in neuroscience on the molecular, cellular, and sys-
tems levels.  Research should be supported in the following areas:
developing better animal models of the motivational aspects of drug
dependence (with particular emphasis on protracted abstinence and
propensity to relapse); genetics research; brain imaging; the neuro-
biology of co-occurring psychiatric disorders and drug abuse; ani-
mal models of the effects of HIV infection on the brain; the neuro-
toxicity of drug dependence; immunological approaches to drug
abuse treatment; and pain and analgesia.
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4

Epidemiology

Although originally concerned solely with communicable diseases,
epidemiology has broadened its scope with time to encompass the study
of the incidence, prevalence, causes, and consequences of a range of health
problems and health behaviors (Rogers, 1965; NIDA, 1994a).1  The appli-
cation of epidemiology to the study of drug use and abuse is relatively
recent.  During the outbreak of heroin abuse in the late 1960s, the term
“epidemic” began to be used (Kozel and Adams, 1986).  After the Na-
tional Institute on Drug Abuse (NIDA) was established in 1974, epidemi-
ology became one of its earliest priorities, and one of the first publications
in NIDA’s Research Monograph Series was Epidemiology of Drug Abuse:
Current Issues (NIDA, 1976).  Epidemiological research continues to be
one of the most active research programs at NIDA.

Traditionally, two classic triads of concepts serve as an organizational
framework for epidemiology: the “epidemiologic triangle” of agent, host,
and environment for analytic epidemiology and the specification of the
rates of disease by person, place, and time for descriptive epidemiology
(Lillienfeld and Stolley, 1994).  In the application of the epidemiologic
triangle, one would consider the drug as the agent of exposure, the host as
the individual taking the drug, and the environment as the setting of

1Incidence is the number of new cases of a condition (such as heroin use) in a defined
population within a specified period of time.  Prevalence is the number of instances of a
given condition (such as heroin use) in a defined population at a specified time (Last, 1983).
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exposure.  Early research applied a narrow traditional epidemiological
framework to the study of heroin use (de Alarcon, 1969; Hughes and
Crawford, 1972); however, recent studies employ a broader concept of
epidemiology in which both descriptive and analytic epidemiological
studies are used to address the problems of drug use and abuse in society.

Epidemiological research provides information essential for defining
the scope of the problem by identifying populations at risk.  Epidemio-
logical data on trends in illicit drug use and abuse over time help to
measure the effectiveness of the national drug control program.  Epide-
miological research provides insights into the etiology of drug initiation
and use (Chapter 5). Additionally, epidemiological research provides in-
formation on the nature and extent of the multiple consequences of drug
abuse (Chapter 7).  Data on drug availability and demographics allow
prevention and treatment programs to target the needs of those popula-
tions identified as at risk for increased alcohol and illicit drug use.

This chapter describes the variety of data systems currently in place
that address different aspects of the drug use problem in the United States
and discusses accomplishments and future directions in epidemiological
research.

DEFINITIONS

One way in which the epidemiology of drug abuse differs from more
traditional epidemiological studies of infectious diseases is that drug
abuse is not universally accepted as a medical condition.  As indicated in
Chapter 1, there are differences of opinion about applying the medical
model to drug abuse. Researchers and clinicians commonly distinguish
three levels of drug behavior: use, abuse, and dependence (see Chapter 1
and Appendix C).  The stages of abuse and dependence are most clearly
amenable to a diagnostic perspective, whereas the use stage is more
readily characterized by its frequency, quantity, and duration.  Therefore,
use is generally the stage most easily and accurately measured outside
clinical practice as described by epidemiological research.  A complica-
tion in research, however, is that different drugs have different patterns
of use, and the transition from use to abuse to dependence may be very
different for different drugs (e.g., heroin as compared to marijuana).

ACCOMPLISHMENTS

Clearly, one of the major accomplishments in epidemiology has been
to establish a variety of data systems that measure different aspects of
drug use and abuse.  Two major data systems provide broad-based statis-
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tics on trends in drug use in the general population:2 the National House-
hold Survey on Drug Abuse (NHSDA) and the Monitoring the Future
study (MTF).  Additionally, a number of surveys and other data collection
efforts describe use and abuse in specific populations (Table 4.1).  Other
major accomplishments of epidemiological research include the develop-
ment of valid measures and survey methodologies and the collection and
analysis of data on co-occurring psychiatric disorders, natural history,
and etiology of drug abuse.

General Population Surveys

National Household Survey on Drug Abuse

NHSDA has been conducted periodically since 1971 and is currently
an annual survey.3  It provides national-level estimates of the prevalence
of use of illicit drugs, alcohol, and tobacco among members of the house-
hold population of the United States (surveys before 1991 excluded Alaska
and Hawaii).  The survey is estimated to represent 98 percent of the total
population age 12 and over; completion rates of the survey in recent years
vary between 74 and 84 percent.  The subpopulations excluded are home-
less persons; persons living in correctional facilities, nursing homes, and
treatment centers; and active military personnel (SAMHSA, 1995c).

The NHSDA series was designed to measure the prevalence and cor-
relates of alcohol, tobacco, and illicit drug use in the United States; suffi-
cient continuity has been evident in the core questions of NHSDA to be
able to chart trends in drug use since 1972.  In each survey, similar ques-
tions have been asked about the use of illicit drugs, alcohol, and tobacco
in the respondent’s lifetime, in the past year, and in the past month.  Illicit
drug use is defined as use of illegal drugs and nonmedical use of prescrip-
tion-type psychotherapeutic drugs.

An important aspect of the epidemiology of drug use is the variation
among persons (based on gender, age, and other demographic factors),
place (region, population density), and time.  Table 4.2 shows the preva-
lence of illicit drug use in the past month among the household popula-

2It is important to note that the total number of users results from the rates of use in
different age groups in the population and from the demographic structure of the popula-
tion. The actual number of users may increase while the average or overall rate of use are
declining.

3The survey has been conducted annually since 1990. The National Commission on Mari-
huana and Drug Abuse sponsored the 1971 and 1972 surveys, NIDA sponsored the NHSDA
from 1974 to 1990, and the Substance Abuse and Mental Health Services Administration
has been the responsible agency since 1992.
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TABLE 4.1  Major Epidemiologic Data Systems

Data Target Current
System Population Sponsor Status

Estimates of Use in Various Populations

National Household General population, SAMHSA Began in  1971;
  Survey on Drug Abuse 12 years old and older conducted

annually

Monitoring the Secondary school NIDA Began in  1975;
  Future Study students, college conducted

students, annually
young adults

DC*MADS Population of NIDA Conducted
District of Columbia in 1991
Metropolitan Statistical
Area, 12 years old and
older

National Pregnancy Pregnant women NIDA Conducted
   and Health Survey in 1992–1993

Survey of Health Related Active-duty military DOD Conducted in
  Behaviors Among personnel 1980, 1982,
  Military Personnel 1985, 1988,

1992, and 1995

Drug Use Forecasting Arrestees in 23 NIJ Began in 1987;
  Program metropolitan areas conducted

quarterly

Community Epidemiology Metropolitan areas NIDA Began in 1976;
  Work Group meets semi-

annually
Estimates of Diagnoses of Abuse and Dependence

National Comorbidity General population, NIMH, NIDA, Conducted
  Survey 15–54 years old W.T. Grant  in 1990–1992

Foundation
Estimates of Consequences of Use

Drug Abuse Warning Hospital emergency SAMHSA Began in 1973;
  Network room visits; deaths data reported

semiannually

NOTE: DC*MADS = Washington, D.C., Metropolitan Area Study; DOD = Department of
Defense; NIDA = National Institute on Drug Abuse; NIJ = National Institute of Justice;
NIMH = National Institute of Mental Health; SAMHSA = Substance Abuse and Mental
Health Services Administration.
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TABLE 4.2  Percentages Reporting Past Month Use of Any Illicit Drug
by Age Group and Demographic Characteristics, 1994-Ba

Age Group (years)
Demographic
Characteristic 12–17 18–25 26–34 ≥35 Total

Total 8.2 13.3 8.5 3.2 6.0

Race/Ethnicity
White 8.5 14.6 9.0 3.1 6.0
Black 8.3 12.8 10.2 4.4 7.3
Hispanic 8.1 9.1 5.7 2.9 5.4
Other 2.7 b 3.2 b 3.1

Sex
Male 8.5 17.1 11.6 4.3 7.9
Female 7.8 9.6 5.6 2.2 4.3

Population densityc 7.6 14.0 9.1 3.0 6.1
Large metro 10.4 13.5 8.3 3.9 6.6
Small metro
Nonmetro 5.7 11.8 7.5 2.4 4.8

Region
Northeast 6.8 10.8 7.8 2.7 5.1
North Central 9.2 13.8 8.7 2.8 5.8
South 7.7 14.2 8.5 3.5 6.3
West 8.8 13.6 9.0 3.5 6.6

Adult educationd

<High school  N/A 15.8 13.3 2.2 5.8
High school graduate  N/A 12.8 9.3 3.2 5.9
Some college  N/A 14.0 7.7 3.5 6.4
College graduate  N/A 9.3 5.8 5.9 4.7

Current employmentd

Full-time N/A 12.4 8.6 4.6 6.7
Part-time N/A 12.8 7.5 3.8 6.7
Unemployed N/A 19.9 16.4 8.9 13.9
Othere N/A 13.3 5.8 0.8 2.7

NOTES: “Any illicit drug” is defined as nonmedical use of marijuana or hashish, cocaine
(including crack), inhalants, hallucinogens (including LSD [lysergic acid diethlyanide] and
PCP [phencyclidine]), heroin or psychotherapeutics at least once. The majority of illicit
drug use is marijuana use. N/A = not applicable.

aEstimates for 1994-B are derived from the NHSDA new-version questionnaire.
bLow precision; no estimate reported.
cPopulation density is based on 1990 metropolitan statistical areas (MSA) classifications

and their 1990 census of population counts.
dData on adult education and current employment are not shown for persons aged 12–

17.  Estimates for both adult education and current employment are for persons aged >18.
eRetired, disabled, homemaker, student, or “other.”

SOURCE:  SAMHSA (1995c).
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tion in 1994 by age and other demographic characteristics (SAMHSA,
1995c).4  There are relatively large variations in the prevalence of illicit
drug use by age group and by gender.  The 18–25 age group is distinctly
higher than other age groups, with the group 35 and older being lowest.
Males are almost twice as likely as females to have used an illicit drug in
the past month.  Among other characteristics there are relatively small
variations, with the exception that unemployed persons tend to have
higher rates of drug use. There is relatively little variation in use rates by
population density, indicating that illicit drug use has permeated the soci-
ety and is not confined to certain areas.

One of the more interesting findings from this study and other popu-
lation-based epidemiological studies is that African Americans under 25
tend to report rates of drug use that are similar to or lower than those of
other racial or ethnic groups.  This finding is not consistent with the
impressions that many Americans have about rates of drug use, although
a number of investigations have supported these findings (Bachman et
al., 1991; Anthony et al., 1994; Wallace and Bachman, 1994).  However,
this may not be generally true for African Americans over 25, who tend to
have higher rates of some illicit drug use than other racial or ethnic groups
(Table 4.2).

Trends in the percentage of positive responses provide an indication
of changes in the prevalence of use.  As shown in Figure 4.1 for four age
groups, the percentage of those who used any illicit drug in the previous
month declined steadily from 1979 to 1991 in all age groups except the
over-35 group, which consistently reported very low rates of illicit drug
use in the past 30 days.  In 1979, approximately 14 percent of the total
household population reported having used one or more illicit drugs in
the past month, compared with 6 percent in 1994 (SAMHSA, 1995c).  The
decreases were particularly dramatic among those aged 18 to 25, the age
group that has historically had the highest rates of use.  The decreases
were more rapid in the earlier part of this period and have since leveled
off, particularly in the two younger age groups.  The most recent survey,
conducted in 1994, however, shows a significant increase among the
youngest respondents (ages 12–17) (SAMHSA, 1995c).

Monitoring the Future Study

The MTF is a series of surveys funded by NIDA that examines the use
of alcohol, tobacco, and illicit drugs among young people from grade 8
through age 32.  The core of the study, which began in 1975, consists of

4The majority of illicit drug use is marijuana use.
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FIGURE 4.1  Trends in Monthly Prevalence of Use of Any Illicit Drug by Age.
SOURCE: SAMHSA (1995c).

annual surveys of nationally representative samples of eighth-, tenth-,
and twelfth-grade students;5 in-school questionnaires are administered
by professional interviewers to more than 45,000 students in approxi-
mately 420 public and private schools each year (Johnston et al., 1995).
Since the MTF study targets students in grades 8, 10, and 12, those who
have dropped out of school are not eligible.  It is estimated that dropouts
represent 15–20 percent of the twelfth-grade cohort; dropout rates are
much lower for eighth and tenth grades (Johnston et al., 1995).  In addi-
tion, absentee students are not included; absentee rates average 10 per-
cent for eighth graders, 13 percent for tenth graders, and 16 percent for
twelfth graders.  School participation rates have ranged from 58 percent
to 80 percent, varying by year and grade level.

This series documented a dramatic decrease in marijuana use
throughout the decade of the 1980s and a general decline in the use of

5Beginning in 1991, students in grades 8 and 10 were added to the survey.
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other illicit drugs.  More recent surveys have produced evidence of an
important reversal in this trend in the 1990s, particularly among the
younger students, for use of several illicit drugs, with marijuana being
most notable (Johnston et al., 1995).  Figure 4.2 shows the trend lines for
annual use of marijuana in the three student samples; all three grades
show recent increases in marijuana use (Johnston et al., 1995).  MTF also
provides a national sample of college students and a national sample of
young adult high school graduates.  Those groups also showed dramatic
decreases in marijuana use throughout the 1980s, although their rates
have remained just about level or increased slightly in the early 1990s.

National Comorbidity Survey

NHSDA and MTF provide reasonably accurate epidemiological data
on the use of alcohol, tobacco, and illicit drugs among the general popula-
tion and the trends in those measures.  However, they do not include
measures of the numbers in the general population whose drug use has
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FIGURE 4.2  Trends in annual prevalence of marijuana use (1975–1995) by grade
level (Monitoring the Future study, 1995). SOURCE: Johnston et al. (1995).
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progressed to a psychiatric diagnosis of abuse or dependence.  The Na-
tional Comorbidity Survey (NCS) used a psychiatric diagnostic perspec-
tive to obtain population-based estimated rates of diagnoses of abuse and
dependence.6  NCS was sponsored primarily by the National Institute of
Mental Health (NIMH), with supplemental support from NIDA and the
W.T. Grant Foundation.  NCS, conducted from 1990 to 1992, was a col-
laborative epidemiological investigation of the prevalence, causes, and
consequences of psychiatric morbidity and comorbidity in the United
States.

Results from this survey of more than 8,000 Americans age 15–54
show that a significant 7.5 percent had developed dependence on illicit
drugs or inhalants; 4.2 percent were dependent on cannabis and 2.7 per-
cent were dependent on cocaine (Anthony et al., 1994).  One in four (24.1
percent) members of the study population had been or were dependent
on tobacco; one in seven (14.1 percent) had a diagnosis of dependence on
alcohol.  Men were more likely than women to be diagnosed as depen-
dent on illicit drugs.  One in eleven men (9.2 percent) reached a (lifetime7)
diagnosis of dependence on illicit drugs, compared with 5.9 percent of
women.

Surveys of Specific Populations

Washington, D.C., Metropolitan Area Drug Study

The 1991 Washington, D.C., Metropolitan Area Drug Study
(DC*MADS), funded by NIDA, examined the nature and extent of drug
use among all types of persons residing in a single metropolitan area,
with a special focus on groups that are underrepresented or unrepre-
sented in NHSDA (NIDA, 1994b).  These special samples included home-
less people, transients, and institutionalized individuals.  The objectives
of DC*MADS were to estimate the prevalence, correlates, and conse-
quences of drug use among the diverse populations residing in the metro-
politan area and to develop a research model for similar data collection in
other major metropolitan areas (NIDA, 1994b).

Additionally, DC*MADS data on homeless and institutionalized
populations were analyzed to determine the impact of those results on
estimates of the number of injection drug users derived from studies such

6There have been other important and significant efforts to determine the epidemiology
of drug abuse and dependence; the most notable is the Epidemiology Catchment Area
studies (Eaton and Kessler, 1985), but these were not nationally representative.

7The term “lifetime” is used to indicate a disorder occurring at any time during the life
span to date and does not indicate a chronic, lifelong condition.
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as NHSDA.  DC*MADS data on homeless and institutionalized could be
added to NHSDA estimates to determine the degree to which the house-
hold survey missed injection drug users.  The conclusion was that incor-
porating DC*MADS data would have increased the NHSDA estimated
prevalence of past year needle use from 0.2 to 0.3 percent, a small absolute
difference (NIDA, 1994b).  The number of needle users8 among the house-
hold population was estimated at 5,987; after including homeless, tran-
sient, and institutionalized populations, the number was 8,740.  The dif-
ference is too small to change prevalence estimates noticeably but is a
significant difference (an increase of approximately 3,000 needle users) in
the population estimates often used by providers for estimating the num-
ber of people in need of treatment.  As with any survey of drug use, there
will be some unknown portion of needle users who either deny use or
refuse to participate, resulting in some degree of error when estimating
injection drug use.

Drug Use Forecasting Program

The Drug Use Forecasting Program (DUF), launched in 1987 by the
National Institute of Justice (NIJ), collects self-report and urinalysis test-
ing information from selected samples of arrestees brought to booking
facilities in 23 cities around the country (NIJ, 1994).  DUF data identify the
illicit drugs that are being used and how usage changes over time among
arrestees.  The target audiences for these data are state and local policy-
makers, court administrators, law enforcement officials, and drug treat-
ment program staff.  DUF data are collected for two weeks each quarter
by trained individuals who interview booked arrestees and obtain volun-
tary, anonymous urine specimens (NIJ, 1994).  Approximately 225 males
are sampled quarterly in booking facilities.  At some sites, female arrest-
ees, juvenile arrestees, and detainees are also sampled.  Typically, more
than 90 percent of the arrestees approached agree to be interviewed, and
approximately 80 percent of these provide urine specimens (NIJ, 1994).
Selection of male adult offenders ensures a wide distribution across
charges, with an emphasis on felony charges; female adults and all juve-
nile arrestees are included, regardless of charge.

The DUF program’s major strength is its use of urinalysis to validate
the self-reports of recent drug use.  This is particularly important given
the program’s population of arrestees who often underreport their recent
drug use.  Because this is not a random sample and procedures may vary

8 Needle use is defined as injection of cocaine, hallucinogens, heroin, or psychotherapeu-
tics for nonmedical reasons at least once in the previous 12 months.
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between sites, DUF data are not very useful for tracking prevalence or
trends, but they are extremely useful regarding the use of drugs by
arrestees.  In 1993, the percentage of male booked arrestees testing posi-
tive for at least one drug ranged from 54 to 81 percent; there was a similar
range for female booked arrestees, from 42 to 83 percent (NIJ, 1994).9  In
21 of the 23 data collection sites, more than half of male and female booked
adult arrestees tested positive for a drug at the time of arrest.

Department of Defense Survey of Health Related Behaviors Among
Military Personnel

The Survey of Health Related Behaviors Among Military Personnel
was conducted in 1980, 1982, 1985, 1988, 1992, and 1995.  The eligible
population for the survey consists of all active-duty military personnel
except recruits, service academy students, persons absent without official
leave (AWOL), and those personnel who had a permanent change of
station at the time of the survey (Bray et al., 1995). In 1995 the sample
consisted of 16,193 personnel selected to represent military personnel in
all pay grades of the active-duty U.S. military throughout the world.
Military personnel complete self-administered questionnaires, which in-
clude questions on the frequency of use of alcohol, tobacco, or illicit drugs
in the past 30 days and within the past 12 months.  There are also ques-
tions on the negative consequences of drug use and questions on a num-
ber of other health behaviors.

Trends from this survey show significant reductions in alcohol, to-
bacco, and illicit drug use since 1980.  Use of any illicit drugs declined
from 27.6 percent in 1980 to 3.0 percent in 1995. Cigarette smoking in the
past 30 days prior to the survey declined from 51.0 percent in 1980 to 31.9
percent in 1995, and heavy drinking declined from 20.8 percent in 1980 to
17.1 percent in 1995 (Bray et al., 1995).  Marijuana remained the most
commonly used illicit drug: 1.7 percent of military personnel reported
marijuana use in the past month and 4.6 percent in the past year.

A comparison of results of this survey with the general civilian popu-
lation NHSDA shows consistently lower rates of illicit drug use among
military personnel when demographic variations10 are taken into account
(Bray et al., 1995).  Reasons for these differences include the military’s

9Urine specimens are sent to a central laboratory and analyzed for ten drugs: cocaine,
opiates, marijuana, PCP (phencyclidine), methadone, benzodiazepines, methaqualone,
propoxyphene, barbiturates, and amphetamines.

10The military population is predominantly young males, a population with higher rates
of illicit drug use.
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strong emphasis on zero tolerance for illicit drug use and the use of ran-
dom urinalysis testing among military personnel.

National Pregnancy and Health Survey

The first nationally representative survey of alcohol, tobacco, and
illicit drug use among pregnant women was conducted in 1992 and spon-
sored by NIDA.  This survey gathered self-report data from a national
sample of 2,613 women who delivered babies in 52 urban and rural hospi-
tals during 1992.  The results indicate that more than 5 percent of the 4
million women who gave birth in the United States in 1992 used illicit
drugs while they were pregnant (NIDA, 1996).  This survey is discussed
in more detail in Chapter 7.

Community-Level Assessments

Since the mid-1970s, semiannual community-level assessments of il-
licit drug use have been provided through the Community Epidemiology
Work Group (CEWG)—a NIDA-sponsored surveillance network com-
posed of researchers from major metropolitan areas in the United States.
CEWG is not itself a data collection system; it synthesizes epidemiological
and ethnographic research information from a variety of sources (includ-
ing public health agencies, medical and treatment facilities, criminal jus-
tice and correctional offices, and law enforcement agencies) and provides
current descriptive and analytic information on the nature and scope of
drug abuse, emerging trends, consequences of illicit drug use and abuse,
and characteristics of vulnerable populations.  By focusing on specific
communities, the CEWG is able to monitor illicit drug use trends and to
document regionally specific illicit drug use patterns.

Recent CEWG proceedings include discussion of at least two trends
that may significantly influence the epidemiology of drug abuse, particu-
larly the prevalence of injection drug users.  The first is AIDS-related
mortality, which has already begun to deplete the number of individuals
included within this population (NRC, 1995).  The second, and potentially
countervailing, trend is a resurgence in the prevalence of heroin use,
which has been associated with an increasing number of initiates who are
using the drug intranasally (NIDA, 1995).

Another community-level report Pulse Check is issued by the Office of
National Drug Control Policy (ONDCP).  This quarterly report is based
on observations by ethnographers, law enforcement officials, and treat-
ment providers throughout the United States on the use and distribution
of illicit drugs (ONDCP, 1995).
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Drug Abuse Warning Network

From a public health standpoint, it is particularly pertinent to know
the mortality and morbidity statistics associated with drug abuse
(Crowley, 1988).  One mechanism for assembling and analyzing this data
is the Drug Abuse Warning Network (DAWN), conducted annually by
the Substance Abuse and Mental Health Services Administration
(SAMHSA) to collect information on drug-related emergency department
visits and medical examiner reports (SAMHSA, 1995a,b).11  The data col-
lected provide information on the estimated number of episodes in which
a visit to a hospital emergency room12 was related directly to the use of an
illegal drug or the nonmedical use of a legal drug, or in which a death was
drug related or a drug was mentioned in connection with death.  Difficul-
ties in data collection, including changes in sample composition, non-
response from data collectors, changes in data collectors, and coding er-
rors, place limitations on interpreting DAWN data.

Other Epidemiological Data Systems

A number of other data systems are relevant to the epidemiology of
alcohol, tobacco, and illicit drug use and abuse and provide a variety of
additional perspectives.  The National Longitudinal Survey of Youth,
sponsored by the U.S. Department of Labor, annually collects occupa-
tional information and asks about the relationship of alcohol use to occu-
pational activities.  The 1991 National Health Interview Survey of Drug
and Alcohol Use and the Third National Health and Nutrition Examina-
tion Survey (NHANES III), sponsored by the National Center for Health
Statistics, provide information on the correlation of alcohol, cigarette, and
illicit drug use and abuse with other health conditions.  The Youth Risk
Behavior Surveillance System was developed by the Centers for Disease
Control and Prevention.  It includes national school-based surveys of
high school students and has been conducted biennially since 1991.  The
National AIDS Demonstration Research Project and the National Coop-
erative Agreement for AIDS Community Based Outreach Intervention

11Although DAWN has existed since the early 1970s, prior to 1988 the sample was not
representative of eligible hospitals (i.e., nonfederal, short-stay general hospitals that have a
24-hour emergency department).  Statistical adjustments have been made to allow for some
comparisons to be made from 1978 through 1987.

12 It is important to note that emergency room data are collected on the number of visits
to the emergency room but not collected on the extent to which the visits represent repeated
contacts with the same patients. Additionally, each drug abuse episode or visit may have
multiple drug mentions.
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Research Program (sponsored by NIDA) use a targeted sample approach
to study injection drug users who are not in treatment.

There are also a variety of attempts to assess the supply of illicit drugs
and the success of efforts to reduce the supply.  The data of greatest
interest from a public health perspective are those that generate informed
estimates of the overall amount of illicit drugs consumed and the amount
spent by consumers of illicit drugs.  Those data collection efforts include
the Drug Enforcement Administration (DEA) System to Retrieve Infor-
mation from Drug Evidence (STRIDE), which compiles data on illicit
drugs purchased, seized, or acquired in DEA investigations and includes
information on drug purity, street price, and location of confiscation.

RESEARCH OPPORTUNITIES

Refinement of Data Systems

As discussed above, the current epidemiological data collection sur-
veys have made significant contributions to drug abuse research.  How-
ever, opportunities exist for continued refinement of the data systems to
provide more detailed information and analyses of the nature and extent
of drug abuse and dependence.  This information is critical to determine
the extent of need for treatment and to provide information on trends
over time in drug abuse and dependence.

As noted above, NHSDA and MTF provide reasonably accurate epi-
demiological data on alcohol, tobacco, and illicit drug use among the
general population, but they are limited in assessing the extent of abuse
or dependence.  Although both surveys ask questions about frequent use
and the resulting consequences of use, neither one allows for diagnosis of
DSM (Diagnostic and Statistical Manual of Mental Disorders; APA, 1994)
disorders; moreover, neither one achieves full coverage of individuals
who are drug abusers or drug dependent.

Given the variations in drug use patterns (e.g., binges by cocaine
users), it is important to collect additional data on the frequency of use
within the span of a day or a week.  Increasing the focus of data collection
on drug use frequency, consequences of drug use, and other items de-
signed to measure DSM criteria for drug abuse and dependence (e.g.,
withdrawal and relapse) will provide much needed information on the
extent of drug abuse and dependence.

Co-Occurring Psychiatric Disorders

A major accomplishment of epidemiological research has been the
collection and analysis of data on the co-occurrence of drug abuse with
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other illnesses, particularly psychiatric disorders.  The Epidemiologic
Catchment Area Program sponsored by NIMH documented the high co-
occurrence of alcohol and illicit drug use disorders and other psychiatric
disorders (Regier et al., 1990).  The NCS (see above) provides the first
nationally representative estimates on the co-occurrence of drug abuse
and psychiatric disorders.  The principal finding is that there is a signifi-
cant overlap in diagnoses.  Roughly half of those age 15–54 who had a
lifetime addictive disorder (as defined by DSM-III-R) also had a lifetime
psychiatric disorder.  Similarly, about half of those with a lifetime psychi-
atric disorder also had a lifetime addictive disorder.  The great majority
(84 percent) of those with lifetime co-occurrence reported that their first
psychiatric disorder occurred prior to their first addictive disorder
(Kessler et al., 1996).  Further, the NCS found that all the psychiatric
disorders (identified) are consistently more strongly associated with de-
pendence as opposed to abuse.  Compared to other affective disorders
and anxiety disorders, mania is more strongly associated with depen-
dence on alcohol or illicit drugs.  Conduct disorders and adult antisocial
behavior were more strongly associated with both abuse and dependence
than the anxiety disorders or any of the affective disorders other than
mania (Kessler et al., 1996).  Those extremely high rates of co-occurrence
obviously have great implication for treatment, prevention, and under-
standing the nature of addictive disorders (Chapters 5 and 8).

Although the NCS studied comorbidities with psychiatric disorders,
addictive disorders also co-occur with other health and physical disor-
ders.  For example, tuberculosis, hepatitis, sexually transmitted diseases,
and AIDS are all more prevalent among alcoholics or illicit drug abusers
than nonabusers.  Other conditions such as homelessness and victimiza-
tion may also be co-occurring, but await further epidemiological study.

As with any epidemiological study, the fact of co-occurrence does not
indicate a causal connection.  There are a variety of possible causal rela-
tionships.  An important task for future research is to provide analysis of
the possible reasons for co-occurring disorders in an effort to improve
treatment and prevention strategies.

Natural History of Drug Use

Epidemiological research also has contributed to knowledge of the
natural history, or life course, of drug use and abuse in the general popu-
lation, including delineation of stages of involvement with different drugs
and degrees of involvement with different types of drugs.  Such natural
histories require longitudinal studies of individuals over time to discern
changes with age; however, there are relatively few studies that span a
broad age range.  Moreover, it is preferable to utilize a cohort sequential
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design to isolate classes of probable causes and the time period during
which they operate in an individual’s life. This research methodology
allows for differentiation among age-, history-, or cohort-related factors.

There has been one recent report from a single cohort delineating the
natural history of drug use from adolescence to the midthirties in a gen-
eral population sample (Chen and Kandel, 1995).  That study was based
on a cohort of adolescents (born from 1954 to 1956) in grades 10 and 11 in
New York State public schools.  An important finding was that there was
little initiation into illicit drug use after age 29, the age by which most use
had ceased.  Among heavier users, the proportions of heavy use declined
for alcohol and marijuana, but not for cigarettes.  Because this is a study of
a single cohort (and therefore confounds historical effects with age ef-
fects), it will be important to confirm the findings with data from other
ongoing and future studies.

Currently more is known about the initiation of drug use than about
the transition from use to abuse and dependence.  Although investigation
of the transition between the stages from use to dependence is primarily
in the purview of etiological research (see Chapter 5), large-scale epide-
miological studies can provide a fertile ground for generating hypoth-
eses, as well as for testing them.  The NCS has found differences in the
sociodemographic correlates of first use and dependence among users
and in the persistence of abuse and dependence (Warner et al., 1995). The
cohort effects seen in the NCS emphasize the need to incorporate designs
that allow for differentiation of age, cohort, and historical factors.  The
natural history of drug use, especially focusing on abuse and dependence,
is an area for continued research.  If the variables associated with the
transition from drug use to abuse and dependence can be identified (and
are amenable to manipulation), prevention programs and strategies may
be developed that target those variables.

Causal Relationships and Societal Norms

Epidemiological research has provided an important source of infor-
mation regarding the etiology of drug use and the social attitudes and
norms pertaining to use.  Data from the MTF study have been used to
demonstrate a close link between certain attitudes or beliefs about drugs
and use.  At the aggregate level there is a very close association between
perceived harm and use, and an extensive series of analyses of data at the
individual level supported a causal interpretation of the belief–behavior
link (Bachman et al., 1988, 1990).  There appears to be clear evidence that,
as the perceived risk of harm associated with marijuana use increased, the
prevalence of marijuana use decreased.  It is important to note that the

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


110 PATHWAYS OF ADDICTION

recent upturn in use in 1993 was accompanied, and even preceded, by a
downturn in perceived risk.

The MTF study also measures perceived availability of alcohol, ciga-
rettes, or illicit drugs, but analyses of that data did not show changes in
perceived availability that could account for the changes in use.  Without
such data and analyses, the declines in marijuana and cocaine use might
have been attributed to putative successes in reducing availability.  Thus,
the epidemiological data provide a means to generate hypotheses and
also to refute hypotheses.

Epidemiological data can also be used to address more fundamental
issues having to do with “norms” related to illicit drug use.13  Epidemio-
logical research can be very useful in assessing what the norms are for
particular drug-related behaviors and how those norms vary by person,
place, and time.  Most researchers in the field would emphasize the role of
social factors, including broad social-cultural norms, in influencing initia-
tion and experimental use of alcohol, tobacco, or illicit drugs, while intra-
individual factors (biological and psychological) would be emphasized in
influencing the transition to abuse or dependence (Glantz and Pickens,
1992).  Epidemiological research in this field continues to go beyond de-
scriptive documentation of occurrences of a condition according to per-
sons, place, and time by contributing causal analyses of the occurrences.

Ethnographic Research

The patterns, prevalence, and consequences of alcohol, tobacco, and
illicit drug use and abuse within youth populations are not fully under-
stood.  As mentioned above, young African Americans have significantly
lower levels of cigarette and illicit drug use than most of their peers.  The
1993 MTF study found that 4.9 percent of African American high school
seniors reported daily cigarette use, compared with 22.9 percent of white
students (Johnston et al., 1995).  The reasons for those differences are not
yet understood, and it would be useful to elucidate the reasons for low
use among African Americans to determine if that information could be
transferred across cultural lines.  Further, ethnographic research could
provide important data on local-level illicit drug use that could be used to
identify potential trends; study the natural history and progression of
alcohol, tobacco, and illicit drug use; and provide greater detail than more
quantitative surveys.

Studying the problem of illicit drug use and abuse in a variety of

13The term “norm” is used to refer to both the prescriptive sense (i.e., guidelines for
behavior considered to be acceptable) and the statistical sense (i.e., behavior that is ap-
proved or practiced by a majority).
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cultures would be useful from a number of perspectives.  Comparing
prevalences of illicit drug use and abuse across cultures may provide
information on the universality or generalizability of risk and protective
factors.  It may also be easier to study the role of specific factors, such as
drug availability, by comparing countries such as Colombia (where co-
caine is more readily available) with Asian countries (where heroin is
more widely available).  Additionally, cultural differences offer the op-
portunity to learn more about the nature and consequences of specific
histories (e.g., by comparing U.S. drug abusers, many of whom are mul-
tiple drug abusers, with cultures such as China, where it is easier to find
individuals who are heavy users of only one illicit drug).

Measurement and Analysis

Research Design and Data Analysis

Research designs and analytical procedures developed for epidemio-
logical research on drug use have further advanced the field of epidemi-
ology in general.  Epidemiological data are often collected under condi-
tions of less than complete control (e.g., missing data, attrition, errors of
measurement, including deliberately inaccurate reporting), which con-
tribute to analytic problems.  However, various research designs and data
analysis methods have been implemented to improve the confidence in
epidemiological reporting.  For example, a structural equation computer
program was developed (Bentler and Wu, 1993) from theoretical statis-
tics, algorithmic experiments, and applied data analysis; multilevel analy-
sis, missing data analysis, and meta-analysis have been developed or
improved (Collins et al., 1994).

Improved analytical techniques and increasingly sophisticated mod-
els will provide more focused and accurate data.  Traditional epidemio-
logical survival analysis methods could elucidate aspects of timing of
onset of abuse, time to cessation, and time to relapse (Singer and Willett,
1994).  Latent growth curve modeling (Duncan and Duncan, 1995), latent
class analysis (Uebersax, 1994), and latent transition analysis (Collins et
al., 1994) are currently areas of promise for refinement in data analysis.
Strategies and software for dealing with missing data are developing at a
rapid pace (Graham et al., 1994).  A particularly active area is the exten-
sion of structural equation methods to accommodate multilevel models;
models that do not require traditional assumptions of additivity or linear-
ity; and models that do not require variables that are normally distrib-
uted, continuous, and independently measured (e.g., Muthén, 1993).
Thus, by using the same level of data collection, it will now be possible to
perform increasingly sophisticated analyses that provide additional in-
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formation regarding alcohol, tobacco, and illicit drug use and abuse prob-
lems.

Furthermore, it is critical that future research coordinate both quanti-
tative (e.g., probability-based surveys) and qualitative (trained-observer
or ethnographic) approaches in an effort to maximize both their unique
contributions and their synergistic potential (see section above). Optimiz-
ing the use of both approaches will provide a fuller picture of the nature
and extent of alcohol, tobacco, and illicit drug use, abuse, and depen-
dence.

Self-Reports and Biological Indicators

Self-report methods have been shown to be generally reliable and
valid when gathered under proper conditions.  Such conditions include
clear and understandable interview procedures and questionnaires, con-
fidence by the respondent that responses will be kept confidential, and
some degree of willingness by the respondent to provide accurate infor-
mation.  However, under some conditions, self-reports are likely to be far
less valid.  For example, research has shown that higher rates of illicit
drug use are found with the use of self-administered questionnaires in-
stead of direct reporting to the interviewer (Turner et al., 1992) and with
the use of in-school questionnaires as compared to in-home interviews of
adolescents (Rootman and Smart, 1985).  Other examples include ques-
tioning arrestees or pregnant women about recent drug use.  Thus, bio-
logical indicators are useful tools to support the validity of self-reports.  It
would be useful to know the degree to which standard survey techniques
underrepresent actual use.

Currently, there are a number of efforts to improve the reliability and
validity of self-reported data.  The use of computers in collecting data is
being explored, including the development of computer-assisted self-ad-
ministered instruments (CASI) that may produce improved reports of
alcohol, tobacco, or illicit drug use.  Audio-CASI would incorporate an
audio component and would allow minimally literate respondents to hear
the questions and respond directly to the computer (e.g., verbally, via
keypad or touch-screen); this technique would also facilitate the use of
multiple languages.  Such procedures need to be researched carefully so
that there is an assessment of benefits (improved reliability and validity),
costs, and impacts on privacy and confidentiality.  Another line of self-
report research is the use of principles of cognitive psychology to inform
survey methodology (Turner et al., 1992).  Those principles include recog-
nition that memory is essentially a reconstructive process, awareness that
respondents employ different strategies for reconstructing needed infor-
mation, and adoption of techniques such as “bounding” to improve
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memory reconstruction.  Substantial changes were made in the 1994
NHSDA as a result of applying those principles.

Biological indicators are useful tools to support the validity of self-
reports.  Urinalysis testing can now detect with a very high degree of
accuracy if illicit drugs have been used recently.  Institution of random
testing of urine samples is likely responsible, in part, for the dramatic
decline in use of illicit drugs in the U.S. Armed Forces, indicating that
drug testing can be useful both for epidemiological surveillance and for
deterrence (Bray et al., 1992).  Saliva, sweat patches, and expired breath
can also be used to detect a range of licit and illicit drugs.

Although biological indicators are generally considered to be more
valid than self-reports, they are more complicated and more expensive to
implement.  Additionally, for drugs that are rapidly metabolized, they
may detect use only within a limited time frame.  To increase the validity
of reports of alcohol, tobacco, and illicit drug use, continued investigation
of biological markers will be important.  Saliva and hair samples are more
easily obtained in field studies than urine or blood samples.  Drug testing
by hair analysis is a particularly active area of research; NIDA and NIJ
have recently published the results of a series of collaborative efforts on
hair testing financed under an interagency agreement (Cone et al., 1995).

CONCLUSION AND RECOMMENDATION

Significant progress has been made in collecting and analyzing data
on the extent, incidence, prevalence, and trends of alcohol, tobacco, and
illicit drug use.  Major data systems are in place that allow incipient
changes in use to be detected and provide information for policymakers
to prioritize prevention and treatment efforts.  However, although use
has been studied extensively, it has been more difficult to determine the
nature and extent of abuse or dependence.

Additional epidemiological research should focus on collecting and
analyzing data on the nature and extent of drug abuse and dependence,
drug use patterns, co-occurring drug abuse and psychiatric disorders,
and refinement of measurement and analytical tools.  Continued and
refined epidemiological research will provide the data and analyses nec-
essary for the development of treatment and prevention programs and
will inform decisions on future allocation of resources to best address the
alcohol, tobacco, and illicit drug abuse problem.

The committee recommends continued epidemiological research to
allow for the assessment of a broader range of issues. Those issues
may include the extent of drug abuse and dependence; the nature
and extent of drug use and abuse among youth; the nature and
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extent of co-occurring drug abuse and psychiatric disorders; and
improvement in the reliability and validity of the methods for col-
lecting and analyzing the data.
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5

Etiology

Etiological research focuses primarily on the likely causes and corre-
lates of drug use; it has identified many factors that affect drug use, al-
though no single variable or set of variables explains drug use by an
individual.  There is no reason to believe that the same factor will affect all
individuals in the same way, nor is there any reason to believe that the
factors responsible for initiation of drug use are of equal importance in
the continuation or escalation of use. Further, there appears to be no
consensus as to what factors are involved in all cases of drug use and
abuse (OTA, 1994).  Generally, etiological studies conducted on popula-
tion samples have focused on drug use; those conducted on clinical
samples, especially those concerned with familial factors, have tended to
focus on the etiology of drug abuse and dependence.

Two general categories of variables have been examined—risk factors
and protective factors— although research, to date, has focused primarily
on risk factors associated with drug use rather than on abuse and depen-
dence. Risk factors are related to the probability of an individual’s devel-
oping a disease or to vulnerability, which is a predisposition to a specific
disease process (IOM, 1994b). Before a factor is labeled a risk factor, it has
to satisfy the following conditions:  the risk factor must be statistically
associated with the disease; the risk factor must precede the onset of
disease; and the observed association must not be spurious. There have
been several recent reviews of the extensive literature on risk factors for
drug use (see Newcomb and Bentler, 1986; Maddahian et al., 1988; Bry,
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1989; Kumpfer, 1989; Brook and Brook, 1990; Swaim, 1991; Clayton, 1992;
Glantz and Pickens, 1992; Hawkins et al., 1992; Petraitis et al., 1995).

Protective factors are variables that are statistically associated with
reduced likelihood of drug use (see Garmezy, 1983; Rutter, 1983; Brook et
al., 1986a; Labouvie and McGee, 1986).  In statistical terms, a protective
factor moderates the relationship between a risk factor and drug use or
abuse, or it buffers the impact of risk factors on the individual.  When the
protective factor is present, it is assumed that there will be considerably
less drug use or abuse than would otherwise be expected, given the risk
factors that are also present.  Recent research has described two types of
protective factors that could operate among adolescents (Brook et al.,
1990).  In the first type of protection (risk-protective), risk factors are
attenuated by protective factors in the adolescent’s personality.  The sec-
ond type of protection (protective-protective) involves a synergistic inter-
action whereby one protective factor potentiates the effects of another, so
that their joint effect is greater than the sum of either protective factor
considered alone.

One of the goals of etiologic research has been to identify variables
(such as risk and protective factors) that may be associated with drug use.
The underlying interest in such variables is to determine if manipulation
of risk and protective factors can moderate drug use outcomes.  For either
a risk factor or a protective factor to be targeted in intervention efforts,
however, it is first necessary to demonstrate that the variable is amenable
to manipulation and can be influenced by changes in the environment or
by educational or medical interventions.  Finally, intervention efforts must
be carried out as well-controlled, rigorous experiments for the analysis of
results to be meaningful.

ACCOMPLISHMENTS

Over the past 25 years, progress has been made in understanding risk
factors associated with drug use, including biological, psychosocial, and
contextual (social and environmental) risk factors. Unfortunately less is
known about protective factors.  The accomplishments noted below are
representative of advances in the field and are not meant to document all
risk factors or protective factors that have been identified. Finally, this
chapter is not meant to be exhaustive, but to illustrate the types of studies
that have illuminated knowledge in this field and to highlight opportuni-
ties for further study.
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Biological Factors

Genetic Vulnerability

Family studies are important for identifying genetic vulnerability for
drug abuse; for example, studies that have investigated generational dif-
ferences in the transmission of drug abuse revealed that drug use or
abuse is elevated among siblings of drug abusers and that there is a direct
relationship between parental drug use or abuse and offspring use or
abuse (Merikangas et al., 1992). A number of studies have focused on the
familial aggregation of alcoholism and illicit drug abuse (see reviews by
Merikangas, 1990; Glantz and Pickens, 1992; Gordon, 1994). Sons and
daughters of alcoholics demonstrate a three- to fourfold risk of develop-
ing alcoholism (Cotton, 1979; Schuckit, 1986). Differences in the risk of
alcohol and illicit drug use among individuals with a parental history of
alcoholism may emerge at the time of transition from late adolescence to
early adulthood, which may be a critical period for the expression of drug
use vulnerability (Pandina and Johnson, 1989). The high recurrence of
alcoholism among offspring of parents with alcoholism demonstrates that
family history is one of the most potent predictors of vulnerability to
alcohol abuse, which results to some extent from genetic factors
(Merikangas, 1990; Pickens et al., 1991).  However, the mechanism through
which the family confers an increased risk is unknown.  In addition to the
contributions of genetic and biological factors to individual vulnerability
for drug abuse, both transmitted and nontransmitted family factors, as
well as unique environmental factors, appear to be involved in the vul-
nerability for drug abuse (Pickens et al., 1991).  Family studies by them-
selves, however, cannot definitively determine the effect of genetics ver-
sus the environment on the development of alcoholism or drug abuse.

Twin Studies  A traditional study paradigm used to identify the role of
genetic factors in the etiology of a trait or disorder is the study of twins.
Typically, a comparison is made between the prevalence of a disorder
among twin pairs who possess identical genes (monozygotic or identical
twins) and twin pairs who have only half of their genes in common (dizy-
gotic or fraternal twins).  For any disease, if the environment has no
influence, monozygotic twins would always be concordant (similar) with
respect to the disease.  However, because both genetic and environmental
factors play a role, it is generally not possible to discriminate among the
many possible influences.  Additionally, monozygotic twins are often
raised in similar environments (e.g., they are dressed alike, often share
friends, and copy each other’s behaviors) and often share environmental
factors to a greater extent than dizygotic twins, which makes it difficult to
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discriminate between genetic and environmental influences (Helzer and
Burnam, 1991).

Nonetheless, many twin studies have provided useful insight regard-
ing the possible role that genetic factors play in the familial aggregation of
drug abuse (Cloninger et al., 1981; Gurling et al., 1981; Hrubec and
Omenn, 1981; Pedersen, 1981; Murray et al., 1983; Pickens et al., 1991).
Cloninger and colleagues (1981) and others have found that monozygotic
twins are about twice as likely as dizygotic twins (of the same sex) to be
concordant for alcoholism. The highest twin correlations, however, were
reported for nicotine and caffeine, based on a study of the Swedish twin
registry (Pederson et al., 1981). The role of genetic factors in the etiology
of drug abuse for monozygotic twins reared apart has been studied (Grove
et al., 1990). Researchers examined the concordance for alcoholism, illicit
drug abuse, and antisocial personality disorder among monozygotic twin
pairs separated at birth and found that the heritability of illicit drug abuse
exceeded that of alcoholism.  Pickens and colleagues (1991) found that the
drug abuse concordance rate was significantly greater for monozygotic
twins than for dizygotic twins in males but not in females. Furthermore,
illicit drug abuse has been found to be associated with conduct disorder
in childhood and with antisocial personality in adulthood (see below).
The aggregate of these findings suggests that genetic factors explain some
of the variance in the development of drug abuse and that a large propor-
tion of the heritability of drug abuse in adulthood may be attributed to
genetic factors that underlie the development of behavior problems in
childhood (Cadoret et al., 1980; Grove et al., 1990).

Adoption Studies  The optimal study paradigm for discriminating the in-
teraction of genetic and environmental factors in the development of a
trait or disorder is cross-adoption studies, in which adoptees with bio-
logical vulnerability for drug abuse, for example, are reared in homes of
non-drug-abusing adoptive parents, and adoptees whose biological par-
ents lack a history of drug abuse are reared in homes of parents with drug
abuse. Cross-adoption studies of children of alcoholics who were raised
by nonalcoholic adoptive parents have shown a three- to fourfold in-
creased risk for alcohol abuse and dependence compared to adoptees
whose parents were not alcoholics (Schuckit et al., 1972; Goodwin et al.,
1973; Cadoret et al., 1980; Bohman et al., 1981; Cloninger et al., 1981).

Physiological Vulnerability

Review of the current state of knowledge of individual differences
with regard to physiological effects of illicit drugs is beyond the scope of
this chapter.  However, such differences (see Chapter 3) are expected to
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be key factors in the formulation of theories regarding the etiology of
drug abuse. Physiological influences that may exacerbate an individual’s
vulnerability to drug abuse could include neurochemical system impair-
ment and heightened susceptibility to a drug because of biologically de-
termined responsiveness. Although there has been substantial research
on individual differences in response to ethanol and nicotine, less is
known regarding the effects of the major classes of illicit drugs of abuse,
such as opioids, stimulants, and cannabis.

Metabolic Variations  There are large interindividual and interethnic varia-
tions in the outcome of alcohol use and abuse (Goedde et al., 1992). Stud-
ies have demonstrated that, in contrast to Caucasians, many Asians are
biologically protected from becoming alcoholics because of the  polymor-
phism of two liver enzymes: aldehyde dehydrogenase (ALDH2) and alco-
hol dehydrogenase-2 (ADH2).  The Asians appear to have a protective
factor in the form of inactive ALDH2 and high frequencies of atypical
ADH2 (Higuchi et al., 1995), whereas Caucasians primarily have only
active ALDH2 and usual ADH2 (Yoshida et al., 1991). The inactive form
of ALDH2 is considered protective against alcoholism because it allows
high levels of acetaldehyde to accumulate in the blood and causes ad-
verse reactions, known as the flushing response (Thomasson et al., 1991;
Yoshida et al., 1991).  This increase in acetaldehyde blood levels after
ingestion of ethanol appears to have a protective influence on further
ingestion and thus appears to lower the rate of alcoholism (Bosron and Li,
1986).

Efficient ethanol metabolism may enhance the risk of alcoholism by
allowing ingestion of a sufficient quantity to mediate the addictive poten-
tial of alcohol.  Studies of the male offspring of alcoholics have demon-
strated that the ability to tolerate large quantities of alcohol with fewer
subjective effects may be a potent signal of the subsequent development
of alcoholism (Schuckit, 1984, 1985). Thus, the inability to metabolize a
drug may be a protective influence in continued exposure, whereas effi-
cient metabolism may permit high levels of exposure conducive to the
development of abuse and dependence.

Biochemical Markers  Monoamine oxidase (MAO) is a widely studied bio-
chemical marker for alcohol abuse.  Several studies comparing alcoholics
with nonalcoholics have found decreased platelet MAO activity levels
among alcohol abusers (von Knorring et al., 1985; Pandey et al., 1988;
Tabakoff et al., 1988).  MAO is an enzyme that is important in the metabo-
lism of a variety of brain neurotransmitters that affect behavior, including
dopamine, norepinephrine, and serotonin. Although other biochemical
markers have been investigated, no consistent findings have emerged.

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


122 PATHWAYS OF ADDICTION

Psychosocial Factors

The majority of studies of psychosocial risk factors focus on adoles-
cents and the initiation of drug use, rather than on the risk of escalating
to abuse or dependence. Unfortunately, many of the studies are cross
sectional, so that it is difficult to disentangle the risk factors for use from
those for abuse and dependence. Additionally, many of these studies fail
to control for parental alcoholism, psychiatric disorders, or other risk
factors, and many of them do not distinguish between use and abuse.
Given those limitations, a selection of studies that demonstrate risk fac-
tors contributing to psychological vulnerability for drug use is presented
below.

Personality Traits

There is a substantial literature regarding the relationship between
personality traits and drug use, particularly in adolescents (Jessor et al.,
1973; Jessor and Jessor, 1975; Kandel, 1980; Hawkins et al., 1985; Brook
and Brook, 1990; Clayton, 1992).  Relatively few studies, however, have
examined the specific role of personality traits in the development of
drug abuse and dependence.  The majority of studies have focused on the
characteristics of alcoholics (McCord and McCord, 1960; Robins, 1966;
Vaillant and Milofsky, 1982; Cloninger et al., 1988; Tarter et al., 1990). For
example, the landmark studies of McCord and McCord (1960) and Rob-
ins (1966) revealed that alcoholism in adulthood was associated with
antisocial behavior and aggressivity in childhood. Aggressive behavior
in the first grade has been found to predict heavy alcohol use in late
adolescence (Kellam et al., 1983).

The onset of drinking is signaled by several antecedent personality
attributes reflecting lower levels of conventionality, for example, lower
values on academic achievement (Jessor and Jessor, 1975; Brook et al.,
1986a), lower expectations of academic achievement (Jessor et al., 1972;
Jessor and Jessor, 1975), more tolerant attitudes toward deviant behavior
(Jessor and Jessor, 1975; Brook et al., 1986a), lower levels of religiosity
(Jessor and Jessor, 1975; Webb et al., 1991), less of an orientation to hard
work (Brook et al., 1986a), greater rebelliousness (Brook et al., 1986a),
rejection of parental authority (Webb et al., 1991), fewer reasons for not
drinking or less negative beliefs about the harmfulness of drinking (Jessor
et al., 1972; Jessor and Jessor, 1975; Margulies et al., 1977), and greater
positive expectancies about the social benefits of drinking (Christiansen
et al., 1989; Smith and Goldman, 1994).

Studies of the association between adolescent personality character-
istics and illicit drug use found that many of the characteristics that sig-
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naled the onset of drinking also predicted drug use.   The most powerful
predictors of more frequent drug use are the unconventionality variables,
including rebelliousness, tolerance of deviance, and low school achieve-
ment (Brook et al., 1986a). Similar antecedent personality attributes re-
flecting lower levels of conventionality and more positive attitudes to-
ward drug use predict the initiation of smoking, drinking, and drug use
(Chassin et al., 1984; Krohn et al., 1985; Skinner et al., 1985; Mittelmark et
al., 1987). In general, adolescents who start to use marijuana are less con-
ventional in their attitudes and values and have weaker bonds to the
conventional institutions of school and religion.  This is shown in more
tolerant attitudes toward deviance (Jessor et al., 1973; Brook et al., 1980),
lower religiosity (Jessor et al., 1973), greater rebelliousness and lower
obedience (Smith and Fogg, 1979), lower educational expectations (Brook
et al., 1980), greater opposition to authority (Pederson, 1990), and more
favorable beliefs about marijuana use (Jessor et al., 1973; Kandel and
Andrews, 1987).

Psychopathology

Adult deviant behavior and antisocial behavioral patterns are often
preceded by problem behaviors (i.e., rejection of societal rules, goals, and
values) in late childhood and early adolescence (Jessor and Jessor, 1977;
Robins, 1978).  These behaviors coupled with increasing life stresses ap-
pear to be risk factors for drug abuse. Conduct disorder has been shown
to precede the onset of drug abuse in several studies (Robins, 1966;
McCord, 1981; August et al., 1983; Gittelman et al., 1985; Boyle et al., 1992)
and to occur conjointly with drug abuse in others (Loeber, 1982; Lilienfeld
and Waldman, 1990; Loeber et al., 1995). A prospective longitudinal study
by Boyle and colleagues (1992) revealed that an earlier diagnosis of con-
duct disorder indicated greater risk for the initiation of marijuana and
other illicit drug use four years later. It should be noted, however, that the
majority of children with problem behaviors or conduct disorders do not
become antisocial or drug-abusing adults.

Although studies have observed that early antisocial behaviors and
deviance are risk factors for drug abuse (Robins, 1966; Elliott et al., 1985;
Kaplan et al., 1986; Robins and McEvoy, 1990), the two most common
psychopathologies that have been identified repeatedly are depression
and antisocial personality (Cadoret et al., 1980; Alterman et al., 1985;
Deykin et al., 1987; Block et al., 1988; Muntaner et al., 1989; Grove et al.,
1990).

Studies of clinical and epidemiological samples also have suggested
that drug abuse and psychopathology are often linked (Merikangas et al.,
1994; Kessler et al., 1996). Inpatient and outpatient surveys reveal that
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approximately one-third of patients in treatment for psychiatric disorders
are drug abusers (Crowley et al., 1974; Fischer et al., 1975; Davis, 1984;
Eisen et al., 1987). In these samples, disorders that have been associated
with increased risk of alcoholism and drug abuse include conduct and
oppositional disorders, especially those manifesting antisocial behavior;
attention deficit disorder; and the anxiety disorders, particularly phobic
disorders and depression (Weiss et al., 1988; Fergusson et al., 1994; Riggs
et al., 1995; Kessler et al., 1996). The commonality of findings across these
studies and samples further supports the results, in particular the studies
of treated samples, delinquents, general population samples, and samples
of different ages, such as adolescents (Riggs et al., 1995) or adults (Kessler
et al., 1996).  Additionally, a number of reports have shown a high inci-
dence of drug abuse in psychiatric patients (Galanter and Castaneda,
1988; Caton et al., 1989; Drake and Wallach, 1989; Miller et al., 1989), and
other studies have shown that many patients entering drug abuse treat-
ment facilities suffer from co-occurring psychiatric disorders (Khantzian
and Treece, 1985; Rounsaville and Kleber, 1986; Ross et al., 1988; Weiss et
al., 1988).  The prevalence of psychiatric disorders in patients entering
drug abuse treatment is substantially higher than one would expect to
find in the general population (Rounsaville and Kleber, 1986; Ross et al.,
1988, see Chapter 3).

High rates of externalizing disorders have been observed in clinical
and epidemiological samples of both adult and adolescent drug abusers
(Rounsaville and Kleber, 1985, 1986; Helzer and Pryzbeck, 1988; Ross et
al., 1988; Weiss et al., 1988). There is a very large degree of overlap be-
tween disruptive behavior disorders and drug use in older adolescents,
particularly among those with co-occurring conduct disorder (Windle,
1990; Neighbors et al., 1992; Henry et al., 1993; Riggs et al., 1995).

Contextual Factors

Factors external to the individual and arising in the social (family
setting or peer group) or broader environment may also affect the level of
drug use and abuse (IOM, 1994b). The complex interrelationships among
these contextual factors underscore the complexity of the pathways of
drug use and abuse.

Familial Factors

A number of family factors may be associated with the development
of drug use and abuse.  As reviewed in Glantz and Pickens (1992), these
may include poor quality of the child–parent relationship, family disrup-
tions (e.g., divorce, acute or chronic stress), poor parenting, parent and/
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or sibling drug use, parental attitudes sympathetic to drug use, and social
deprivation.

Parents may confer increased risk of drug abuse on their offspring not
only through their genes but also by providing negative role models, and
especially by using and abusing drugs as a coping mechanism. Through
social learning, children and adolescents internalize the values and expec-
tations of their parents and possibly acquire their maladaptive coping
techniques. This has been found to be the case with adolescent cigarette
smoking (Isralowitz, 1991) and initiation of marijuana use among adoles-
cents (Bailey and Hubbard, 1990).  Further, parental attitudes toward use
and abuse also play a role (Barnes and Welte, 1986; Brook et al., 1986b).
Among Mexican American adolescents, family influence may have a
stronger and more direct positive (or protective) effect than is found
among white American youth. This may be particularly true for females
and seems to be related to the strength of the family’s identification with
traditional Hispanic culture (Swaim et al., 1993). African American drug
abuse and polydrug abuse may be viewed, in part, as contingency rein-
forcements for the deprivation of stable family and interpersonal relation-
ships (Brunswick et al., 1992). Among young Native Americans, many of
whom are physically isolated on reservations, the primary risk factors for
alcohol and illicit drug use are socialization links, family problems, and
family dysfunction (Swaim et al., 1989).

Finally, although many family-related factors have been identified as
possible risk factors for drug abuse, many of these studies have failed to
demonstrate the specificity of parental and familial effects because they
do not include comparison groups of parents with other chronic disor-
ders.

Peer Factors

The peer environment also makes a substantial contribution to varia-
tion in drug use and abuse (Barnes and Welte, 1986; Oetting and Beauvais,
1987a,b, 1990; Oetting and Lynch, in press). Among older adolescents,
peers have a greater effect than parents on drug use and abuse among
several groups, including whites, African Americans, Asians, and His-
panics (Newcomb and Bentler, 1986).  Typically, adolescent drug use takes
place within the context of peer clusters that consist of best friends or very
close friends (Oetting and Beauvais, 1987a,b). Drug use among friends,
deviance, and time spent with drug-using peers are also associated with
moderate alcohol and marijuana use (Kandel et al., 1978; Brook et al.,
1992). Peer influence on drug use and abuse may occur in a mutually
reinforcing pattern based on the tendency for drug-using adolescents to
select similar peers (Kandel, 1985). Studies have not yet demonstrated,
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however, the influence of peers in the transition from drug use to abuse
(Kaplan et al., 1986).  Further, the contributing effects of peer influences
are likely to be different at different stages of development (Glantz and
Pickens, 1992).

Sociocultural or Environmental Factors

The sociocultural factors that have an impact on drug use or abuse
include community drug use patterns (Robins, 1984) and neighborhood
disorganization (Sampson, 1985). Growing up and living in a community
with high rates of crime, ready availability of drugs, association with
delinquent peers, and acceptance of drug use and abuse are all associated
with drug abuse (Clayton and Voss, 1981; Elliott et al., 1985; Brook et al.,
1988; Cohen et al., 1990; Robins and McEvoy, 1990). The larger sociocul-
tural environment also has important effects on drug use. The frequency
and nature of representation of alcohol, tobacco, and illicit drugs in the
media (including advertising and modeling by those in the sports and
entertainment industries) may have important effects on the normative
climate. In addition, social and legal policies (taxes, restrictions on condi-
tions of purchase and use, legal status, enforcement) may have important
effects on use and abuse.

Ethnographic studies have explored various risk factors for drug use
and abuse, as well as the impact of drug abuse on the community.  The
degree of acculturation and assimilation of individuals and their families
into the community has been found to be of some importance as a contex-
tual factor. Among Mexican Americans, it has been noted that several risk
factors such as low socioeconomic status, higher school dropout rates,
and residing in barrios in large cities exacerbate drug use (Padilla et al.,
1979; Carter and Wilson, 1991).

In many African American communities, individuals may occupy
marginal social positions that prevent access to broader opportunities.
This could result in failure to be responsive to dominant social norms.
Detachment from conventional norms is expressed in unconventional life-
stage roles (Brunswick et al., 1992).  In samples of whites, there is typically
a termination of drug use in the midtwenties age range, when adult roles
of marriage and employment are adopted (Miller et al., 1983; Bachman et
al., 1984; Yamaguchi and Kandel, 1985; Kandel et al., 1986).  It is not
surprising that in some African American populations, drug abuse con-
tinues into adulthood since conventional adult roles are not assumed
(Brunswick et al., 1992).  Yamaguchi and Kandel (1985) found that the
African American women in their New York State sample were more
likely than white women to continue marijuana use.  It has been con-
firmed (Bennett et al., 1989) that low-income African American women
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have lower marriage rates than comparable white women.  Similarly,
young African American men have nearly double the unemployment rate
of white men (U.S. Bureau of the Census, 1988).

Native American youth interact on reservations, which are physically
isolated from other communities.  In these communities, unemployment
rates are high and result in conditions in which drug use can flourish
(Oetting et al., 1989). Furthermore, among Native American adolescents,
school adjustment is a serious problem and dropout rates are high
(Chavers, 1991). Additionally, delinquency and crime are strongly linked
to drug use, and there is increasing involvement of reservation youth in
gangs.

Alternatively, the environment can reinforce a protective sense of
self-worth, identity, safety, and environmental mastery. Neighborhood
and community factors may also serve to protect individuals from drug
use and abuse.  For example, restrictions on tobacco use in public places
are statements of the preferences of the larger community.  Such restric-
tions also reduce the number of opportunities to use tobacco.  Restrictions
on smoking in public places reinforce the norm that tobacco use is not
acceptable (IOM, 1994a).

RESEARCH OPPORTUNITIES

Drug abuse is the end product of a series of biological, psychosocial,
and contextual (social and environmental) factors that have complex in-
terrelationships.  Although, there has been substantial progress in identi-
fying the many correlates of drug use, there is a dearth of research on the
correlates of abuse and dependence and on the protective factors that are
associated with decreased likelihood of abuse and dependence. Addition-
ally, much of the research in the etiology of drug abuse has been con-
ducted within specific disciplines, with little integration across multiple
fields.  For example, studies of social factors linked to drug abuse often
fail to include key biological factors, and studies of the genetics of drug
abuse rarely include assessments of the social context in which drug abuse
occurs. Therefore, to advance progress in this area of research there is a
need for multidisciplinary studies on the variables associated with the
development of drug abuse.

  Protective Factors

Although risk reduction is the goal of many prevention programs,
another approach is to enhance protective factors. At the present time,
however, there has been little longitudinal research on protective factors
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and little, if any, research on the transition from use to abuse and depen-
dence.

Several investigators have noted that protective factors can moderate
the effects of risk conditions, thereby reducing vulnerability and enhanc-
ing resiliency (Garmezy, 1985; Werner, 1989; Brook et al., 1990; Rutter et
al., 1990).  Protective factors that have been suggested based on analyses
of cross-sectional data include a positive mutual attachment between par-
ent and child (Brook et al., 1990), nondeviant siblings, academic achieve-
ment, positive group norms (Hawkins et al., 1992), and dimensions of
conventionality such as low rebelliousness and adherence to broad social
norms.  Moreover, the effect of one parent’s drug use can be offset by the
nonuse of the other parent.  Additional protective factors that have been
identified in young adulthood include employment, marriage, and child-
rearing responsibilities.  It has been noted that several protective factors
can ameliorate the negative effects of exposure to extreme stress
(Garmezy, 1985).  These include the child’s temperament, a supportive
family, and an external support system that reinforces the child’s efforts
at coping (Brook et al., 1986a; Labouvie and McGee, 1986). Further re-
search is needed, however, to determine which protective factors are rel-
evant at different developmental stages, and more attention also needs to
be given to mechanisms by which protective factors influence the onset
and progression of drug abuse.

Additionally, research on drug use has documented substantial racial
and ethnic differences in drug use among adolescents, such as lower use
of tobacco products among African American adolescents than white ado-
lescents (IOM, 1994a; Johnston et al., 1995). The reason for this particular
difference is unclear; influences may include the church, cultural consen-
sus against youth tobacco use, or lack of attention from advertisers (IOM,
1994a). Research should be conducted to enhance understanding of racial
and ethnic differences in the acceptability of tobacco use and how these
differences may be used in the design of prevention interventions related
to other drugs of abuse.

Risk Factors

Numerous longitudinal studies have identified the childhood ante-
cedents of adolescent drug use (e.g., Kellam et al., 1983; Pulkkinen, 1983;
Baumrind and Moselle, 1985; Block et al., 1986; Brook et al., 1986a).  How-
ever, far less research has been done on identifying childhood risk factors
associated with drug abuse and dependence that are not associated with
behavior problems but with individual vulnerability factors (such as ge-
netic predisposition and emotional disorders). Additionally, there has
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been little research on exposure to environmental factors that promote
exposure to addictive drugs.

Furthermore, there has been little hypothesis-based research to dis-
tinguish between causal factors and vulnerability factors for the develop-
ment of drug abuse and dependence.  Prospective longitudinal studies,
especially of samples at high risk for drug abuse, would be useful in
identifying risk factors and in discriminating between risk factors specifi-
cally associated with drug abuse and those that emanate from the broader
context of deviant behavior.  Additional work is also needed on the role of
risk factors and protective factors at discrete developmental stages, par-
ticularly the transition from adolescence to adulthood, which has received
scant attention.

It is important to obtain a deeper understanding of the complex ways
in which family factors affect adolescent drug use, including the role both
of parents and of siblings.  There is a striking lack of controlled family
studies designed to address the role of familial factors that are critical for
identifying patterns of expression of drug abuse and co-occurring psychi-
atric disorders; for testing the classic modes of genetic transmission of
drug abuse; for determining the role of sex-specific patterns of transmis-
sion of drug abuse; and for elucidating the role of genetic and environ-
mental factors and their interaction. The interaction of individual and
familial risk factors in producing vulnerability to drug abuse also requires
further study.  For example, recent evidence suggests that parent and
child psychopathology may occur in a mutually interactive fashion, with
maternal depression elicited by offspring with behavior problems (Blanz
et al., 1991).

Unique environmental factors may also play significant roles in de-
termining which children within a family are at risk.  In other words, one
cannot assume that all children within a single family will experience the
same environment, including their interactions with significant others.
Both transmitted and nontransmitted family factors, as well as unique
environmental factors, have been shown to have a major impact on the
development of drug abuse (Pickens et al., 1991).  Environmental risk
factors tend to operate most strongly in children with genetic vulnerabil-
ity (Rutter et al., 1990).  It is therefore critical to identify the joint role of
environmental and genetic factors in the etiology of drug abuse.

The genetic epidemiological approach, which focuses on the joint ef-
fects of the contributions of host, agent, and environment, provides a
powerful paradigm by which to gain an understanding of the interaction
of variables for drug abuse.  Several cohorts of subjects should be studied,
including half-siblings, which would permit identification of nongenetic
familial factors that may potentiate underlying vulnerability; fraternal
twins, which would provide clues to the environmental risk and protec-
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tive factors for drug abuse; and migrants, which would provide an oppor-
tunity to elucidate the role of cultural factors while controlling for genetic
and familial factors.  Finally, the continued investigation of cohorts of
twins and adoptees, particularly in studies that are designed specifically
to reveal the mechanisms through which genes exert their influence on
drug abuse vulnerability, are also likely to be fruitful.

A family history of drug abuse is one of the most important risk
factors for the development of drug abuse.  However, the extent to which
the increased risk is attributable to genetic factors involved in the meta-
bolic, physiological, or subjective effects of drugs or to shared environ-
mental factors such as impaired family relationships, negative role mod-
eling, or, indirectly, transmission of psychopathology, should be
examined.  There is a need for more studies that can discriminate the roles
of genetics and social environment, and their interaction in the develop-
ment of drug abuse.  Genetic epidemiological paradigms such as adop-
tion studies, twin studies, migrant studies, multigenerational family stud-
ies, and high-risk studies are particularly important methods for
identifying the specific sources of familial influences on drug abuse.

Research and treatment programs for drug abuse and psychiatric dis-
orders have generally proceeded independently, with little emphasis on
the large overlap between them.  Indeed, treatment programs for drug
abuse often require cessation of psychotropic medication as an admission
requirement.  Evidence from retrospective studies of drug abusers, and
from a growing number of prospective studies, reveals a link between
signs of emotional and behavioral problems beginning in early childhood
and the subsequent development of drug abuse. Studies are needed to
elucidate the specific mechanisms for the development of drug abuse
secondary to psychiatric disorders such as bipolar illness, depression,
anxiety disorders, and learning disabilities.

The committee recommends multidisciplinary research to investi-
gate the combined effects of biological, psychosocial, and contex-
tual factors as they relate to the development of drug use, abuse,
and dependence.  The committee further recommends that studies
be of long enough duration to enable follow-up of participants in
determining the role of risk and protective factors related to the
transition from use to abuse and dependence.  Research areas
should include the role of the following: family factors in the etiol-
ogy of drug use and abuse; psychopathology as a precursor to drug
use and abuse in adolescents and adults; risk and protective factors
related to drug use and abuse, especially during discrete develop-
mental stages; and childhood risk and protective factors that are
associated with adult drug abuse and dependence.
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Reliable results from those studies would best be accomplished by
hypothesis-based prospective longitudinal studies of both representative
samples of adolescents and child and adolescent samples at high risk for
the development of drug abuse.  Information resulting from such studies
would be useful to the design of prevention and treatment programs.
Efforts should be made to incorporate biological measurements in epide-
miological studies of drug use, abuse, and dependence in representative
population samples, both to establish the validity of the drug use reports
and to identify biological risk markers for dependence.
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139

6

Prevention

Drug abuse prevention research parallels recent trends in mental and
physical health promotion and the emerging new discipline of prevention
science (Coie et al., 1993; IOM, 1994b).  This enterprise requires the inte-
gration of epidemiological, etiological, and preventive intervention re-
search. As applied to drug abuse, prevention science began in the mid- to
late 1970s with attempts to prevent cigarette smoking among adolescents.
The early focus was on changing the individual rather than the environ-
ment, and interventions usually occurred in schools.

Public health officials categorize preventive interventions based on
when the intervention occurs: primary prevention involves intervening
before the behavior appears; secondary prevention involves intervening
after the onset of the behavior but before it becomes habitual; tertiary
prevention involves intervening after the behavior has become habitual,
with the goal of reducing or eliminating the behavior. Since 1990, a sec-
ond model has been used increasingly to supplement these public health
categories for preventive interventions:  universal (delivered to the gen-
eral population); selective (targeted at those presumed to be most “at
risk”); and indicated (targeted at those who are exhibiting some clinically
demonstrable abnormality, though perhaps not the “disease” itself) (Gor-
don, 1983; IOM, 1994b). In the past 10 to 15 years there has been substan-
tial interest in prevention programs in the United States, particularly
school-based intervention. Almost all of these programs can be character-
ized as “primary” and “universal,” where the goal is to reduce the inci-
dence and prevalence of drug use.  However, there is an ongoing debate
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regarding the wisdom of continued emphasis on (and dedication of re-
sources to) primary and universal prevention (focused on prevention of
use) at the expense of secondary and selective prevention (focused on
prevention of abuse and dependence). As the committee notes through-
out this report, more information is needed about the serious problems of
drug abuse and dependence.

Experimenting with drugs, particularly alcohol and tobacco prod-
ucts, is woven into the developmental life cycle.  Well over half of all
youth try these two drugs, which are legal commodities for adults.  How-
ever, most youth do not regularly use illegal drugs, and most of those
who have used them do not make the transition to drug abuse or depen-
dence.  Thus, it is unclear whether drug use per se is the most appropriate
target of intervention. Moreover, the effects of primary prevention are
usually too small to have a significant overall impact on drug abuse and
dependence in the society. Given limited resources and shrinking bud-
gets at the federal and state levels, it may be more important to focus on
abuse and dependence.

Those who argue for the importance of primary and universal pre-
vention efforts note that all young people are at risk for experimenting
with alcohol, tobacco, and illicit drugs. They believe it would be irrespon-
sible not to provide them with preventive interventions, since there can
be negative consequences associated with even infrequent use (e.g., alco-
hol-impaired driving). Further, the etiology of drug use is complex, and
targeting prevention to a “select” sample of youth would yield far too
many “false positives.” Such an approach could lead to inappropriate
labeling and the possibility of missing some adolescents who need pre-
ventive interventions.  Finally, a universal orientation is thought to be
more cost-effective and logistically feasible given the structure of school
systems (i.e., it is less expensive to provide everyone with the interven-
tion than to selectively recruit those most at risk).

Despite the debate about the relative value of universal and selective
interventions, they do not have to be viewed as mutually exclusive.  In
fact, it is more fruitful to view them as mutually supportive rather than
competing alternatives. For example, universal interventions can promote
antidrug norms in the larger society, and selective interventions can then
build on universal preventive messages.  Moreover, preventive interven-
tion messages designed specifically for high-risk youth can be delivered
within the context of universal prevention programs, avoiding the risk of
harmful labeling.  Both universal and targeted interventions have prom-
ise for prevention science but require more careful examination.
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ACCOMPLISHMENTS

School-Based Interventions

For almost 20 years, researchers in the United States have been sys-
tematically evaluating strategies designed to prevent or delay the onset of
drug use among youth, mostly through school-based programs. These
programs have been organized into five types:  (1) information and val-
ues clarification, (2) affective education, (3) social influence, (4) compre-
hensive, and (5) providing alternatives to drug use (see Hansen, 1992).

The scientific basis for understanding how to prevent adolescent drug
use has expanded considerably in a very short time, and valuable lessons
have been learned.  For example, some program types (information and
values clarification, affective education, and alternatives to drug use) have
virtually no effect on preventing the use of alcohol, tobacco, or illicit
drugs (see Tobler, 1992; IOM, 1994a). However, in spite of consistent
scientific evidence of minimal impact, such programs are often chosen as
prevention interventions for children in schools.  A prominent example is
D.A.R.E. (Drug Abuse Resistance Education), the most widely dissemi-
nated school-based drug abuse prevention program in the United States
(Ennett et al., 1994a; Ringwalt et al., 1994). Evaluations of D.A.R.E. consis-
tently show only short-term effects on knowledge, attitudes, and drug
use, and these effects decay within a year or so (Ennett et al., 1994b).

The failure of early school-based prevention programming to pro-
duce significant long-term effects has led to creative attempts to develop
interventions focused on several known risk factors for drug use, includ-
ing deficits in social and peer resistance skills and misperceptions about
the extent of drug use among peers. These social influence programs have
been rigorously evaluated scientifically and have been closely tied to psy-
chosocial theoretical models of drug use initiation. School-based social
influence programs have shown short-term success in reducing the preva-
lence of adolescent cigarette smoking (IOM, 1994a; U.S. DHHS, 1994),
alcohol use (Dielman et al., 1992), and marijuana use (Ellickson and Bell,
1990, 1992; Hansen and Graham, 1991; Ellickson et al., 1993). However,
most program effects lessen with time, and long-term outcomes have
been disappointing (Murray et al., 1989; Ellickson et al., 1993). A number
of the reasons that program effects may subside have been identified:
insufficient dose, insufficient implementation, inappropriate expectations,
curriculum limitations, attrition of high-risk students, inappropriate as-
sumptions about age at onset, and inappropriate messages (Resnicow
and Botvin, 1993).

Two school-based prevention interventions that have demonstrated
long-term success are the Life Skills Training curriculum and the Mid-

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


142 PATHWAYS OF ADDICTION

western Prevention Project. The Life Skills Training curriculum (Botvin et
al., 1995a) is administered to seventh-grade students with booster ses-
sions in the eighth and ninth grades.  The curriculum was delivered in an
interactive format by teachers who received training by videotape or per-
sonal training and technical assistance from the developers of the curricu-
lum. Six-year follow-up results showed significant effects on use and
heavy use of cigarettes and alcohol (although not on illicit drug use).
There were minimal differences in effectiveness as a function of the type
of teacher training. Although the findings apply only to white, middle-
class students, the study is important for demonstrating long-term effec-
tiveness, highlighting the potential importance of booster sessions, dem-
onstrating the value of quality teacher training, and focusing on students
who were exposed to 60 percent or more of the sessions (a so-called high-
fidelity sample).

The Midwestern Prevention Project (Pentz et al., 1989a,b) is another
social influence prevention intervention that produced significant six-
year follow-up effects on the use of cigarettes, alcohol, marijuana, and
cocaine for both high- and low-risk students.  The primary vehicle for this
intervention was a 10-session, school-based, social skills, and peer-resis-
tance skills curriculum.  However, the school intervention was supple-
mented by a parental involvement component, media campaigns, and
training of community leaders.  This suggests that a coordinated and
comprehensive community-wide intervention may be more effective in
producing long-term effects than a school-based program alone.

In summary, school-based, universal, primary prevention programs
have been the dominant approach to preventing adolescent drug use in
the past two decades. Research efforts have shown significant progress in
developing, implementing, and evaluating the effects of school-based in-
terventions. Most notably, recent social influence programs have empiri-
cally demonstrated short-term effectiveness; fairly consistent research re-
sults demonstrate that one can achieve 20 percent or greater net reductions
in rates of initiation of drug use from school programs that focus on
counteracting social influences to drug use; these include standardized
teacher or staff training, multiple class sessions, booster sessions, student
peer leaders, and active social learning methods (Pentz, 1994). However,
there have been only a few studies showing long-term success of school-
based and curriculum-driven prevention interventions.

Research on school-based prevention interventions has contributed
important knowledge to the broader field of prevention science. For ex-
ample, recent social influence programs have strengthened the integral
relationship between etiology and prevention (Bandura, 1977a,b, 1985;
Hawkins and Weis, 1985; Brook et al., 1992; Brunswick et al., 1992; Glantz
and Pickens, 1992; Hawkins et al., 1992a; Cloninger et al., 1993, 1995; Flay
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and Petraitis 1994a,b).  Social influence programs have recognized the
importance of constructing theory-based interventions designed to coun-
teract known risk factors for drug use initiation and of identifying the
mediating mechanisms through which interventions have their effects
(MacKinnon et al., 1991). In this way, preventive interventions enhance
basic etiological research, with school-based interventions providing im-
portant experimental tests of theories of adolescent drug use and problem
behavior (Coie et al., 1993).

Prevention intervention research (led by recent school-based pro-
grams) has also stimulated important advances in methodology, includ-
ing quantitative methods for evaluating program effectiveness.  The drug
abuse research field in general has been a productive seedbed for innova-
tions in statistical techniques, such as structural equation modeling
(Bentler, 1991), latent transition analysis (Collins et al., 1994), mechanisms
for dealing with missing data (Graham et al., 1994), managing problems
of attrition (Hansen et al., 1985, 1990; Biglan et al., 1991), hazard survival
analysis (Yamaguchi, 1991), and measuring mediating mechanisms un-
derlying intervention effects (MacKinnon et al., 1991). School-based pre-
vention research is now benefiting from advances in the analysis of multi-
level data, allowing for the study of children nested within classrooms
and schools (Laird and Ware, 1982; Bryk and Raudenbusch, 1992; Gib-
bons and Hedeker, 1994; Hedeker et al., 1994).  Important work has also
been done in evaluating the validity of self-reported drug use as an out-
come measure, including bioassays to detect smoking or alcohol con-
sumption (Harrell, 1988; Rouse et al., 1988) and emergent technologies
such as analysis of protein in hair samples.

Family-Based Interventions

Research on risk and protective factors associated with adolescent
drug use and abuse provides several rationales for family-based preven-
tion interventions.  First, research suggests that parenting characterized
by high levels of support, consistent rule enforcement, and monitoring of
child behavior is associated with lower rates of drug use (Steinberg 1991;
Hawkins et al., 1992a). Thus, interventions to improve parenting practices
may lower the risk for adolescent drug use. Second, research suggests
that parental drug abuse is a risk factor for drug abuse by offspring
(Merikangas et al., 1992), and that disrupted parenting in these families
may contribute to the risk (Mayes, 1995). If so, parenting interventions
could help to reduce the risk for drug abuse among children of drug-
abusing parents. Third, research also shows that impaired parental moni-
toring, poor contingency management, and coercive discipline are associ-
ated with childhood aggression and conduct problems (Reid, 1993).
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Because childhood conduct problems (delinquency, aggression, conduct
disorder, or oppositional defiant disorder) are important risk factors for
drug abuse, they may share common etiological pathways (see Oetting
and Beauvais, 1987; Patterson et al., 1989; Gottfredson et al., 1991; Abikoff
and Klein, 1992; Moffitt, 1993; Huizinga et al., 1994). Family-based inter-
ventions designed to prevent conduct disorder may therefore have im-
portant effects on drug abuse and dependence.

Parent education and family support interventions have successfully
reduced parental stress, enhanced parental confidence, and reduced child
abuse and neglect (Olds et al., 1986; Wolfson et al., 1992). Children whose
parents have received these types of interventions exhibit fewer school
attendance and academic problems (Seitz et al., 1991).  However, family
support interventions alone may be insufficient to produce lasting effects
on antisocial behavior or drug use.  A review of early intervention pro-
grams for delinquency prevention suggested that interventions for urban,
low-income families that combined high-quality preschool environments
with family support interventions, and were delivered for multiple years,
had the highest rates of success (Yoshikawa, 1994).

Although parent training programs alone are insufficient to reduce
drug abuse in children, parent training interventions that directly teach
parents to monitor behavior, use appropriate contingency management,
and reduce coercive discipline have been shown to reduce antisocial be-
havior in children (Kazdin, 1987). Parenting interventions alone are not
developmentally appropriate after school entry because they do not influ-
ence important risk factors such as peer relationships and school achieve-
ment (Reid, 1993).  For elementary school children, few controlled studies
have examined the effects of interventions in school and family simulta-
neously.  One study that combined modified teaching practices in main-
stream classrooms and parent training (designed to be developmentally
appropriate as students went from the first through the fourth grades)
demonstrated significantly lower rates of alcohol initiation and delin-
quency initiation in students whose parents received training than in
control students (Hawkins et al., 1992b).

Another study is currently evaluating a combination of parent train-
ing, home visits and family support, social skills training, anger manage-
ment training, academic tutoring, and modifications in the classroom en-
vironment (Conduct Problems Prevention Research Group, 1992). This
program includes both universal components (the school curriculum) and
selective interventions (family and social skills components) for children
screened in kindergarten who showed high levels of disruptive behav-
iors.  These researchers suggest that effective intervention requires mul-
tiple years and that both entry into elementary school and the transition
to middle school are particularly important times for intervention (Con-
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duct Problems Prevention Research Group, 1992).  Outcome data are not
yet available, but other studies have found long-term reductions in ado-
lescent drug use by using a multicomponent program including a school-
based social influence intervention, family involvement, media interven-
tion, and community organization (Pentz et al., 1989a,b).

Media-Based Interventions

Media-based interventions, particularly PSAs (public service an-
nouncements), are an interesting but understudied channel for drug abuse
prevention. The appeal of using media (radio, TV, billboards, and print) is
that this can be a relatively cost-effective way to reach a large audience;
however, few studies have attempted to demonstrate the successes of
media-based drug prevention. In the only widespread attempt to use
television for antidrug programming, the Partnership for a Drug-Free
America was very successful in obtaining both donated services for pre-
paring antidrug PSAs and donated time to air for them.1   Unfortunately,
rigorous examination of the effects of PSAs on actual drug use and abuse
are not available, although they may have important effects on generating
and sustaining drug-free norms.

A small number of empirically evaluated media interventions have
been used to prevent adolescent cigarette smoking.  One evaluation found
significant main effects for both classroom training and television pro-
gramming on knowledge and prevalence estimates, and significant im-
pacts of classroom and television programming on knowledge, disap-
proval of parental smoking, and efforts at coping (Flay et al., 1995).
However, sustained effects on smoking were not observed.  An earlier
evaluation found that adolescents who received both school-based pre-
vention programs and (independently delivered) radio and TV antismok-
ing messages showed significant reductions in smoking prevalence com-
pared to those who received school-based intervention alone (Flynn et al.,
1992). The earlier study is important in showing that a media component
can significantly enhance the outcomes of a school-based campaign. Re-
searchers estimated that after a concentrated antismoking campaign, sales
of cigarettes in California were reduced by more than 1 billion packs from
the third quarter of 1990 through the fourth quarter of 1992, and that
approximately 20 percent of this reduction was attributable to the media
campaign (the other 80 percent was attributed to a 25-cent increase in the

1However, between 1989 and 1993 there was an 83 percent reduction in coverage of drug
use issues by major network television news and the dollar value of Partnership PSAs
declined by 29 percent between 1990 and 1993 (Clayton and Ann Arbor Group, 1994).
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sales tax) (Hu et al., 1995).  This shows the relative effectiveness of a
policy change intervention in conjunction with a media intervention, and
the most effective use of media may be in combination with other inter-
ventions.

Community-Based Interventions

Since the 1970s, preventive interventions have expanded their focus
from the individual to the broader community. In part, this interest in
community-wide interventions stems from the realization that it is diffi-
cult if not impossible to effect changes in individuals when there are
countervailing forces in the larger social environment. For example,
school-based interventions alone will be ineffective if they are delivered
in a community in which drug use is widespread and normative (e.g.,
drugs are widely available, and no sanctions are applied against drug
use). Typically, community interventions relating to drug use have been
implemented in conjunction with political actions that focus on changing
laws and policies concerning drug use. Policy goals include strict enforce-
ment of regulations against use, reducing youth access, increasing the
costs of legal drugs (e.g., through tobacco taxes), and changing commu-
nity norms about drug use.

Although there has been substantial activity involving the delivery of
community interventions for drug abuse prevention, few programs have
been evaluated rigorously. In the field of adolescent smoking, Perry and
colleagues (1992) demonstrated that a community intervention improved
outcomes above and beyond those of a school-based intervention alone.
Moreover, the Midwest Prevention Project (Pentz et al., 1989a), which
included a community component, demonstrated long-term reductions
in drug use prevalence (although the effects of the community compo-
nent were not identified separately). Smith and Davis (1993) found that
community prevention programs can be successful in poor neighborhoods
with substantial technical assistance.  Finally, several promising commu-
nity interventions are currently under way to reduce adolescent alcohol
consumption (Wagenaar and Perry, 1994). In general, however, there have
been few empirically rigorous demonstrations of success, and the suc-
cesses that have been recorded have been described as “meager” com-
pared to the effort that has been expended (Susser, 1995).

Reasons for modest demonstrations of success can be found in the
complexity of evaluating these community programs (Pirie et al., 1994).
First, programs administered on a large scale cannot be as tightly orga-
nized as programs administered to small groups, making monitoring of
implementation both necessary and challenging.  Second, because mul-
tiple program components are occurring simultaneously, it is difficult to
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assess the effects of any one component. Third, the recipients of the pro-
grams are located throughout the community and may be poorly identi-
fied, making evaluation and data collection complex and expensive.
Fourth, most community programs do not occur in a vacuum, but rather
coexist with national and local programs, making it difficult to disen-
tangle the effects of the program under consideration from the back-
ground of similar programs.

In addition to methodological explanations for the weak effects, com-
munity interventions may also fail if the interventions are not sufficiently
intense or if they are too brief to achieve enduring behavior change. A
challenge for community trials is to sustain the efforts, transferring own-
ership to ongoing community groups after the research team has ended
its involvement (Bracht et al., 1994). Ironically, the effects obtained by
community interventions may also appear meager because they are
eclipsed by the very same social movements that originally provided the
impetus for the intervention (Susser, 1995). For example, the current na-
tional movement toward health consciousness may result in declines in
drug use and abuse that render it difficult to produce or detect further
change through controlled interventions.

At this time, the conclusion that is most appropriate is that commu-
nity approaches to drug abuse prevention are intuitively appealing, but
evidence of effectiveness is relatively weak.  This is true because the
amount and quality of existing research is limited, not because the evi-
dence is broad based and inconclusive. Thus, rigorous and systematic
research on community-based prevention interventions is needed.

GAPS AND NEEDS

School-Based Interventions

Despite important advances in prevention science directly attribut-
able to school-based interventions, many research needs and opportuni-
ties remain. Specifically, there is a need both for a better understanding of
the role of booster sessions to sustain early gains and methods for im-
proving the long-term maintenance of program effects.  The committee
has also identified six areas for future research on school-based interven-
tions:

1. Tailoring interventions to high-risk subgroups within universal school-
based interventions:  To date, school-based prevention interventions have
been “universal” (directed at the general adolescent population). It is
important to learn how segmented groups of students (particularly those
at high risk for drug use and abuse) are affected by particular interven-
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tions.  Subgroups of special interest include those with preexisting con-
duct problems, chronic absentees or truants, and those with poor aca-
demic achievement.

Etiologic research has documented the importance of these individual
differences in predicting drug use and abuse (Chapter 5).

2. The effectiveness of culturally tailored interventions:  In addition to
subgroups that vary on known risk factors for drug use, little is known
about tailoring preventive interventions to particular ethnic subgroups.
One study found that a culturally tailored intervention produced im-
proved outcomes over a generic skills program at two-year follow-up
(Botvin et al., 1995b). However, there is a dearth of basic information to
provide a rationale for culturally tailored interventions, and little is known
about their efficacy.

3. Evaluating multichannel interventions:  Efforts must be made to in-
corporate the effects of preventive interventions from other channels into
analyses of school-based programs.  Recent research suggests that pre-
vention effectiveness is improved by combining school-based programs
with family, peer, community, and media interventions (Pentz et al.,
1989a,b,c; Botvin, 1990; Hansen et al., 1990; Johnson et al., 1990; Tobler,
1992).  Additional research is needed on the outcome effects of the mul-
tiple components of comprehensive interventions.

4. Preventing the transition from drug use to abuse and dependence:  Most
school-based programs focus on the prevention of drug use, but research
is also needed on effective ways to prevent transitions from drug use to
abuse and dependence.  This research should identify modifiable risk and
protective factors associated with the transition to drug abuse, so that
intervention programs can be designed to influence these factors. At the
present time, some risk factors have been identified, but many are not
easily modifiable through school-based intervention (e.g., parental drug
abuse and antisocial behavior, family history of psychopathology and
disruption, childhood conduct problems, aggression, difficulties in regu-
lating emotional arousal, sensation seeking, impulsivity, poor school
achievement, and difficulties in coping [Glantz and Pickens, 1992]).  The
extent to which school-based programs can modify these risk factors and
influence high-risk youth is an important area for future research. Addi-
tionally, school-based programs are targeted primarily at elementary and
middle school children, who may or may not be at the stage of onset of
drug use, whereas there are fewer prevention interventions targeted at
adolescents and young adults, who are in the peak stages of drug use and
abuse.

5. Diffusion as a focus of research:  For the few interventions that have
demonstrated enduring success, research on the process of dissemination
is warranted.  Although some research does exist on the fidelity of pro-
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grams that are transferred from controlled research protocols to the com-
munity, the evidence is insufficient to justify conclusions at this time.
Further, the actual impact of programs that have been transported from
researcher to practitioner has not been systematically studied (Botvin,
1990; Butterfoss et al., 1993; Jackson et al., 1994; Leupker, 1994; Pirie et al.,
1994).  Therefore, research on the diffusion process by which programs
are marketed, received, adopted, and transferred from researchers to prac-
titioners, and on the effectiveness of such “transferred” programs, is an-
other area for further study.

6. Cost–benefit considerations in preventive intervention:  Continued re-
search is needed on the public health impact and cost-effectiveness of
school-based prevention programs. Pentz (1994) estimated that for every
$1 spent on the Midwestern Prevention Project, $8 in treatment costs was
saved for teenagers and $67 in treatment costs for adults. Botvin and
colleagues (1995a) estimated the number of potential lives that would be
saved from net reductions in cigarette smoking among those who re-
ceived the Life Skills Training program. These early attempts at cost–
benefit and cost-effectiveness analysis would be enhanced by substan-
tially more conceptual clarity and measurement rigor. An assessment of
the benefits and cost-effectiveness of school-based prevention interven-
tions should be considered an integral part of program evaluations.

Family-Based Interventions

In general, family-based interventions show promise as prevention
strategies because they impact known risk and protective factors associ-
ated with adolescent drug use and abuse and because they impact impor-
tant mediating variables (such as childhood conduct problems) that are
known risk factors for later drug abuse and dependence. At the present
time, however, there have been too few studies specifically focused on
drug use and abuse as outcomes to draw definitive conclusions.  More-
over, studies that have evaluated the prevention and treatment of antiso-
cial behavior and delinquency suggest that family interventions alone are
inadequate; social skills training, academic tutoring, high-quality school
environments, and family support services may be required for signifi-
cant and sustained outcomes.

These multicomponent programs, although theoretically promising
in influencing known risk factors for drug abuse, have important limita-
tions.  First, outcome studies have not focused on drug use and abuse, so
the efficacy of these programs in preventing drug abuse is unknown.
Second, they face challenges to implementation, including the need to
actively recruit and retain high-risk families (Conduct Problems Preven-
tion Research Group, 1992). Third, selective interventions focused on high-
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risk children must include screening methods that minimize false posi-
tives and false negatives and also minimize the risk of negative labeling
effects. For example, recent data on early elementary school children show
high false-positive rates (up to 30 percent) in screening for risk of conduct
problems (Lochman and the Conduct Problems Prevention Research
Group, 1995).  Fourth, recent data raise the possibility of iatrogenic effects
produced by selective interventions that concentrate groups of antisocial
adolescents in peer group interventions; such a strategy may inadvert-
ently increase adolescent problem behavior (Dishion and Andrews, 1995).

Thus, despite substantial progress in the development, implementa-
tion, and evaluation of family-based prevention interventions, there are
continuing needs and opportunities for research in the following areas:

• Family interventions for high-risk groups: Research is needed on
effective family interventions for groups at high risk for drug abuse, in-
cluding children with conduct problems and children of drug-abusing
parents. These are not necessarily independent subgroups; children of
drug-abusing parents may be at risk for drug abuse partially because of
their conduct problems. Because many of these programs target early
elementary school children, longitudinal follow-up is necessary to assess
relevant drug use outcomes, although short-term impacts on risk media-
tors (e.g., problem conduct) might be seen even in the elementary school
years. Additionally, greater integration of preventive interventions fo-
cused on drug use or abuse, conduct disorders, and delinquency is needed
(IOM, 1994b).

Current methods for defining and assessing high-risk groups pro-
duce high rates of false positives. It is necessary, therefore, to develop
reliable and valid screening and assessment instruments, as well as meth-
ods of intervention delivery, designed to minimize the likelihood of nega-
tive labeling effects for selective interventions. This might be accom-
plished by incorporating interventions within existing treatment
programs for drug-abusing parents, within existing prevention and treat-
ment services for children with conduct problems, or within existing treat-
ment and prevention programs in the juvenile justice system. In these
ways, children would not be further labeled.

• Developmentally appropriate interventions:  At early ages, high-qual-
ity preschool environments and social skills training may be important
additions to family-based interventions.  At later (adolescent) ages, inter-
ventions may also benefit from focusing on communication skills and
family management of external stress (Tolan et al., 1995). However, con-
centrating antisocial adolescents in peer group interventions may have
negative effects (Dishion and Andrews, 1995).
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Media-Based Interventions

Media interventions are appealing because of their potential to reach
a large audience in a cost-effective manner, but few studies have evalu-
ated the utility of media campaigns in preventing drug abuse.  Moreover,
the challenges of implementing a media intervention include achieving
sufficient intensity so that individuals are actually exposed to the mes-
sage; targeting high-risk subgroups; tailoring messages to the needs and
values of those groups; creating messages that are compelling enough to
engage the viewer and be remembered; and preventing unintended nega-
tive consequences (e.g., inadvertently creating the impression that drug
use is widespread and normative; U.S. DHHS, 1994). For legal drugs,
media messages must also be powerful enough to counter intensive ad-
vertising campaigns. Finally, a media campaign alone is unlikely to be
sufficient for prevention and should be combined with school-based or
community policy interventions for maximum benefit (Pentz et al.,
1989a,b; Flynn et al., 1992). Because there has been little research on the
effectiveness of media interventions in the prevention of drug abuse, this
area may warrant future research.

Community-Based Interventions

Research on the efficacy of policy-oriented community interventions
must overcome several major challenges.  A guiding principle of preven-
tion research is that the intervention must effectively manipulate the me-
diating variables in order to produce change in a desired direction.  Un-
fortunately, mediating variables at the community level are not yet well
understood.  There is a need for theory-based community interventions in
which the theory of change addresses community-level mediating mecha-
nisms in interaction with individual-level risk factors (Holder, 1994).
Another challenge for community-based research is to develop effective
methods for achieving the desired policy changes (above and beyond the
question of whether policy changes actually produce the desired reduc-
tions in drug use, abuse, and dependence). Most community interven-
tions involve coalition development, community organization, and a mo-
bilization of community leaders. However, to date the literature on
building and maintaining such coalitions can be characterized as “wis-
dom literature,” because it is largely anecdotal and tends to be based on
experiences and impressions (Butterfoss et al., 1993).
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RESEARCH OPPORTUNITIES

From both a practical and a research perspective, prevention inter-
ventions are a core feature of the nation’s attempts to reduce the demand
for alcohol, tobacco, and illicit drugs among people of all ages and in all
settings.  As a result of prevention intervention research, however, many
intuitively appealing strategies for reducing the demand for alcohol, to-
bacco, or illicit drugs, particularly among young people, have been found
inadequate or even irrelevant.  A “magic bullet” is no more likely to be
found in prevention than in treatment or drug control.  Instead, all modes
of intervention must be pursued concurrently in order to maximize their
contributions to the overall effort.  For this reason, adequate evaluation
research should be regarded as an essential feature of any preventive
intervention.  The committee has identified future research needs within
each major area of prevention research, but many of its suggestions and
recommendations for future research directions converge on several pri-
orities for the field as a whole, including the following areas:

• Prevention intervention research should focus more attention on the tran-
sition from use to abuse and dependence.  To date, most prevention research
has focused on preventing initiation of drug use.  Without neglecting
initiation, more research is needed on determinants of the transition from
drug use to abuse and dependence and on the ways that preventive inter-
ventions can influence that transition. This need includes further research
on measuring risk for drug abuse and dependence and whether risk mea-
surement is appropriately sensitive and specific to support selective inter-
ventions. Within universal prevention programs, there is a need to study
program impact on subgroups of subjects at high risk for drug abuse and
dependence.

• Prevention research should be diversified to target populations other than
young adolescents.  Until now, drug abuse prevention research has focused
on the transition to adolescence because this is the time of drug use initia-
tion. However, prevention research has been relatively neglected at other
key points in the life span. Prevention research is needed in the preschool
and elementary school years, targeted on preexisting risk factors for drug
abuse—particularly the development of conduct problems. Prevention
research is also needed during the transition to young adulthood, when
drug abuse and dependence disorders are at peak levels. Possible settings
for these interventions include colleges, work sites, the military, and set-
tings where school dropouts (high school and college) congregate (Pentz,
1994). Finally, little is known about preventing drug abuse problems in
later adulthood (Burton et al., in press).

• Prevention research should be diversified to reach minority populations.
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Until recently, most prevention research and evaluations of preventive
interventions have been limited to white, middle-class populations. Little
is known about the effectiveness of prevention interventions on popula-
tions segmented on race, ethnicity, and socioeconomic status.  Etiological
and prevention research should be expanded to reach diverse popula-
tions. An important question that requires attention concerns the degree
to which preventive intervention programs need to be “culturally spe-
cific” in order to be maximally effective.

• Prevention research should focus on the design and evaluation of multi-
component interventions, especially at the community level.  As noted above,
multicomponent interventions show promise for preventing drug use as
well as the conduct problems that increase the risk for drug abuse, but
more research is needed on the interactions among these components,
especially in community-level interventions.  Particular attention should
be paid to the ways in which various modes of legal intervention can be
integrated with traditional modes of prevention.  Very little research has
been conducted on the relative and synergistic effects of simultaneous
supply reduction and demand reduction strategies (Pentz, 1994; Clayton,
1995).  As noted in Chapter 10, integrated interventions in drug law en-
forcement and other community-level channels represent an intriguing
opportunity for innovative research.

Additionally, greater attention should be paid to the development
and application of models for assessing the benefits and cost-effectiveness
of various prevention intervention approaches to drug use, abuse, and
dependence.  To do so requires an understanding of how to define and
measure the units of prevention delivered and received and how to at-
tribute to those exposure units specific outcomes that can also be mea-
sured and assigned a value (Plotnick, 1994).

Finally, federal funding agencies should facilitate interagency col-
laboration and coordination of prevention research.  As is evident from
the literature on etiology and prevention intervention, drug use preven-
tion is integrally tied to prevention of problems and conditions lying
within the province of multiple federal agencies including the National
Institute on Drug Abuse (prevention research on drug abuse); the Na-
tional Institute of Mental Health (prevention research on disorders that
precede or are co-occurring with drug abuse); the National Institute on
Alcohol Abuse and Alcoholism (prevention research on alcohol abuse
and dependence); both the National Cancer Institute and the National
Heart, Lung, and Blood Institute (prevention research on nicotine depen-
dence); and the National Institute of Justice (research on the relationship
of drug abuse to criminality).  For the field of drug prevention science,
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procedures and structures should be developed to facilitate interagency
collaboration and coordination of prevention research (Chapter 1).

The committee recommends rigorous evaluation of universal ver-
sus targeted prevention intervention programs with regard to effec-
tiveness and cost-effectiveness, with particular focus on the initia-
tion of use and on the transition from use to abuse and dependence.
Emphasis should be placed on school-, family-, media-, and com-
munity-based interventions; interventions appropriate for high-risk
populations; interventions aimed at ethnic subgroups; and multi-
component interventions especially at the community level.
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7

Consequences

The ramifications of drug abuse extend far beyond the individual
drug abuser, because the health and social consequences of drug abuse—
HIV/AIDS (human immunodeficiency virus/acquired immune defi-
ciency syndrome), violence, tuberculosis, fetal effects, crime, and disrup-
tions in family, workplace, and educational environments (Box 7.1)—have
devastating impacts on society and exact a cost of billions of dollars annu-
ally.1   Drug abuse is often the result of a constellation of factors including
socioeconomic status, educational achievement, co-occurring psychiatric
disorders, access to health care, employment status, and numerous other
factors present in the lives of drug-abusing individuals (see Chapter 5).
Regardless of the factors at work, it is the ultimate goal of the nation’s
investment in drug abuse research to take more effective measures to
prevent drug abuse and to reduce its associated costs and consequences.

A comprehensive assessment of knowledge and research opportuni-
ties on the multiple consequences of drug abuse would have far exceeded
the committee’s allowable time frame and expertise. Consequently, it
chose to focus on three areas that involve pronounced social conse-
quences, where the need for strategic interventions are greatest: (1) the
transmission and course of HIV infection; (2) fetal and child develop-
ment; and (3) violent behavior.

1It should be noted that negative consequences can derive from patterns of problematic
use that do not meet the criteria for abuse and dependence as well as from abuse or depen-
dence.
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BOX 7.1
Consequences of Drug Abuse

HIV/AIDS
It now appears that injection drug use is the leading risk factor for new human
immunodeficiency virus (HIV) infections in the U.S. (Holmberg, 1996). Drug
and alcohol abuse heightens the risk for unsafe sexual behavior and is a factor
in perinatal transmission of HIV.

TB
Tuberculosis (TB) rates have increased significantly among drug-using popula-
tions, especially drug-resistant TB in HIV-infected drug users.

Other diseases and illnesses
Injection drug users (IDUs) are more likely to develop serious infections and
illnesses (e.g., viral hepatitis, endocarditis, pneumonia, other bacterial infec-
tions) than the non-IDU population due to the harmful effects of drug injection
and their infrequent use of primary medical care services. Additionally, some
forms of psychiatric disorders may result in part from drug abuse (e.g., alcohol-
related depression, PCP-precipitated psychosis).

Fetal and child development
Drug abuse can impact the health of the developing fetus and child. Conse-
quences include retardation of fetal growth, fetal alcohol syndrome, neonatal
withdrawal syndrome, and neonatal neurobehavioral affects.

Violence and crime
Violence and crime are linked to illicit drug abuse through the often violent
nature of drug sales and distribution. Additionally, some drug addicts resort to
theft to support their drug habits. Pharmacological effects of drug abuse asso-
ciated with violent actions may occur de novo or with predating co-occurring
psychiatric disorders.

Public safety
Drug abuse plays a role in numerous transportation or other accidents. For
example, the National Highway Traffic Safety Administration estimates that
40.8 percent of traffic fatalities were alcohol related (NHTSA, 1995).

Loss of human capital
Drug abuse can have devastating impacts on an individual’s potential (e.g.,
school delinquency, dropping out of school, involvement in illicit drug selling),
thus reducing future educational and job opportunities.

Workplace
Employee drug use, particularly heavy use or abuse, has been found to be
associated with increased absenteeism, accidents, job turnover, counterpro-
ductive behavior, and job dissatisfaction (NRC, 1994). However, drug abuse
does not occur in isolation, and other related life-style behaviors are strongly
correlated with employment difficulties.
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 HIV/AIDS

Today more than 17 million people worldwide, including an esti-
mated 1 million Americans, are infected with the human immunodefi-
ciency virus (HIV) which causes AIDS.  In the United States, according to
the Centers for Disease Control and Prevention (CDC), AIDS is now the
leading cause of death among 25- to 44-year-olds (Swan, 1995).

It now appears that injection drug use is the leading risk factor for
new HIV infection in the United States (Holmberg, 1996). More than one-
third of AIDS cases reported through December 1995 were related to
injection of illicit drugs through three mechanisms: the sharing of con-
taminated injection equipment, heterosexual contact with an injection
drug user (IDU), or through maternal injection of illicit drugs (Table 7.1)
(CDC, 1995a). In women, the percentages of AIDS cases involving injec-
tion of illicit drugs are alarmingly high. Of the 71,818 female AIDS cases
reported to CDC through December 1995, almost half (33,452 cases) were
related to injection of illicit drugs and another 18 percent (13,046 cases) to
sex with infected IDU partners (CDC, 1995a).

HIV can be transmitted through direct needle sharing when contami-
nated blood remains in the syringe and may be released into the next user
or through certain injection drug practices during which blood is drawn
into the syringe and mixed with the drug. Transmission of the virus can
also occur indirectly by the sharing of drug injection equipment such as
cotton balls or rinse water (NRC, 1995), and increased frequency of injec-
tion and the use of shared equipment increase the risk for seropositivity.
HIV risk is also associated with the locations in which drug use occurs.

Family
Drug abuse leads to reallocation of economic support away from the family;
lack of participation in family activities, including caregiving; lack of emotional
commitment and support for parents and children; and the inability to provide a
reliable and adequate role model for other family members, especially children.
This impact on the family affects children’s development, learning, and social
relations whether or not actual child abuse and neglect occur.

Education
Drug-abusing students may develop cognitive and behavioral difficulties; dis-
rupt classes; have increased psychosocial problems; or be delinquent in at-
tending school or drop out of school (Kandel and Davies, 1996). Additionally,
violence increases as buying and selling of drugs occurs at the school site.

BOX 7.1
Consequences of Drug Abuse (continued)
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Injection drug use frequently occurs in “shooting galleries” where users
can rent a syringe and needle that is supplied from a common container.
The injection equipment may or may not be rinsed, and if rinsed, may be
rinsed with infected water.2

All drug users, injecting and noninjecting, place themselves at great
risk for HIV transmission when engaging in unsafe sexual behavior while
under the influence of drugs, such as alcohol and cocaine, or exchanging
sex for money or drugs (Edlin et al., 1994; O’Connor et al., 1994). One
study found that as many as 80 percent of male IDUs were in a primary

TABLE 7.1  AIDS Cases Related to Injection of Illicit Drugs (percentage
of total cases)

Cumulative Total
Cases Reported Reported Through

Exposure Category in 1995 December 1995

Injection drug use
Men 14,057 (19) 95,244 (18.5)
Women 5,204 (7) 33,452  (6.5)

Heterosexual contact with
an injection drug user

Men 928  (1.2) 5,664 (1.1)
Women 1,921 (2.6) 13,046  (2.5)

Men who have sex with
men and inject drugs 3,425 (4.6) 33,195 (6.5)

Pediatric cases (<13 years old)
Mother who is an
injection drug user 211  (0.3) 2,594 (0.5)

Mother who has sex
with an injection drug user 114 (0.2) 1,164 (0.2)

Total cases related to
injection drug use 25,860 (34.9) 184,359 (35.8)

Total cases reported 74,180 (100) 513,486

SOURCE: CDC (1995a).

2Studies have shown that HIV can survive in tap water for extended periods of time
(Resnick et al., 1986).

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


CONSEQUENCES 163

relationship with women who did not use drugs themselves (Des Jarlais
et al., 1984). Since the beginning of the crack cocaine epidemic, that drug
has been seen as a sexual stimulant, as well as the cause of high-risk
sexual behavior in many users. The disinhibiting effect is stronger than
that of depressants such as alcohol or heroin due to the rapid onset of the
drug’s “high” with a related rapid release of inhibitions (Fullilove and
Fullilove, 1989; Chaisson et al., 1991; Edlin et al., 1994). Sex-for-drug ex-
changes and prostitution—associated with the need to acquire crack co-
caine or the money to buy the drug—have resulted in the transmission of
HIV to the non-drug-using populations (IOM, 1994).

Maternal–infant transmission of HIV is often an indirect health conse-
quence of injection drug use. Of the 6,948 cases of AIDS in children under
13 years of age reported to CDC through December 1995, 90 percent are
attributable to perinatal HIV transmission. Most (54 percent) of the pedi-
atric AIDS cases are associated with injection of illicit drugs—37 percent
with maternal injection of drugs and 17 percent with maternal sexual
contact with an IDU (CDC, 1995a).  Of all infants born to HIV-infected
mothers who do not receive antiretroviral therapy (e.g., AZT), an esti-
mated 15–35 percent of those infants become infected (Hardy, 1991; CDC,
1994, 1995b).

As the AIDS epidemic continues to spread, the financial burden of the
disease on those affected, the health care system, and society in general
will continue to grow. Because data on the use of and expenditures for
medical services of persons with AIDS are scarce, the Agency for Health
Care Policy and Research (AHCPR) established the AIDS Cost and Ser-
vice Utilization Survey (ACSUS) in 1989. Estimates in 1992 forecast that
the cumulative (national) costs of treating all HIV-infected individuals
would surpass $15.2 billion in 1995 (see Table 7.2). That figure, which
represents a 48 percent increase from the cost of $10.3 billion in 1992,
reflects an increase in the average amount of services used by those in-
fected with HIV as well as the availability of better data on the utilization
of medical services (Hellinger, 1992; Oncology, 1993).

TABLE 7.2  Estimated Costs of AIDS

Costs     1991 1992 1995

Cost of treating all
HIV-infected persons
in the United States     $2.3 billion $10.3 billion $15.2 billion

SOURCES:  Adapted from Scitovsky and Rice (1987), Hellinger (1992), Oncology
(1993).
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Research Opportunities

The United States funds 85 percent of the world’s public sector invest-
ment in AIDS research, primarily through the National Institutes of Health
(NIH) whose AIDS and AIDS-related research portfolio is currently a $1.4
billion effort (OAR, 1996). Research is aimed at all phases of the etiology,
prevention, and treatment of the disease. The research accomplishments
to date are numerous.  This section highlights future research directions
related to IDUs and AIDS research. Chapter 8 discusses further research
opportunities in the treatment of HIV-infected drug abusers.

HIV Epidemiology

Measuring HIV prevalence (the number of infections at a point in
time) and incidence (the number of new infections over time) is crucial to
monitoring the course of the epidemic. Statistics on the incidence and
prevalence of HIV infection provide a more complete assessment of the
magnitude of the epidemic than end-stage statistics of AIDS cases. Efforts
to determine HIV prevalence in the drug-abusing population have been
based on a range of seroprevalence studies primarily of IDUs. The num-
ber of IDUs in the United States has been estimated to range from 1.1
million to 1.8 million (NRC, 1989; OTA, 1990).  Estimates of HIV sero-
prevalence in the IDU population range from 0 to 50 percent depending
largely on geographic location. In New York City, HIV seroprevalence
was found to be slightly more than 50 percent in a study of injection drug
users (Des Jarlais et al., 1994). The Centers for Disease Control and Pre-
vention’s HIV/AIDS Surveillance Report provides data on new HIV cases
in IDUs. However, these data are not representative of all persons with
HIV infection because some states also offer anonymous HIV testing, and
the collection of demographic and risk information varies greatly among
states (CDC, 1995a).

Because of the difficulties in locating and gaining access to the popu-
lations initiating or relapsing into injecting drugs, most of the epidemio-
logical studies to date have focused on long-term, chronic IDUs (IOM,
1994). As a result, little is known about younger, new IDUs who may
actually be at increased risk for HIV transmission due to engaging in
higher levels of risk behaviors, including needle sharing and use of shoot-
ing galleries (Battjes et al., 1992). Additionally, little is known about the
extent of HIV transmission that is due to sex-for-drug activities or drug-
related prostitution.

Studies are needed to determine the prevalence of HIV infection
among vulnerable populations of drug users. Information from such stud-
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ies may help establish a basis for possible intervention programs directed
at preventing further HIV transmission. More extensive epidemiological
data regarding HIV incidence in the drug-using population are needed in
order for AIDS treatment programs to accurately and adequately meet
the needs of those infected.

Prevention and Risk Reduction Strategies

AIDS prevention intervention research is focused mainly on identify-
ing and modifying behaviors known to be associated with HIV transmis-
sion; it targets individuals at high risk because of drug use and sexual
contact. Education on hygienic injection practices and HIV transmission
routes, condom distribution programs, and enrollment in drug abuse
treatment are currently the major risk reduction interventions aimed at
drug users in the United States. Additionally, there are other programs to
prevent HIV infection that have incorporated social interventions to effect
change in risky behaviors (Friedman et al., 1992).

Drug abuse treatment has demonstrated varying degrees of success
in the reduction of risk factors for HIV among populations of IDUs, pri-
marily through prevention education (Watkins et al., 1992). Studies have
shown that drug abuse treatment is associated with reductions in HIV
risk behaviors, including reductions in drug use, in risky injection prac-
tices, and in the number of sex partners (Ball et al., 1988; Watkins et al.,
1992; Longshore et al., 1994; Serpelloni et al., 1994). In general, it has
proven to be more difficult to change sexual risk behaviors than to change
drug injection behaviors (Des Jarlais, 1992; Battjes et al., 1995).

Recent evidence has shown a decrease in the use of contaminated
drug paraphernalia when needle exchange is available (Des Jarlais et al.,
1994). For example, the use of contaminated needles declined from 51
percent of injections in 1984 to 7 percent in 1992 in a study of New York
City IDUs (Des Jarlais et al., 1994). That work confirms other studies that
found HIV risk reduction behaviors among IDUs (Vlahov et al., 1991;
Schottenfeld et al., 1993). As noted in a recent National Research Council
(NRC, 1995) report, research has also shown that needle exchange pro-
grams do not affect the level of drug use among participants and do not
appear to recruit new users to injection drugs. Additionally, needle ex-
change programs can also provide strategic and important sites for the
deployment of primary care services and referral for persons with or at
risk of HIV infection. Whereas needle exchange programs have been
adopted in some European countries and have been associated with a
reduction in the incidence of HIV infection (Hart et al., 1989; Hartgers et
al., 1989; Ljungberg et al., 1991) and no increase in illicit drug use, such
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programs have been resisted in the United States.3  Continued research is
needed on the impact of needle exchange programs and on ways to im-
prove their effectiveness along the lines recommended in the NRC report
(see also Chapter 10).

Although risk reduction strategies have primarily targeted current
injection drug users, it is important for research to focus also on prevent-
ing initiation into intravenous drug use. A study by Battjes and colleagues
(1992) found that early age of first injection is associated with higher
levels of injection and sexual risk behaviors (including needle sharing,
frequency of injection, use of shooting galleries, multiple sex partners,
and prostitution).

The committee recommends continued and expanded research ef-
forts regarding noninjecting and injecting  drug use and HIV trans-
mission.  Specifically, epidemiological studies of the prevalence
and correlates of HIV infection in vulnerable populations of drug
users and IDUs; and studies of effective risk reduction strategies
for changing sexual risk behaviors and drug injection behaviors are
needed.

IMPACTS ON FETAL, INFANT, AND CHILD DEVELOPMENT

Drug abuse can have a significant impact on the health of children
who either are exposed to nicotine, alcohol, or illicit drugs prenatally
through maternal drug abuse or grow up in a drug-abusing household.
Although it is difficult to estimate the number of children in drug-abusing
households, the National Pregnancy and Health Survey, sponsored by
the National Institute of Drug Abuse (NIDA), provides nationwide esti-
mates of the use of nicotine, alcohol, and illicit drugs by pregnant women.
The survey estimated that in 1992, 20.4 percent of the women (an esti-
mated 820,000 women) smoked cigarettes and 18.8 percent (757,000) used
alcohol during pregnancy (NIDA, 1996).  The survey also found that 5.5
percent of the women who gave birth (approximately 221,000 women out
of 4 million nationally) used one or more illicit drugs during pregnancy;
an estimated 119,000 women (2.9 percent) used marijuana, 45,000 (1.1
percent) used cocaine (34,800 of whom used crack cocaine), and 3,600
used heroin during pregnancy (NIDA, 1996).4

3However, a recent survey reported 76 needle exchange programs in 55 U.S. cities (NRC,
1995).

 4Correlations performed on survey results found that drug use varied by the number of
prenatal care visits (mothers with fewer than five prenatal care visits had the highest rates
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The economic costs of maternal drug use during pregnancy were
estimated to exceed $500 million in 1990 for cocaine-exposed infants and
$652 million annually for maternal cigarette smoking (Manning et al.,
1989a,b; Phibbs et al., 1991; Frank et al., 1993). Prenatal exposure to these
drugs may result in prematurity and low birth weight, which is one of the
primary causes of extended hospital stays for drug-exposed infants. For
example, a premature cocaine-exposed infant’s hospital stay costs an av-
erage of  $5,200 more than the cost of an unexposed infant (Phibbs et al.,
1991).   It is more difficult to estimate the cost of other health effects due to
prenatal exposure (e.g., HIV infection5 ) or the collateral effects (e.g., home-
lessness, child abuse, neglect, and malnutrition) of growing up in a drug-
abusing household.

The next section provides an overview of the known effects of nico-
tine, alcohol, heroin, marijuana, and cocaine on fetal development and on
later behavior and developmental outcomes.  It is followed by a discus-
sion of opportunities for future research on prenatal exposure and on the
effects of growing up in a drug-abusing household. Discussion is limited
to nicotine, alcohol, heroin, marijuana, and cocaine because those drugs
appear to be the most widely used during pregnancy, with the possible
exception of caffeine. Before describing the accomplishments, however,
the methodological difficulties associated with conducting research on
prenatal exposure are discussed.

Methodological Issues

Nicotine, alcohol, heroin, marijuana, and cocaine readily cross the
placenta and the blood–brain barrier, creating a potentially increased risk
of adverse biological consequences to overall fetal development and spe-
cifically to fetal brain development. In most instances, however, demon-
strating links between prenatal exposure and immediate or later outcomes
is complicated by issues such as interactions with associated conditions

of illicit drug use), income level (women with a household income level greater than $50,000
had lower rates of illicit drug or cigarette use but the highest rates of alcohol use), and
hospital size (hospitals with 3,000 or more births annually and urban metropolitan hospi-
tals had the highest rates of illicit drug use) (NIDA, 1996).

5Vertical transmission of HIV from mother to child may be a consequence of maternal
injection drug use or  maternal sexual contact with an HIV-infected person. As discussed in
the previous section on AIDS, of the 6,948 cases of AIDS in children under 13 years of age
reported to CDC through December 1995, 90 percent are attributable to perinatal HIV trans-
mission and 54 percent of those cases are associated with injection of illicit drugs (CDC,
1995a). Additionally, maternal drug abuse is a risk factor for congenital syphilis and trans-
mission of hepatitis (Weintrub et al., 1991; Frank et al., 1993; Webber et al., 1993).
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(e.g., poor nutrition, parental stress and psychiatric illness, sexually trans-
mitted diseases) that may also impact on development (Frank et al., 1993;
Finnegan, 1994).  Further, the majority of women who use heroin, mari-
juana, or crack cocaine also use varying amounts of alcohol and/or nico-
tine and may use one or more illicit drugs in combination.  Thus, rarely is
it possible to speak, for example, of a “pure” crack cocaine effect.

Additionally, longitudinal studies of the developmental outcome of
prenatal drug exposure in human infants face four methodological issues
that cut across the specific agent of abuse and exposure (reviews by
Jacobson and Jacobson, 1995; Neuspiel, 1995; Olson et al., 1995). First,
there are difficulties in ascertaining the amount, frequency, and duration
of drug abuse during pregnancy due to inaccuracies of maternal self-
report and limitations of current biological markers of exposure (Coles,
1992; Kidwell, 1992). Second, the high rate of attrition is a problem in
studies of drug-abusing populations (Mayes and Cicchetti, 1995). Third,
there are difficulties in choosing the appropriate comparison group (e.g.,
determining whether the comparison group is drug free or free only of
the primary drug of interest, choosing appropriate demographic com-
parison cohorts). Fourth, determining the appropriate time (developmen-
tally) and length of time to assess infants is another crucial issue.  Tradi-
tional models of behavioral teratology presume effects that are present at
least early in infancy but may or may not persist through childhood. Less
frequently discussed are drug-related effects that are not apparent until
later in development, when central nervous system processing of infor-
mation or social skills are required, or during periods of major central
nervous system reorganization (e.g, between age 4 and 5 years or during
puberty) (see Weiss, 1995).

Animal models provide some basis for comparison because the
amount of exposure and environmental conditions may be controlled.
Animal models have been particularly useful for studies of the effects of
prenatal exposures and for modeling drug-related effects on brain devel-
opment at the structural, cellular, and functional levels. Neurobehavioral
data from animal models should be viewed carefully, however, when
extrapolating results from animal models to the complex developmental
capacities found in higher primates and humans (e.g., language, complex
problem-solving tasks, and neuropsychological functions such as certain
domains of memory) (see Stanton and Spear, 1990).

Accomplishments

Prenatal Nicotine Exposure

Nicotine acts as a vasoconstrictor, reducing placental blood flow and
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the amount of oxygen and nutrients available to the fetus through several
mechanisms.  Additionally, smoking reduces the mother’s appetite, and
carbon monoxide from cigarette smoke crosses the placenta, increasing
fetal carboxyhemoglobin levels (Werler et al., 1985). Those mechanisms
are associated with retarding intrauterine growth in an apparent dose-
response relationship; the more cigarettes smoked, the lower is the birth
weight (Zuckerman, 1991).6   Maternal cigarette smoking is also linked to
higher rates of negative outcomes, including spontaneous abortions (Risch
et al., 1988), stillbirths and perinatal death (Cnattingius et al., 1988; Malloy
et al., 1988), and sudden infant death syndrome (SIDS) (Werler et al., 1985;
Kandall and Gaines, 1991; Fried, 1992). Additionally, other toxins in ciga-
rettes, including cadmium, lead, and thiocyanate, may also have adverse
effects on the developing fetus (Kuhnert, 1991).

Nicotine may affect fetal brain development both indirectly (through
nicotine-associated hypoxia) and directly (through specific nicotinic re-
ceptors) (Slotkin, 1992).  In animal models, it appears that there is a lower
dose threshold for adverse effects of fetal nicotine exposure on neuronal
development than on overall growth (Slotkin, 1992). The literature re-
garding later neuro-behavioral outcomes in nicotine-exposed infants and
children is not as extensive or as conclusive as those studies regarding
pregnancy and birth outcomes (Fried, 1992). One study has found that
maternal smoking during pregnancy, when postnatal smoking was con-
trolled, selectively increased the probability that female children would
smoke as adolescents and would continue to smoke (Kandel et al., 1994).
There is suggestive evidence of a relationship between maternal smoking
and later adverse developmental outcomes, including effects on attention
and auditory responsiveness (Fried and Watkinson, 1988, 1990). How-
ever, those effects, if any, have a small attributable risk.

Prenatal Alcohol Exposure

Alcohol in high doses is a potentially potent teratogen associated
with a range of consequences, including congenital anomalies and neuro-
developmental impairments (reviewed in IOM, 1995). In high doses, alco-
hol acts as a direct neuroteratogen, affecting all aspects of fetal growth
(including brain growth, structure, and function) through mechanisms

6Intrauterine growth retardation (IUGR) can be caused by a number of factors including
undernutrition and is associated postnatally with impaired neuromotor performance, in-
cluding decreased motor maturity, poor state control, and abnormal reflexes (Tronick and
Beeghly, 1992). Studies have reported long-term consequences of IUGR, including language
delay and poor academic performance, but a direct cause–effect relationship for long-term
effects is still considered inconclusive.
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that have not yet been elucidated (Schenker et al., 1990; Goodlett and
West, 1992).

Studies of gestational ethanol exposure in nonhuman primates have
explored dose–response relationships (e.g., Clarren et al., 1988, 1992). Fe-
tal alcohol syndrome (FAS) is caused by prenatal exposure to high levels
of alcohol and is characterized by intrauterine growth retardation with
concomitant poor growth in fetal weight and/or height; a pattern of spe-
cific minor physical anomalies that include a characteristic facial appear-
ance; and central nervous system deficits including microcephaly, de-
layed development, hyperactivity, attention deficits, intellectual delays,
and learning disabilities (Clarren and Smith, 1978; Smith, 1982). Even in
the absence of signs of FAS, infants born to alcoholic mothers show an
increased incidence of intellectual impairment, congenital anomalies, and
decreased birth weight (Sokol et al., 1980; Day, 1992; Aronson et al., 1985).
Some children exposed prenatally to alcohol may show delayed develop-
ment in their first two to three years (e.g., Jacobson et al., 1993; Day and
Richardson, 1994) while others do not exhibit this tendency (Greene et al.,
1990; Boyd et al., 1991).

Prenatal Opiate Exposure

Newborns who have been exposed prenatally to opiates (heroin or
methadone), taken by the mother chronically during the pregnancy, are
born passively dependent on the drug and may exhibit withdrawal symp-
toms in the first days to weeks after delivery (Desmond and Wilson,
1975).  The withdrawal symptoms are characterized by hyperirritability,
tremors, diarrhea, vomiting, and tachypnea (Finnegan, 1986). Prenatal
opioid exposure increases the risk of reduced birth weight and head cir-
cumference (e.g., Zagon and McLaughlin, 1984; Doberczak et al., 1987)
and of SIDS (e.g., Finnegan, 1979; Kandall et al., 1993). Similar findings in
animal models that control for exposure to other drugs, such as alcohol
and tobacco, and for poor maternal health support these findings on the
effect of opiates on fetal growth (Zagon and McLaughlin, 1984).

Neurobehavioral assessments in the newborn period find that opiate-
exposed infants are more easily aroused, are more irritable, and have
poor motor control (Strauss et al., 1976; Marcus and Hans, 1982; Jeremy
and Hans, 1985). Such neurobehavioral abnormalities generally diminish
over the first month of life (Jeremy and Hans, 1985) and thus are assumed
to reflect the transitory symptoms of narcotic withdrawal rather than
evidence of permanent neurological dysfunction (Hans, 1992).

Follow-up studies of opiate-exposed and non-opiate-exposed chil-
dren have continued to report few to no differences in developmental and
cognitive performance in comparison to social class–matched controls,
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although there is some indication of problems with motor coordination
(Strauss et al., 1976). There are fewer studies of the long-term effects in
school-age children of prenatal opiate exposure, and those available usu-
ally lack a nonexposed control group or are not based on a longitudinal
design (Hans, 1992).

Prenatal Marijuana Exposure

Tetrahydrocannabinol (THC), a psychoactive compound in mari-
juana, readily crosses the placenta and, in heavy users, it is also concen-
trated in breast milk (Blackard and Tennes, 1984; Levy and Koren, 1992).
Marijuana has an indirect effect on fetal oxygenation through the high
level of carbon monoxide found in marijuana smoke, which in turn re-
sults in fetal hypoxia. THC during pregnancy has adverse effects (in ani-
mals and humans) on pituitary and ovarian function, prolactin secretion,
and uterine contractility (Harclerode, 1980).  However, studies on the
relationship between marijuana use and length of gestation or birth
weight have conflicting results (Fried et al., 1983; Zuckerman et al., 1989b).

Studies on marijuana’s neurobehavioral affects are inconclusive; some
studies have reported that human neonates exposed to maternal mari-
juana use exhibit increased tremors, higher-pitched cries, and distur-
bances in sleep patterns (Fried, 1980, 1982; Fried and Makin, 1987; Scher et
al., 1988). The paucity of long-term follow-up studies makes it difficult to
conclude whether or not prenatal marijuana exposure has a direct effect
on later developmental functions such as memory, attention, or impulse
control, and/or whether such effects cannot be identified until later in
development.

Prenatal Cocaine Exposure

The effect of cocaine on fetal growth may be due to the norepineph-
rine- and serotonin-related effects of cocaine on vascular tone, which
decreases uteroplacental blood flow and contributes to uteroplacental in-
sufficiency (acute and chronic), maternal hypertension, and fetal vaso-
constriction (Moore et al., 1986; Woods et al., 1987), in turn resulting in a
relative state of fetal hypoxia. Reduced placental blood flow probably
contributes to the relation between cocaine and poor fetal growth (low
birth weight and microcephaly) (Oro and Dixon, 1987; Chouteau et al.,
1988; Zuckerman et al., 1989b; Handler et al., 1991). Other cocaine-associ-
ated perinatal effects in pregnant women include premature birth, pla-
centa previa, abruptio placentae, and neonatal cerebrovascular hemor-
rhage; however, the results to date are inconsistent (Zuckerman and
Bresnahan, 1991; Frank et al., 1993; Holzman and Paneth, 1994). Addition-
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ally, cocaine has effects on overall adult nutrition, maternal appetite, and
compliance with prenatal care, as well as associations with polydrug use
such as alcohol, tobacco, and opiate use (Frank et al., 1988; Amaro et al.,
1989).

Further, there is some evidence that cocaine may alter the neurotrans-
mitter systems, thus possibly modifying a number of critical processes in
brain development. Human infants exposed to cocaine prenatally have
exhibited increased norepinephrine and dopamine metabolite levels in
cerebrospinal fluid and blood in early infancy (Mirochnick et al., 1991;
Needlman et al., 1993). In animal models of prenatal cocaine exposure,
significant changes in monoaminergic activity are noted compared to con-
trols (Dow-Edwards et al., 1988; Dow-Edwards, 1989; Seidler and Slotkin,
1992).

 Findings on neurobehavioral effects in the newborn period are in-
consistent (Anday et al., 1989; Spear et al., 1989a,b; Magnano et al., 1992;
Alessandri et al., 1993; Mayes et al., 1993). On general measures of devel-
opmental competency, such as the Bayley Scales of Infant Development,
few differences are apparent between cocaine-exposed and nonexposed
infants (Chasnoff et al., 1992). However, such measures may not be sensi-
tive to subtle effects resulting from prenatal cocaine exposure. Prelimi-
nary evidence is beginning to accumulate about impairment of specific
functions, such as neonatal habituation, attention or arousal regulation,
reactivity to novelty, and conditioned learning. Longer-term follow-up of
cocaine-exposed children into school age is necessary in order to explore
the potential implications of prenatal exposure for later learning and de-
velopment.

Research Opportunities

Research to date has begun to elucidate many of the biological mecha-
nisms and health consequences of maternal drug abuse on the fetus and
neonate. Additionally, the impact on the child’s development of growing
up in a drug-abusing household is a growing area of research. However,
many unanswered questions still need to be addressed.

Windows of Biological Vulnerability

Critical stages exist throughout gestational development during
which the fetus is particularly vulnerable to chemical exposure; conse-
quently, the impact of maternal drug abuse on the fetus will vary depend-
ing on the stage of fetal development. The brain develops during the
entire course of pregnancy and on into infancy, making it especially vul-
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nerable to developmental toxins.7  Important data regarding dose–re-
sponse curves and the relation of developmental outcomes to the severity
of exposure in humans are essentially unavailable and, realistically, may
be most adequately addressed through animal models. Research is needed
to clarify how different drug-using patterns (amount, frequency, dura-
tion, method of drug taking) and the timing of drug exposure affect fetal
development in order to refine models of teratogenesis for specific drugs
of abuse.

Effects of Multiple Drug Use

As already noted, most illicit drug abusers also abuse nicotine and
alcohol and frequently abuse more than one illicit drug. These drugs
interact in the body, potentially causing additive, synergistic, or antago-
nistic effects. For example, studies have shown that the presence of co-
caine and ethanol in the liver produces cocaethylene, a compound that is
more cardiotoxic than cocaine and has a longer half-life (Hearn et al.,
1991a,b). Additionally, the effects of opiate–cocaine interactions have not
been studied beyond the newborn period. Studies of the consequences of
maternal polydrug use on the developing fetus are needed to clarify areas
and extent of drug interactions.

Self-Reports and Biological Markers of Exposure

Objective quantification of dose exposure is problematic, particularly
for drug exposure during the first trimester when pregnancy may not be
recognized. Maternal self-reports of drug use can be inaccurate in the
report both of actual use and of amount and frequency. One study found
that 12 percent of marijuana use and 35 percent of cocaine use during
pregnancy were not reported (Zuckerman et al., 1989c). One contributing
factor to underreporting is fear of the legal consequences of disclosure
(see Chapter 10). Continued efforts are required to develop drug abuse
interviews that are appropriate for pregnant women.

Development of biological markers of exposure will assist in verifica-
tion of self-reports of drug use. Advances in drug testing, of both fetal
hair and meconium, can improve the detection of the presence or absence
of drug exposure and may provide an approximation of cumulative dose

7Areas of the brain develop at different rates. For example, dopamine receptors are more
prevalent in certain areas of the brain early in development. Exposure to dopamine-related
compounds, such as cocaine, may have a selective impact on these parts of the brain when
exposure to the drug occurs early in pregnancy, while other parts of the brain that have not
yet developed dopamine receptors may not be affected.
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(see Ostrea, 1995).  There is currently no biological marker for quantifying
a peak dose (a binge equivalent), however, that may be physiologically
critical. Biological markers are needed to develop dose–response analyses
to determine if there is a linear correlation between amount of exposure
and severity of effect or if a threshold level exists.

Effects of Paternal Drug Use

Drug use and abuse are higher in men than in women, but there has
been little research on the biological consequences to the fetus of paternal
drug use or on the developmental effects of drug-abusing fathers as
caregivers or as partners of drug-abusing mothers. Cocaine binds to hu-
man sperm in vitro, and studies have shown that extended use of cocaine
increases the risk of lower sperm motility, lower sperm concentration,
and higher proportion of morphologically abnormal sperm (Bracken et
al., 1990; Yazigi et al., 1991). Thus, research is needed on the biological
consequences, developmental outcomes, and psychological effects associ-
ated with parenting by a drug-abusing father.

Longitudinal Studies

Ongoing longitudinal research across geographic and sociodemo-
graphic ranges should be promoted to identify the health and develop-
mental problems and delays caused by prenatal drug exposure or a drug-
abusing environment.  As suggested earlier, the possibility of drug-related
effects appearing either later in development or under stressful condi-
tions later in life requires carefully maintained longitudinal cohorts. Stud-
ies to date have focused primarily on drug-abusing mothers in poor ur-
ban areas; the focus must be expanded to cover a wider geographic and
socioeconomic range. Longitudinal studies also provide some modeling
of the contribution of environmental disruption to the developmental
course of apparent drug effects.

Studies of responsive caregiving in a stimulating social environment
have shown the plasticity of neurobehavioral development and the po-
tential that premature neonates have to catch up developmentally with
full-term children (Beckwith and Parmalee, 1986; Kronstadt, 1991). Re-
search is needed to study whether this plasticity is applicable to drug-
exposed infants because it will have important implications for preven-
tive interventions and treatment efforts.

A major issue in neurotoxicology in general, as well as drug abuse
research in particular, is how to measure noncognitive neurobehavioral
outcomes (e.g., attention, affect regulation, social cognition) across the life
span. Studies begun in the 1980s, during the height of crack cocaine use,
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are just beginning to yield longitudinal data. This type of long-term re-
search is critical for providing public and private programs with neces-
sary data on the needs for treatment and prevention services.

Effects of Parental Drug Abuse

When an infant is born, parental abuse of illicit drugs or alcohol may
continue, often resulting in a chaotic life-style and an environment with
increased incidence of child neglect, child abuse, and a lack of social
interaction or responsive caregiving (Mayes, 1995). Children without pre-
natal exposure may also suffer collateral health effects due to growing up
in a drug-abusing household.8  There is strong correlation between paren-
tal drug abuse and child abuse and neglect (Kelleher et al., 1994; Dore et
al., 1995). Additionally, children may be exposed to drugs and nicotine by
accidental ingestion, breast-feeding, or passive inhalation. Children’s ex-
posure to environmental tobacco smoke increases the risk of respiratory
infections (e.g., bronchitis, pneumonia), increases the severity of asthma
symptoms, and is a risk factor for new cases of asthma in children (U.S.
DHHS, 1993). As with research on prenatal exposure, many variables can
be identified that affect the child’s development (e.g., poor nutrition, lead
exposure), making it difficult to isolate the effects due to drug abuse.

Numerous correlative findings suggest that drug abuse impairs par-
enting capacities (Mayes, 1995).  These include the association of parental
drug abuse with (1) other psychiatric disorders, including depression and
antisocial personality; (2) multigenerational transmission of both drug
abuse patterns and psychiatric disorders; (3) a high incidence of violence,
both between adults and toward children; (4) an increased risk of aban-
donment and neglect; and (5) a generally poor sense of competence as a
parent and a poor understanding of the needs of children.  How those
factors combine to influence an adult’s interactive capacities with a child,
and how child characteristics influence these patterns of adult inter-
activeness, are questions that are only now being studied systematically.
It is likely that impairments in parenting (the withdrawn or excessively
intrusive behaviors seen in observational studies of drug-abusing adults)
are not related solely to drug abuse per se but are a cumulative reflection
of the many psychological risk factors that accompany drug abuse. Many
drug abusers also suffer from co-occurring psychiatric disorders such as
depression, which adds to the potential for dysfunctional parenting (Burns
et al., 1985; Zuckerman et al., 1989a).

8Other members of the household may also suffer collateral health effects from living
with a drug abuser.  This area is only beginning to be explored.

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


176 PATHWAYS OF ADDICTION

The committee recommends continued research on the magnitude
and extent of the effects of maternal drug abuse on the prenatally
exposed infant and child over time and the effects on children of
growing up in a drug-abusing household.

DRUG ABUSE AND VIOLENCE

Violence is a leading public concern in American society and is recog-
nized as a major public health problem (Rosenberg and Fenley, 1991). The
public health model—emphasizing prevention, research, and education—
is being brought to bear on this devastating issue, and the CDC has made
the prevention of violence one of its highest priorities (Rosenberg et al.,
1992).

The complex and intertwined relationship between drug abuse and
violence involves three primary links—systemic, economic, and pharma-
cological (Goldstein, 1985). It is noteworthy that different forms of vio-
lence are linked to different types of abused drugs. The systemic link, the
most prevalent form of cocaine- and heroin-related violence, is the result
of the violent nature of illicit drug selling and distribution (Goldstein,
1985; see Chapter 10). Illicit drug traffickers use violent acts or the threat
of violence to protect and expand markets and to deal with competitors,
buyers, or sellers suspected of cheating or with witnesses (BJS, 1992). A
recent study of gun use found that it is predominantly sellers of illicit
drugs, not users, who employ guns in their activities (Butterfield, 1995).
Drug sales and crime are more strongly related than drug use and crime
(Chaiken and Chaiken, 1990).

It is difficult to estimate the extent of systemic violence in the illicit
drug trade. Police departments have reported that noticeable increases in
violent crimes are associated with the sale and distribution of cocaine
(Fagan and Chin, 1989). A 1987 study found that cocaine was involved in
one-fifth of homicides in San Diego County (Bailey and Shaw, 1989). A
1993 National Research Council study estimated that crimes related to
illicit drugs accounted for 10 percent of all homicides nationwide, more
than 30 percent of homicides in certain cities, and more than 70 percent of
homicides in high-risk areas of certain cities (NRC, 1993).

Income-generating crime is the indirect economic link between illicit
drugs and violence. Drug-dependent individuals, particularly those de-
pendent on heroin or cocaine, need substantial amounts of cash to sup-
port their drug habits, and some resort to robbery, motor vehicle theft, or
other means of illegal and sometimes violently obtained income.  In a
1991 survey of state prison inmates, 27 percent of those incarcerated for
robbery reported committing the crime to obtain money to buy drugs
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(BJS, 1993). However, the majority of crimes committed by drug users are
of a nonviolent nature (e.g., shoplifting, prostitution) (Goldstein, 1985).

Pharmacological Effects of Drugs and Violence

One of the most complex and controversial links between drug abuse
and violence has been the potential relationship between the pharmaco-
logical effects of alcohol or illicit drugs and violence. Individuals initially
use alcohol or illicit drugs because they produce some noticeable change
in mood or emotional state; the extent and nature of that change varies
depending on the specific drug or drug combination and the individual.
However, it is difficult to determine a simple cause–effect relationship
between the pharmacological actions of alcohol or illicit drugs and an
individual’s violent behavior because of the many interacting physiologi-
cal, psychological, and social variables, each of which can have an impact
on the drug–violence connection (NRC, 1993). At the biological level,
differences between individuals include the amount and chronicity of
drug use as well as individual variations in endocrine mechanisms (e.g.,
modulation of aggression by androgens), neurotransmitter activity, and
genetic interactions (Miczek et al., 1994a). At the psychosocial level, risk
factors correlated with an increase in aggressive or violent behavior asso-
ciated with alcohol and illicit drug use include gender (which may in-
volve biological, expectational, and social factors) childhood aggression
(associated with alcohol and violent behavior) and co-occurring psychiat-
ric disorders (discussed in more detail below) (NRC, 1993). Macrosocial
factors also play a determining role in the link between violence and drug
abuse. There are striking cultural and subcultural differences associated
particularly with alcohol use and violence (Miczek et al., 1994b). The drug
user’s expectations and the situation or environment in which drug use
takes place are additional macrosocial factors. Research on the link be-
tween drug abuse and violence is also complicated by the difficulties
inherent in replicating realistic conditions or precursors of violence in
laboratory studies on animals or humans (see Chapter 2).

The following sections present an overview of current knowledge on
the pharmacological links between drug abuse and violence, followed by
a discussion on directions for future research. This overview draws
heavily from recent comprehensive reviews of the literature (NRC, 1993;
Miczek et al., 1994b).

Alcohol

Alcohol is the drug most studied and most closely associated with
violence, although a simple cause–effect relationship has not been estab-
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lished (see Gottheil, 1983; Brain, 1986; NRC, 1993). Studies have shown
that chronic or problem drinkers have more frequent histories of violence
and more previous arrests for violent crimes than comparable samples
(Fagan, 1993; NRC, 1993). Alcohol use is a significant risk factor in domes-
tic violence and sexual assault; studies have reported that 25–68 percent
of batterers use alcohol and that the severity of abuse is correlated posi-
tively with alcohol use by the assailant (Rosenberg et al., 1992; Fagan and
Browne, 1994). It is important to note, however, that most drinking events
do not result in interpersonal violence.

Although there are wide individual differences, studies have shown
arousing and aggression-heightening effects in the early phases of acute
alcohol use in both animal and human studies (Miczek et al., 1994b).
Chronic alcohol use and alcoholism also have symptoms associated with
aggression, including depression, despair, insomnia, anxiety, and irrita-
bility. The neurobiological mechanism for alcohol’s aggressive effects is
currently being studied; proposed mechanisms have focused on brain
serotonin metabolism and the GABAA receptor complex in the brain
(Miczek et al., 1994b). Research has shown that alcoholism has a genetic
component (see Chapter 5), although the nature of any genetic influence
on alcohol-related violence has not been studied. Additionally, other psy-
chiatric disorders may impact on the aggressive actions of alcohol abusers
(Miczek et al., 1994b). Individuals with  diagnosed antisocial personality
disorder who abuse alcohol have increased prevalence of violent actions
(Linnoila et al., 1983; NRC, 1993).

Opiates

Opiates have a high abuse liability because they initially produce
analgesia and a sense of tranquility or well-being. However, chronic use
of opiates can lead to hostility, suspicion, and confusion. Withdrawal is
characterized by depression and by heightened aggressive or defensive
actions (Meyer and Mirin, 1979). The primary link between opiates and
violence, however, has been reported in association with the need to sup-
port an expensive drug habit. Criminal activity significantly increases
during times of narcotic dependence; although, crimes by heroin abusers
are largely nonviolent property crimes (McGlothin, 1979; Miczek et al.,
1994b).

Cocaine

Cocaine has a stimulant effect on the central nervous system, and
users initially experience an increased sense of energy and sensory aware-
ness. However, the crash that follows can result in irritability, fatigue,
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depression, and/or anxiety (Gawin et al., 1994). Use of smokable crack
cocaine produces a rapid and intense onset of euphoria (inhaled cocaine
reaches the brain about eight seconds after smoking) (U.S. DHHS, 1991).
Animal studies have shown that acute use of cocaine increased defensive
reactions to stress but disrupted aggressive behavior and that chronic
cocaine intake did not result in aggressive behavior (Moore and Thomp-
son, 1978; Emley and Hutchinson, 1983). Chronic cocaine use in humans
has been associated in a small number of cases with triggering a paranoid
or psychotic state leading to aggressive or violent behavior (APA, 1994).
As mentioned above, the cocaine drug trade is reported to be the most
violent of all illicit drug trafficking.

Hallucinogens

Most studies of the pharmacological effects of lysergic acid diethyla-
mide (LSD) and its relationship to violence were conducted in the 1960s
and 1970s during the height of LSD use in the United States. Studies in
humans show that LSD use is infrequently correlated with violence, but
in cases where psychopathology predates LSD use, violent outbursts can
be exacerbated (Miczek et al., 1994b).

Phencyclidine (PCP) use has been reported in some cases to be associ-
ated with violent behavior. However, it has been found that such indi-
viduals generally use PCP in conjunction with alcohol and other drugs
(Miczek et al., 1994b). Animal studies have shown acute intake of PCP to
be associated with inappropriate social signals, provocative actions, and
hyperactivity which could be precursors of aggression (Tyler and Miczek,
1982; Schlemmer and Davis, 1983).

Marijuana users have been reported to have decreased aggression
compared with nonusers (Cherek and Steinberg, 1987; Miczek et al.,
1994b). Animal studies show that acute doses of THC, the psychoactive
ingredient in marijuana, can inhibit attack or threat behavior (Miczek et
al., 1994b).  Large-scale studies of incarcerated adolescents found that
marijuana was the drug least likely to be associated with sexual or as-
saultive crimes (Tinklenberg et al., 1976).

As noted, it is difficult to isolate the independent effect of the drug’s
pharmacology on an individual’s violent behavior. Drugs may act as a
cause, response, moderator, and/or mediator of violence (Fagan, 1993).
Research is needed to determine the relationship between violence and
the pharmacological effects of alcohol and illicit drugs in order to develop
effective preventive  interventions and treatment strategies, including re-
search on patterns of alcohol and drug abuse involved in violent behavior
and events in the early life history that are associated with violent behav-
ior related to alcohol or drug abuse.
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Although laboratory models should be developed to distinguish be-
tween the many confounding variables influencing the relationship be-
tween drug abuse and violence (Chapter 2), the difficulties inherent in
replicating realistic conditions or precursory violence in the laboratory
make this a formidable endeavor.

Violence, Drug Abuse, and Co-Occurring Psychiatric Disorders

There is evidence of a complex linkage among violence, drug abuse,
and co-occurring psychiatric disorders. As discussed in Chapter 4, illicit
drug and alcohol abuse are significantly more prevalent among persons
who suffer from psychiatric disorders (e.g., schizophrenia, bipolar disor-
der, and depression) than among persons without psychiatric disorders
and are particularly common among those with personality disorders9

(Regier et al., 1990). Those individuals with co-occurring psychiatric dis-
orders and drug abuse who are also at risk for violent behavior tend to
manifest poor outcomes in standard treatment programs and often re-
ceive no treatment at all. Thus, they pose a special challenge to the treat-
ment system, as well as to the criminal justice system (Drake and Wallach,
1989; Bartels et al., 1993; Drake et al., 1993; Narrow et al., 1993; Regier et
al., 1993). It also has been found that personality disorders often precede
the onset of drug abuse and other psychopathologies in persons who
become violent criminals (Robins et al., 1991; Hien and Levin, 1994;
Kessler and Magee, 1994; North et al., 1994; Widiger and Trull, 1994).
Contextual factors—including race, gender, age, discrimination, poverty,
homelessness, stressful life events, the characteristics of social networks,
and the quality of living environments—are all likely to exert significant
moderating effects on the relationships among  victimization, co-occur-
ring psychiatric disorders, and violent behavior (Pianta and Egeland, 1994;
Hiday, 1995).
     Studies have shown that the co-occurrence of psychiatric disorders
with alcohol or drug abuse is associated with significantly increased risk
for violent behavior in adults (Lindqvist and Allebeck, 1989; Swanson et
al., 1990; Swanson, 1993; Mulvey, 1994). Although persons with co-occur-
ring psychiatric disorders and drug abuse comprise only about 3.3 per-
cent of the population (Regier et al., 1993), a recent study found that 7
percent of those diagnosed for depression (without a drug abuse diagno-
sis) had a history of violence, compared with 21 percent if comorbid for

9Victims of early-life trauma, abuse, neglect, and violence are more likely as adults to
develop personality disorders (e.g., borderline and antisocial personality disorder), as well
as addictive disorders and mental illnesses (e.g., depression).
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drug abuse and depression (Monahan, 1995). Of those with bipolar disor-
der (without drug abuse), 5 percent had a history of violence, compared
to more than 12 percent of those comorbid for drug abuse and bipolar
disorder.

Some of the most important findings regarding the co-occurrence of
psychiatric illness, drug abuse, and violence in the general population
come from the Epidemiologic Catchment Area (ECA) surveys.  This study
of more than 20,000 community and institutional residents in five metro-
politan areas found lifetime rates of drug abuse or dependence disorders
to be as high as 47 percent among respondents with schizophrenia, 32
percent for those with major depressive illness, 56 percent for persons
with bipolar affective disorder, and 87 percent for those with antisocial
personality disorder (Regier et al., 1990). In data pooled from three ECA
sites, about 2 percent of respondents with no disorder reported some
violent behavior occurring within a one-year period.  By comparison, the
violence rates were 7 percent among those with a major psychiatric disor-
der only (schizophrenia or affective disorder) and 22 percent among those
with co-occurring psychiatric and drug abuse disorders.

In multivariable models that controlled for age, sex, race, socioeco-
nomic status, and marital status, the co-occurrence of psychiatric and
drug abuse disorders emerged as one of the strongest predictors of vio-
lence toward others. Certain demographic covariates also increased the
risk of violence among respondents with co-occurring disorders; among
younger adult males of lower socioeconomic status, who reported a his-
tory of arrest and hospitalization, the predicted probability of violent acts
within one year was 64 percent (Swanson, 1994).
     Four mechanisms have been proposed to explain the underlying rela-
tionship between co-occurring drug abuse and psychiatric disorders and
violence (Smith and Hucker, 1994). The first hypothesis is that violence in
this group is linked primarily to the chemical effects of psychoactive drugs
(e.g., cocaine may stimulate impulsive and aggressive behavior; alcohol
may have a disinhibiting effect, possibly reducing tolerance for frustrat-
ing situations). Such effects may occur at lower doses for people with
underlying psychiatric disorders (Drake et al., 1990). Antisocial personal-
ity traits often underlie both drug abuse and violence, and those antiso-
cial traits may co-occur with psychotic disorders or other major psychiat-
ric disorders as well. A third proposed mechanism is that drug use may
exacerbate psychiatric symptoms, such as paranoid delusional beliefs,
which can lead to violent actions in response to perceived threats. Finally,
it has been proposed that social and economic factors—such as poverty
and crime in the surrounding environment—largely account for the in-
creased risk of violence among persons with co-occurring psychiatric and
drug abuse disorders (Hiday, 1995).  Limited evidence exists for each of
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those hypotheses individually; however, no studies to date have ad-
equately assessed all of those factors together in an effort to examine their
relative and interacting effects over time on interpersonal violence.

Although a sizable body of research has accumulated on selected
aspects of violence, drug abuse, and co-occurring psychiatric disorders,
key questions remain.  They include the underlying mechanisms, devel-
opmental framework, and social context, as well as the long-term effec-
tiveness of interventions that may be appropriate for this population.
Thus, the committee urges a more comprehensive understanding of the
risk factors associated with co-occurring psychiatric disorders and drug
abuse and violence.  Additionally, a more complete understanding of the
types of interventions that may prove successful is needed.

The committee recommends research on violence, drug abuse, and
co-occurring psychiatric disorders.  Particular emphasis should be
placed on the mechanisms underlying comorbidity and violent be-
havior and on developing effective prevention and treatment inter-
ventions.
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8

Treatment

Substantial progress has been made in our knowledge of drug abuse
treatment. Much of the treatment research was made possible by expan-
sion of research funding by the National Institute on Drug Abuse (NIDA).
Research has shown that drug abuse treatment is both effective and cost-
effective in reducing not only drug consumption but also the associated
health and social consequences. This chapter begins with a discussion of
the need for treatment and then presents the many accomplishments in
drug abuse treatment including the range of treatment options available
(e.g., pharmacotherapies and psychosocial treatments), treatment effec-
tiveness, the cost-effectiveness of treatment, and the development of tools
and techniques for clinical assessment and diagnostic differentiation. The
remainder of the chapter discusses opportunities for future research on
medications development, treatment of HIV–infected drug abusers,
matching patients to treatment options, treatment of patients with co-
occurring psychiatric disorders and drug abuse, and treatment of drug
abuse in special populations.

OVERVIEW OF DRUG ABUSE TREATMENT

Treatment is clearly indicated for individuals diagnosed with drug
dependence, the most serious of the three levels of drug consumption—
use, abuse, and dependence (see definitions in Chapter 1). Drug depen-
dence occurs when a person has met three or more of the seven DSM-IV
criteria items for dependence within the last year (see Appendix C for
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DSM-IV criteria) (APA, 1994). As a consequence of compulsive drug-
seeking behavior and loss of control over consumption, drug dependence
is usually a chronically relapsing disorder (i.e., one that may persist in-
definitely and is prone to recur even after periods of remission). A diag-
nosis of drug abuse may also require treatment, but most clients in treat-
ment have the more serious diagnosis of dependence.

The number of heavy drug users, using at least once a week, is diffi-
cult to determine. It has been estimated that in 1993, there were 2.1 mil-
lion heavy cocaine users and 444,000–600,000 heavy heroin users (Rhodes
et al., 1995). Although cocaine and heroin represent the major drugs of
abuse for a large proportion of individuals who seek treatment, most
patients abuse more than one drug. In addition, others seek help for abuse
of marijuana, phencyclidine, benzodiazepines, other sedatives, or abuse
of multiple drugs. It was estimated that in 1994, 3.6 million people in the
U.S. had drug problems severe enough to need drug treatment services
(ONDCP, 1996). The actual number of clients in treatment falls far short of
this estimate.  For example, the National Drug and Alcoholism Treatment
Unit Survey (NDATUS) reported that almost 1.0 million people in 1993
were in private and public drug abuse treatment programs; approximately
20 percent of those in treatment were enrolled mainly for illicit drug
abuse, 45 percent for alcohol, and 35 percent for combined alcohol and
other drug dependencies (SAMHSA, 1995a).  Although the figures are not
comparable or definitive, the magnitude of the gap between the need for
treatment and the use of treatment services is clear.

There are many reasons for the inadequate number of clients in treat-
ment, including insufficient public funding for drug abuse treatment,
cutbacks in treatment availability in the private sector, an unwillingness
of many clients to seek treatment, and the deterrent effect of being placed
on a waiting list for treatment (IOM, 1990b). Treatment should be avail-
able to all who request it, and long waiting lists are counterproductive
(Goldstein and Kalant, 1990).  That is particularly true given recent stud-
ies (cited later in this chapter and elsewhere) that demonstrate the effec-
tiveness and cost-effectiveness of treatment.

ACCOMPLISHMENTS

Clearly, the development of varied treatment modalities and inter-
ventions discussed below are major accomplishments of drug abuse re-
search. They include treatment options (e.g., pharmacotherapies and/or
psychosocial), treatment effectiveness, cost-effectiveness, and the devel-
opment of tools and techniques for clinical assessment and diagnostic
differentiation.
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Treatment Options

Treatment is provided in a variety of settings, and within each treat-
ment setting a range of interventions may be available (e.g., pharmaco-
therapy, education, psychosocial treatment) (IOM, 1990a,b). Structured
treatment programs are generally classified according to four major treat-
ment modalities:  methadone maintenance, outpatient drug-free pro-
grams, therapeutic communities, and chemical dependency programs.
Methadone maintenance with counseling is the primary treatment option
for opiate addiction (McLellan et al., 1993). Methadone maintenance treat-
ment is provided in tightly regulated programs or clinics, which are al-
most universally located in outpatient facilities.  Outpatient drug-free
programs serve the largest share of patients in drug abuse treatment. The
programs provide counseling as the predominant form of treatment, but
there is great variation in the array and intensity of counseling services,
the quality and training of treatment staff, and the composition of pa-
tients. Therapeutic communities are highly structured long-term residen-
tial programs lasting up to 18 months and tailored primarily to the hard-
core user.  Chemical dependency programs are short-term residential
programs patterned after the 12-step model of treatment (for more de-
tailed descriptions, see IOM, 1990b). Commonalities across all treatment
settings include a combination of individual and group counseling, edu-
cation, and/or pharmacotherapy.  Additionally, treatment providers gen-
erally recommend that formal therapy be combined with participation in
self-help groups such as Alcoholics Anonymous.  Furthermore, patients
are usually encouraged to continue self-help group participation after
leaving formal treatment to reinforce abstinence and a healthy life-style,
because relapse to dependence after periods of remission is common
(Woody and Cacciola, 1994).

The following sections separate pharmacotherapeutic and psychoso-
cial treatment options, it should be understood, however, that those ap-
proaches are combined in most clinical settings. The utility of that ap-
proach has been demonstrated, and it has been shown that methadone
alone for the treatment of opiate dependence was not as effective as a
combined regimen of methadone and psychosocial services as a more
comprehensive approach to treatment (McLellan et al., 1993).

Pharmacotherapy

Pharmacotherapies have been developed or are being tested for the
full spectrum of clinical needs: overdose, detoxification,1  dependence,

1Medications, including methadone and clonidine, are often used to detoxify drug abuse
patients and to manage withdrawal symptoms.
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and relapse prevention.  NIDA’s Medications Development Division has
made important contributions in the development of pharmacotherapies
for drug addiction and has served as a catalyst in promoting drug devel-
opment (IOM, 1995b). Medications development for the treatment of
heroin and cocaine addictions is discussed more fully in a recent Institute
of Medicine report (IOM, 1995b).

Two opiate agonist medications, methadone and LAAM (levo-alpha-
acetylmethadol), have been approved for the treatment of opiate addic-
tion. Agonists act by substituting at the opioid receptor site, thereby
blocking the euphoria of subsequently administered opiates (via cross-
tolerance) and inhibiting the symptoms of acute and chronic abstinence.
Methadone was approved for use in 1972, and there are currently an
estimated 650 methadone maintenance programs throughout the United
States (IOM, 1995a,b). The data supporting the efficacy of methadone
maintenance have been reviewed extensively (e.g., Ball and Ross, 1991;
Kreek, 1992). In 1993, LAAM was approved for use in treating opiate
dependence; this medication has the advantage of requiring three doses
per week rather than daily doses, thus freeing subjects from daily clinic
attendance. Clinical guidelines for the use of each of these medications
have recently been published by the Substance Abuse and Mental Health
Services Administration (SAMHSA, 1993, 1995c).

Naltrexone, an orally effective and long-acting opiate antagonist, has
been shown effective in preventing relapse to opiate dependence in highly
motivated patients (e.g., probationers, parolees, health care providers)
who are under strong external pressure to remain opiate free (Brahen et
al., 1978).  Naltrexone has also been found to reduce relapse to alcohol
dependence (Volpicelli et al., 1992). A newer opiate antagonist, nalmafene,
which is currently undergoing testing, appears to have positive effects
similar to those of naltrexone (Mason et al., 1994). Opiate antagonist medi-
cations work by binding to the opioid receptor site, preventing receptor
activation by the abused drug and thereby blocking the drug’s euphori-
genic and dependence-producing effects. This blockade represents com-
petitive antagonism, and thus its clinical efficacy can be modified by the
dose of the antagonist, the time elapsed since the antagonist was taken,
and the dose of the abused drug.

Buprenorphine is a partial opiate agonist that produces less physi-
ological dependence than methadone or LAAM and is currently in clini-
cal trials (Bicket and Amass, 1995; Cowan and Lewis, 1995). It has been
shown to be effective in maintenance therapy, in retaining patients in
treatment, and in facilitating abstinence from illicit opiates (Johnson et al.,
1992; Kosten et al., 1993). Buprenorphine is currently being tested in com-
bination with naloxone in a sublingual preparation to reduce its abuse
liability. The eventual goal is to develop a pharmacotherapy that avoids
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the strict scheduling controls that have been applied to methadone and
LAAM.  Fewer scheduling requirements would expand use to a wider
range of settings (see IOM, 1995b).

Psychosocial Treatments

Psychosocial treatments include counseling, psychotherapy, and cog-
nitive skills development.  Counseling attempts to identify specific prob-
lems in the patient’s life and to provide support, deliver concrete services,
encourage abstinence, foster compliance with clinic rules, identify emer-
gent problems, and refer the patient to more specialized services when
needed (Woody et al., 1983).  A series of well-designed studies has shown
that drug counseling can produce substantial reductions in drug use and
in the severity of problems that are associated with dependence. Those
studies have been carried out in methadone programs (McLellan et al.,
1982, 1988, 1993) and, more recently, in programs treating patients with
cocaine and/or alcohol dependence (Rawson et al., 1993; Alterman et al.,
1994, 1996; Shopshaw et al., 1995). In some instances, counseling may be
provided by individuals who are recovering from drug dependencies and
who have little formal education in health-related fields.

Unlike counseling, which focuses mainly on concrete, external fac-
tors, psychotherapy strives to identify and modify maladaptive interper-
sonal processes.  There are many types of psychotherapy and they differ
according to their theoretical basis and focus.  For example, cognitive-
behavioral psychotherapy aims to identify and change false beliefs and
their associated behaviors (Beck et al., 1990).  Supportive-expressive psy-
chotherapy attempts to identify and change repetitive and problematic
relationships and behaviors (Luborsky, 1984; Luborsky et al., 1995). Inter-
personal psychotherapy tries to identify and change current maladaptive
interpersonal problems. Motivational enhancement therapy may be more
appropriate for an individual in the precontemplative stage of drug abuse
(see Prochaska and DiClemente, 1983, 1986 below). Two prospective stud-
ies done in methadone programs using random assignment and a range
of measures have shown that these psychotherapies can provide addi-
tional benefits to patients with moderate to high levels of psychiatric
symptoms (Woody et al., 1984, 1995b).

An interesting area of research is contingency contracting, which ap-
plies behavioral methods of reinforcement to the treatment of drug abuse
(Chapter 2). Contingency contracting involves the use of graduated re-
wards, which are given to patients when they meet specific treatment
goals such as keeping appointments, seeking work, or providing drug-
free urine samples. Rewards may include objects such as a lottery ticket or
vouchers for the purchase of valued goods and services, methadone take-
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home doses, or other socially appropriate rewards. Studies using this
approach have found reductions in drug use among patients with heroin
(Stitzer et al., 1992; Kidorf et al., 1994) or cocaine dependence (Higgins et
al., 1993, 1994).  The principles used in those studies have evolved from
behavioral research, as summarized in Chapter 2. Most behavioral inter-
ventions have the advantage of being easily integrated within existing
modalities.

Treatment Effectiveness

The effectiveness of treatment for drug addictions has been reviewed
extensively (see Simpson and Sells, 1982, 1990; IOM, 1990b, 1995a,b;
Prendergast et al., in press). Treatment gains are typically found in re-
duced intravenous and other drug use, reduced criminality, and enhanced
health and productivity.  The largest multisite studies, which are de-
scribed below and cover multiple treatment modalities, provide strong
evidence of long-term treatment effectiveness, usually based on compari-
sons between client behaviors before, during, and after treatment.  The
length of time in treatment consistently has been found to be an impor-
tant determinant of both short- and long-term improvement. It is impor-
tant to note, however, that most study results include the effects of patient
self-selection in their preferred type of treatment modality.  Although
random assignment of patients to a treatment modality is preferred, it is
difficult to achieve because of regulatory constraints, treatment facility
capacities, study design, and ethical considerations.

Three comprehensive studies of drug abuse treatment effectiveness
are discussed.  The first study, the Drug Abuse Reporting Program
(DARP), included more than 44,000 clients entering more than 50 treat-
ment programs from 1969 to 1973 (Simpson and Sells, 1982, 1990). A
subset of the cohort was studied 6 and 12 years after treatment. The sec-
ond study is the Treatment Outcome Prospective Study (TOPS), which
included almost 12,000 clients in 41 treatment programs (Hubbard et al.,
1989). Clients were followed up to five years after treatment. The final
study, which is still in progress, is the Drug Abuse Treatment Outcome
Study (DATOS).

The first two studies, DARP and TOPS, both found evidence of treat-
ment effectiveness for methadone maintenance, outpatient drug-free pro-
grams, and residential treatment (in therapeutic communities). Posttreat-
ment outcomes were associated directly with the duration of treatment,
with three months as the minimum time in treatment to observe an effect.
Both DARP and TOPS found major reductions in the use of drugs and in
criminal activity. TOPS also found modest improvements in productivity.
In DARP, for example, the long-lasting nature of improvement was in
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evidence 12 years after treatment, but most of the improvement was at-
tained in the first 3 years after treatment. The results of these and other
studies collectively indicate that 30–50 percent of patients are able to re-
main abstinent one year after the completion of treatment (McLellan et al.,
in press, a).

These gains are comparable to those seen in treatment for other
chronic, relapsing disorders. Studies that compared compliance of pa-
tients in drug treatment with that of patients being treated for hyperten-
sion, adult onset diabetes, and asthma found that to remain symptom-
free, each of these medical conditions requires patients to undergo major
changes in life-style, often accompanied by medication (O’Brien and
McLellan, 1996; McLellan et al., in press, a). Less than 30 percent of pa-
tients being treated for diabetes and hypertension were found to comply
with dietary and other behavioral recommendations, and less than 30
percent of those with hypertension or asthma comply with their medica-
tion schedules.

DATOS, the final large-scale treatment outcome study begun in the
early 1990s, enrolled 10,000 clients, one-third of whom were women, to
determine the effectiveness of about 99 programs throughout the country.
Four major modalities are under investigation: methadone maintenance,
outpatient drug-free, long-term residential, and short-term inpatient pro-
grams (R. Hubbard, Research Triangle Institute, personal communica-
tion, 1995).

Treatment Cost–Benefit and Cost-Effectiveness

Drug abuse treatment is a judicious public investment and is less
expensive than the alternatives (Figure 8.1). TOPS, cited above, performed
a cost–benefit analysis2  by comparing the cost of treatment with the ben-
efits (i.e., cost savings) of reduced crime and increased productivity dur-
ing treatment and one year afterward. The ratio of benefits to costs for
each treatment modality ranged from 4:1 to 1:1, depending on which of
two complex scenarios was used to calculate societal benefits (Hubbard et
al., 1989).

The economic benefits of reduced crime, enhanced productivity, and
lower health care utilization were captured in a more recent study
(Gerstein et al., 1994). This study, the first cost–benefit study to include
the benefit of lower health care utilization, was undertaken by the State of
California on 3,000 clients discharged from treatment programs in 1992.

2A cost–benefit analysis assigns monetary values to all of the costs and benefits of a
program or policy to determine whether the benefits outweigh the costs.
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The study group consisted of a random sample of 150,000 clients in treat-
ment programs throughout the state. By comparing the one-year period
before treatment with the one-year period after, substantial benefits were
realized relative to the cost of treatment. According to two different ben-
efit measures, the ratio of benefits to costs was about 7:1 or 2:1 when all
treatment modalities were combined. Health care costs for the sample
were lowered after treatment by 23.5 percent; these savings alone offset
about 55 percent of the cost of a treatment episode. Most of the economic
benefits from both the TOPS and the California studies came in the form
of reduced crime-related costs.

The cost-effectiveness3  of treatment has also been assessed in com-
parison with other drug control strategies (Everingham and Rydell, 1994;
Rydell and Everingham, 1994). Investigators found treatment programs
to be far more cost-effective than a range of drug control strategies in
reducing cocaine use. The study analyzed the costs required by four dif-
ferent strategies—treatment, domestic enforcement, interdiction, and

Untreated Addiction

Incarceration

Probation

Cocaine Residential

Methadone Maint.

Cocaine Outpatient

0 $10,000 $20,000 $30,000 $40,000 $50,000

Costs Per Person Per Year

$43,200a

$39,600a

$16,691d

$12,467b,e
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$2,722b,e

FIGURE 8.1 Treatment is less expensive than alternatives. NOTE: a1991 dollars;
b1992 dollars; c1993 dollars; d1992 dollars, inflation adjusted from 1983 data; ethe
average cost per admission is much lower than this figure because most patients
are in treatment less than one year. SOURCES: Lewin-VHI, unpublished esti-
mates; McLellan et al. (1994); Rydell and Everingham (1994); SAMHSA (1994a).

3A cost-effectiveness analysis strives to identify which of the different programs can
attain a desired objective at the lowest cost (Center of Alcohol Studies, 1993).
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source country control—to achieve a 1 percent reduction in cocaine con-
sumption. Treatment cost the least ($34 million) to achieve the objective,
whereas other strategies cost between $250 million and $800 million (Fig-
ure 8.2). Thus, treatment was determined to be 7.3 times less costly than
the least expensive alternative and more than 20 times less costly than the
most expensive strategy, source country control.

It should be pointed out that all of these cost–benefit studies exam-
ined “effectiveness” from a societal point of view and found treatment to
be a wise public investment. However, studies did not address critical
questions facing providers regarding the most cost-effective treatments.
There are only a few studies comparing the relative cost-effectiveness of
different treatments. That information gap is discussed in Chapter 9.

Clinical Assessment and Diagnostic Differentiation

Research advances in diagnosis have made it possible to conduct
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FIGURE 8.2 Effectiveness of cocaine control strategies. The RAND study com-
pared treatment (a demand control strategy) and three supply control strategies:
source country control, interdiction, and domestic enforcement. It calculated the
cost required for each strategy to acheive a common measure of effectiveness—a
reduction in cocaine consumption by 1 percent of current annual consumption.
To meet this objective, researchers found that the additional cost of treatment
would be $34 million, an amount 7.3 times less than that needed for the next most
effective strategy, domestic enforcement, and 23 times less expensive than source
country control. SOURCE: Rydell and Everingham (1994).
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detailed assessments of clients in treatment. Among these advances has
been the development of instruments that reliably assess drug abuse and
dependence and co-occurring psychiatric disorders according to the crite-
ria of the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion (DSM-IV; APA, 1994) and the International Classification of Diseases
(ICD-10; WHO, 1992). Some of the most commonly used instruments are
the Composite International Diagnostic Interview (CIDI); the Substance
Abuse Module of the CIDI (the CIDI-SAM); the Diagnostic Interview
Schedule (DIS); and the Structured Clinical Interview for DSM-IV (SCID).
Work is currently under way to modify them to improve the distinctions
between primary psychiatric disorders and drug-produced psychiatric
syndromes in order to further improve treatment (D. Hasin, 1995 New
York State Psychiatric Institute, personal communication).

Other instruments have been developed to assess the severity of pa-
tients’ problems and their need for treatment across a wider range of
areas. Among these, the most widely used is the Addiction Severity Index
(ASI), which was developed in the early 1980s with research funds from
both NIDA and the Department of Veterans Affairs (VA). ASI measures
the degree of impairment and the need for treatment in each of seven
areas commonly affected by drug abuse: drug and alcohol use, medical,
family or social, employment, legal, and psychiatric (McLellan et al., 1980).
The ASI has been found to be reliable and applicable within a wide range
of settings, provided that appropriate training has been given to those
who administer it. Unlike CIDI, DIS, and SCID, ASI does not make diag-
noses but rather quantifies the degree to which impairment exists (and
treatment is needed) in each of the seven areas. It is often used in clinical
practice for evaluation and treatment planning.

One immediate positive effect of newer assessment techniques is the
development of improved descriptions of patients. A very consistent find-
ing, from a large number of studies using one or more of these assessment
measures, is that the patient population is often engaged in polydrug use
(i.e., use of a variety of illicit drugs and alcohol) and has other serious
current or past problems in addition to drug abuse (e.g., psychiatric, em-
ployment, family/social problems) (Rounsaville et al., 1982; McLellan et
al., 1994). These findings have been useful in developing treatment match-
ing strategies (discussed below).

Advances in diagnosis have also led to comprehensive and accurate
methods for assessing outcomes. The ASI has been particularly useful
because it can measure degrees of improvement when administered on
repeated occasions before, during, and after treatment. In treatment out-
come studies, the ASI is usually supplemented with other measures such
as urinalysis, breath alcohol tests, structured interviews for assessing psy-
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chiatric disorders, measures of psychiatric symptoms, arrest and employ-
ment records, and interviews with family members.

A newer assessment instrument that derives from the ASI is the Treat-
ment Services Review (TSR). It is administered by a trained technician at
periodic intervals during an episode of treatment, and it measures the
services actually delivered in each of the areas assessed by ASI (McLellan
et al., 1992). By using the TSR along with the ASI, treatment outcome can
be measured against services actually received. Early studies using ASI
and TSR show that patients generally improve if they receive the  services
they need and usually do not improve if services are not tailored to their
needs (McLellan et al., 1994). Thus, programs may also be assessed on
how effectively they have addressed the needs of patients.

RESEARCH OPPORTUNITIES

The continued research challenge will be to develop more effective
and cost-effective pharmacotherapeutic and psychosocial treatments that
address the specific needs of individual patients and to refine the tools
and techniques for clinical assessment and diagnostic differentiation.
Questions remain regarding the different outcomes among programs us-
ing the same treatment modality; studies are needed to evaluate those
program characteristics that produce the most efficacious results (e.g., the
degree to which programs are willing to retain patients with persistent
“dirty” urines or other signs of less than optimal progress, or the degree
to which difficult patients are accepted into treatment).  Furthermore,
while long-term methadone maintenance has proven to be effective (Ball
and Ross, 1991), questions remain regarding the length of time patients
remain in treatment. Studies consistently have demonstrated that as long
as patients are in methadone maintenance treatment there is a reduction
in drug abuse. However, relapse to prior drug use occurs when treatment
is terminated (IOM, 1990b; Ball and Ross, 1991). These findings have seri-
ous implications for HIV transmission as current data show that HIV
infection is more likely among those who leave treatment than those who
remain in treatment (e.g., Metzger and coworkers [1993] found that 4
percent of injection drug users who remained in treatment for the first 18
months became HIV infected, as compared with 22 percent of those not in
treatment).

Additionally, research in medications development, HIV/AIDS and
injection drug use, treating patients with co-occurring psychiatric disor-
ders and drug abuse, and treating special populations of drug abusers is
critical to fully meet the treatment needs of this population and to reduce
the associated social and health consequences to society. These issues are
discussed more fully below.
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Medications Development

NIDA, through its Medications Development Division, is actively
supporting the development of antiaddiction medications (see IOM,
1995b).  The development of medications to treat drug addictions is tied
closely to advances in basic research.  The behavioral sciences (discussed
in Chapter 2) have provided the foundation for objectively measuring
drug-taking behaviors, for understanding many of the basic biobehavioral
mechanisms underlying addiction, and for evaluating the abuse liability
of new drugs.  Neuroscientists have identified neural circuits in the brain
that mediate the acute reinforcing effects of drugs, specific changes in the
brain that are associated with withdrawal and sensitization, and specific
neurotransmitter receptors and receptor subtypes for mediating reinforce-
ment actions that may provide a molecular basis for long-term changes in
the brain associated with relapse and vulnerability (see Chapter 3).  The
wealth of scientific information and understanding of opiate addiction,
ranging from the clinical to the molecular level, that has been obtained
over the last several decades has led to the development of several medi-
cations.  Studies of methadone, LAAM, naltrexone, and buprenorphine
have demonstrated the potential effectiveness of these medications as
treatment approaches.

While basic research has shown that addictive drugs reinforce volun-
tary drug taking in humans and laboratory animals (see Chapters 2 and 3)
and that the reinforcing effects of opiates and cocaine can be reduced by
medications that alter their ability to activate the brain’s reward system,
there has not been a medication developed to treat cocaine addiction.
Although recent work has provided information on the molecular basis of
acute cocaine action and on the several neurotransmitter systems, includ-
ing those mediated by dopamine, serotonin, and norepinephrine, that
play a role in cocaine’s effect on the brain reward system, there are gaps in
knowledge about cocaine addiction.

Cocaine addiction differs importantly from opiate addiction (see
Chapter 3), and the complexity of cocaine’s mechanism of action, coupled
with gaps in knowledge, has resulted in difficulty in developing an effec-
tive pharmacotherapy. Although an effective medication to treat cocaine
addiction has not been developed, a wide range of medications continues
to be tested that may affect the euphoria, craving, or withdrawal associ-
ated with cocaine dependence (Kleber, 1992). Some data suggest that tri-
cyclic antidepressants may be useful for selected patients with intranasal
use of cocaine or with co-occurring depression, but further studies are
needed to confirm that observation (Nunes et al., 1995).

Despite advances in slow-release formulations of many medications,
there are no slow-release, depot preparations or implantable pumps for
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the treatment of drug abuse. Those methods are ideal for noncompliant
and difficult patient populations. The one notable exception has been the
work to develop depot naltrexone for alcohol and opiate dependence, but
no clinically usable product has emerged thus far. Polydrug abuse poses
another challenge to medications development because many opiate and
cocaine abusers also abuse alcohol, tobacco, and other illicit drugs.

A few current pharmacotherapeutic agents are useful in the treat-
ment of drug dependence. More are useful in the treatment of co-occur-
ring psychiatric disorders or withdrawal. Treatment providers require
additional pharmacotherapies to assist them in treating the range of be-
havioral and physiological manifestations of drug addiction. Thus, it is
critical to continue support of basic research in the behavioral and neuro-
sciences to provide the foundation for medications development.

HIV/AIDS

Drug users with HIV infection pose many challenges for both the
drug abuse and the primary care treatment systems. As discussed in
Chapter 7, it now appears that injection drug use is the leading risk factor
for new HIV infection in the United States (Holmberg, 1996). This section
does not attempt to review the large volume of HIV/AIDS treatment
research (other Institute of Medicine [IOM] and National Research Coun-
cil [NRC] reports on HIV/AIDS include IOM, 1994; NRC, 1989, 1990,
1993, 1995), rather, it highlights research opportunities unique to the treat-
ment of HIV-infected drug abusers and focuses specifically on medical
complications and health care delivery issues.

Medical Complications

Although injection drug users (IDUs) display the host of typical HIV-
related illnesses and complications, there are some unique differences
from non-drug-using HIV-infected populations.  The complications listed
in Table 8.1 are common adverse consequences of HIV infection, drug
use, or both that seem to appear more often among IDUs with HIV infec-
tion than among non-drug users (O’Connor et al., 1994).  Thus, distinctive
clinical characteristics of IDUs with HIV infection include increased rates
of endocarditis, cellulitis or abscess, and other infections including bacte-
rial pneumonia, sepsis, hepatitis, and tuberculosis (O’Connor et al., 1994).
Kaposi’s sarcoma, although common among male homosexuals with
AIDS, is uncommon among drug users (Beral et al., 1990; Des Jarlais,
1991). The differences in the medical complications of HIV infection seen
in the drug-abusing population are important both as predictors of pro-
gression to AIDS and as a source of HIV-related morbidity and mortality
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before AIDS (Selwyn et al., 1992; Selwyn and O’Connor, 1992). Prelimi-
nary data suggest that certain clinical conditions (e.g., tuberculosis) may
hasten disease progression in HIV-infected drug users (Farizo et al., 1992;
Mientjes et al., 1992; IOM, 1994); and it has been hypothesized that the
immunosuppressive or immunostimulatory effects of psychoactive drugs
may influence HIV disease progression (Des Jarlais, 1991).  Further re-
search is needed to determine the possible impact of cofactors in HIV
disease progression among drug abusers.

Understanding the natural history of HIV among IDUs and the in-
creased risk of certain infections and complications is important for de-
veloping and providing effective treatment strategies for drug users. The
medical complications of injection drug use may mimic, obscure, mask, or
coexist with HIV-related infection and conditions, resulting in difficulties
in diagnosis and more costly interventions. Research is needed to exam-
ine the effects of antiretroviral and other HIV medications on the occur-
rence of bacterial infections in drug users and to explore possible interac-
tions of HIV medications with abused psychoactive drugs. Without
proper knowledge of the etiological relationship between drug abuse and
the course and progression of HIV disease, efforts at preventing transmis-
sion will continue to fall short of addressing the epidemic adequately.

Health Care Services

As research continues to address the best treatment modalities for
HIV-infected drug abusers, studies are needed on the issues of access and
utilization of treatment that are unique to that population. Research has
established that drug abuse treatment is associated with a reduction in
HIV transmission or related risk behaviors (see Chapter 7).

The link between the need to treat both AIDS and drug abuse has
heightened awareness of drug abuse treatment—a significant step to-
ward the integration of drug abuse treatment into mainstream medical

TABLE 8.1  Spectrum of HIV-Related Disease in Injection Drug Users

Bacterial infections
Pneumonia
Endocarditis or sepsis

Tuberculosis
Sexually transmitted diseases (e.g., syphilis, human papillomavirus)
Hepatitis
Cancer

SOURCE: O’Connor et al. (1994).
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education and practice (National Commission on AIDS, 1991). However,
of populations with HIV, drug users are the group least likely to have
consistent contact with the health care system, especially primary care or
preventive services. This may be due in part to fear of criminal sanctions
(Chapter 10). HIV-infected drug abusers are more likely to rely on acute
care through sporadic use of emergency rooms for medical complications
from injecting drugs and acute HIV-related illnesses (O’Connor et al.,
1992). Most of the therapies used to treat HIV and related illnesses (e.g.,
tuberculosis) require long-term treatment and compliance with treatment
regimens.  The effective treatment of this population of drug abusers is
important for the patient and the general public, as in the case of tubercu-
losis.4  Therefore, access to and utilization of health care services for this
population are critical.

When HIV-infected drug abusers enter drug abuse treatment pro-
grams, they typically are referred to medical clinics for diagnosis and
treatment of HIV-related medical problems (Umbricht-Schneiter et al.,
1994).  Instead of referring them to other sites, however, drug abuse treat-
ment programs may serve as ideal places for primary care (Selwyn et al.,
1989a; Haverkos, 1991). Some of the primary care and preventive inter-
ventions for HIV-infected drug abusers include monitoring of immune
function (e.g., CD4 count), administration of vaccines and antituberculo-
sis therapy, skin testing for tuberculosis, and serologic testing and treat-
ment for sexually transmitted diseases (O’Connor et al., 1994).   With
appropriate resources, the drug abuse treatment program could perform
the following medical functions:  assessment and diagnosis, referral to
specialty care, coordination and monitoring, counseling, and primary
care.

Several paradigms have been developed specifically targeted to the
needs of drug users including on-site services in methadone programs
and prisons, special hospital-based services, and outpatient programs
(e.g., mobile vans linked to needle exchange programs) (Selwyn et al.,
1989b; O’Connor et al., 1992). A randomized study of methadone patients
found that those who received medical care on-site were far more likely
to receive treatment than those whose care was referred off-site. It has
been demonstrated that more than 90 percent of methadone patients re-
ceived medical treatment if it was available on-site whereas only 35 per-
cent received treatment when referred to a nearby location (Umbricht-
Schneiter et al., 1994).  The actual number of HIV-infected drug abusers

4Directly observed therapy for tuberculosis is the most effective means of ensuring com-
pliance and preventing the spread of tuberculosis (Bayer and Wilkinson, 1995; Chaulk et
al., 1995).

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


TREATMENT 207

included in the study was small because the study was targeted to a
variety of medical conditions.

There is a plethora of research opportunities to investigate the poten-
tial benefits of delivering primary care in drug abuse treatment programs.
One major benefit is likely to be the frequent and long-term contact; daily
methadone dosing could be combined with daily supervised treatment or
prophylaxis for tuberculosis and HIV.  Drug treatment programs also are
likely to be familiar with some of the unique medical characteristics of
HIV infection in drug abusers and with patients’ psychosocial needs
(Sorensen and Batki, 1992).  There is also the possibility of lower costs—if
patients’ primary care needs are fulfilled, costly hospitalizations may be
avoided.  Studies demonstrating the cost-effectiveness of the delivery of
primary care through drug treatment programs might encourage legisla-
tors and public health agencies to provide funding for the expansion of
services, including outreach to the community to encourage drug abusers
to seek treatment. It is also important for the clinician outside of the drug
abuse treatment system to be familiar with the full spectrum of HIV-
related diseases and medical complications in this population.

Research is needed to study barriers and access to medical care among
the drug-using population, given that this population has high levels of
medical needs and historically poor engagement with the health care
system. Further, research is needed to explore and evaluate alternative
health care delivery systems for drug users who are not well served by
mainstream systems of care.

Matching Patients to Treatments

Matching patients to treatments means tailoring treatments to patient
needs in an effort to improve outcomes, in contrast to giving the same
treatment to all patients with the same diagnosis.  Matching can take
place on many levels: drug-free versus pharmacotherapy, inpatient ver-
sus outpatient, treating or not treating psychiatric or medical disorders in
the context of the drug-abuse program, using different types of counsel-
ing or psychotherapy, choosing various behavioral contingencies, match-
ing the personality or background of the therapist with the patient, com-
bining legal pressure with treatment in a therapeutic community versus a
less intensive and briefer rehabilitation program, and many others. Pa-
tients will self-select a treatment modality if given the opportunity. It is
critical to the implementation of patient matching strategies that cost-
cutting not be the overriding criterion for matching a patient to a given
treatment modality.

To conduct patient matching, three elements are needed: comprehen-
sive assessment tools to identify patient problems and needs; placement
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criteria to ensure placement in the appropriate level (setting), phase
(detoxification, rehabilitation, etc.), and intensity of care; and a means of
facilitating movement through a continuum of treatment services
(SAMHSA, 1995b). Ideally, all three elements are incorporated into pa-
tient placement criteria.

There is, however, no national consensus about the most appropriate
patient placement criteria, mainly because of the dearth of research, meth-
odological limitations in its conduct, and the inconsistency of some stud-
ies (SAMHSA, 1995b). Few managed care companies publish their patient
placement criteria. The American Society of Addiction Medicine (ASAM)
is one of the first organizations to have developed placement criteria, and
the most widely used. The few studies that have evaluated the validity of
ASAM criteria have failed to demonstrate effects on patient outcome
(McKay et al., 1992); another large-scale study is in progress (D.
Gastfriend, Massachusetts General Hospital, personal communication,
1995). Assessing the clinical validity of existing patient placement criteria
is a vital area for research attention. This task is complex because there are
a range of treatment settings and other options for matching, and most
phases of treatment can be delivered in more than one setting (Hayashida
et al., 1989; Washton, 1989; Alterman et al., 1994; McKay et al., 1994;
Mattick and Hall, 1996).

In addition to decisions about treatment phase, setting, and services
for associated problems, providers are faced with other decisions about
program characteristics (e.g., intensity, duration, structure, and philoso-
phy) and therapy characteristics (e.g., therapeutic approach, group
versus individual therapy, and therapist characteristics) (Hser, 1995). A
particularly important element of matching is identifying how patient
characteristics interact with different types of treatments and treatment
programs. Patients who have psychiatric, medical, family, and/or legal
problems are likely to need highly trained staff with special training in
complex interventions.

Two studies of matching patients strictly with drug dependencies to
treatment settings that addressed particular needs demonstrated better
treatment outcomes than treatment settings that did not address specific
needs (McLellan et al., 1983, in press, b). Both studies were prospective in
nature, however, assignments were not random.

A newer paradigm for matching patients to treatment stems from the
concept of “stages of change” (Prochaska and DiClemente, 1983, 1986).
This concept was developed from clinical observations that patients with
drug abuse disorders have varying levels of motivation to alter their be-
havior. Six stages have been described: precontemplation, contemplation,
determination, action, maintenance, and relapse. Those stages are seen as
making up a circle around which patients move in their attempts to stop
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drug abuse. In studies of smokers, they found that most went through the
six stages three to seven times before achieving sustained remission
(Prochaska and DiClemente, 1983). This model implies that a therapist
should develop different approaches according to the patient’s stage. For
example, motivational enhancement may be the only approach possible
for someone who is a “precontemplator,” whereas relapse prevention
would be more appropriate for one who is in the action or maintenance
phase. Research on how best to measure the stage of change and on devel-
oping interventions that address specific changes is currently under way
and may provide a mechanism for improving treatment.

However, there has been limited independent research on the costs
and benefits of patient matching, and managed care providers and others
are matching patients to treatments without empirical evidence that the
matching they perform yields the most cost-effective outcomes (Hser,
1995). Further, there is limited research on the optimal, most cost-effective
configuration of services for different groups of patients. Yet some man-
aged care contracts place severe limits on the addiction-focused services
(e.g., not allowing more than three days for detoxification), whereas oth-
ers “carve out” drug abuse-focused treatments from treatment services
that are related to the psychiatric, medical, and other problems associated
with abuse and dependence (see Chapter 9).  In some cases, state guide-
lines require separate licensing for drug abuse and mental health services
and separate administration of drug abuse treatment from psychiatric,
medical, family, and other related services.  The result of these practices
can be less service delivery (McLellan et al., in press, a) and poorer out-
comes (T. McLellan, University of Pennsylvania, personal communica-
tion, 1995) and may defeat the principle of matching patients to the most
effective treatments.

Treatment of Patients with Co-Occurring
Psychiatric Disorders and Drug Abuse

A related issue is treatment of patients with co-occurring psychiatric
disorders and drug abuse.5 About 64 percent of those seeking treatment
for drug abuse have one or more co-occurring psychiatric disorders. The
prevalence of co-occurring disorders is much higher in this population
than in the general population (Regier et al., 1990; Kessler et al., 1994).
These patients are an important population because they are more expen-
sive to treat, they usually require more complex and costly interventions,
and they relapse more frequently (Garnick et al., in press).
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Assessment and Diagnosis

A long-standing problem has been the difficulty in correctly identify-
ing psychiatric disorders that occur in drug abusers. Drug-produced psy-
chiatric disorders can result from acute drug effects, chronic intoxication,
drug withdrawal, or effects that persist for months or years after detoxifi-
cation has been completed (Woody et al., 1995a). Examples of psycho-
pathology resulting from acute drug effects are alcohol-induced depres-
sion, stimulant-induced psychoses, or withdrawal-induced depression
and anxiety. Examples of persistent drug effects are dementia associated
with chronic alcohol, sedative, or inhalant dependence, or “flashbacks”
from hallucinogens such as lysergic acid diethylamide (LSD) (APA, 1994).

Research has clearly demonstrated that drug-produced psychiatric
disorders can appear identical to primary, independent psychiatric disor-
ders. Differentiation on the basis of presenting signs and symptoms alone
is often impossible (APA, 1994). Correct identification is critical because it
has important treatment implications. Primary psychiatric disorders tend
to run a long-term course and require extended treatment.  Drug-pro-
duced psychiatric disorders tend to follow the course of the drug abuse;
usually resolve when the drug abuse remits; and often need only observa-
tion, supportive counseling, or short-term pharmacotherapy. Additional
study of persistent drug-produced psychiatric disorders (e.g., potential
long-term effects of dependence on stimulants such as cocaine) is impor-
tant both in prevention and for the design and implementation of treat-
ment programs.

Pharmacotherapy

Among persons with drug abuse or dependence, the rates of depres-
sion reach 26 percent, a higher rate than that found in the general popula-
tion (Regier et al., 1990; Kessler et al., 1994). Progress has been made in the
treatment of depression in clients with opioid or alcohol dependence.
Some of this depression may be drug induced and resolve with sustained
abstinence (Schuckit, 1994). Several well-controlled studies have shown
that antidepressant pharmacotherapies, such as desipramine or imi-
pramine, can be very helpful with carefully selected depressed patients
who are drug dependent (Nunes et al., 1995; Mason et al., 1996). How-
ever, due to the possible contribution of the drug abuse to the develop-
ment of depression, there has been some controversy about the condi-
tions under which antidepressants and other pharmacotherapies should
be used in this population.

Few studies, however, have been performed on the use of pharmaco-
therapies and psychotherapies for other co-occurring psychiatric disor-
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ders. One controversial group of pharmacotherapies for anxiety disorders
among patients with drug abuse has been benzodiazepines. They are
generally considered safe and effective for a range of anxiety disorders
and are among the most widely used pharmacotherapies (Tyrer, 1984).
However, there is clear evidence that some benzodiazepines have a sig-
nificant abuse liability (Sellers et al., 1993).  Consequently, the use of
benzodiazepines in patients with a history of drug abuse or dependence
is often judged to be contraindicated.  However, not all benzodiazepines
are equally prone to abuse. Medications such as oxazepam, clorazepate,
or others with longer duration to onset of peak effect not only might be
useful in treating patients with co-occurring anxiety, but may have little
risk of abuse when taken orally.  Studies to determine the usefulness of
benzodiazepines with slow onset to peak effects for patients with drug
abuse and anxiety disorders would be helpful in providing data on this
issue.

Additionally, since U.S. drug abusers often abuse multiple drugs,
studies are needed to determine the interactions among drugs of abuse,
medications used to treat drug dependence, and medications used to
treat comorbid psychiatric and medical disorders. For example, a medica-
tion intended to prevent relapse to cocaine dependence should be tested
for adverse consequences when used in combination with alcohol or opi-
ates since these drugs are commonly used together. This is an area in
which the behavioral models discussed in Chapter 2 could make signifi-
cant contributions.

Further, pharmacokinetic studies of medications are typically carried
out in healthy individuals, whereas many drug abusers have multiple
health problems.  Thus, the interactions among abused drugs, medica-
tions for drug abuse or dependence, and medications for psychiatric and
medical problems may be altered in drug abusers.  To optimize treatment
strategies and to prevent adverse health outcomes, pharmacokinetic stud-
ies are needed to determine these possible interactions.  Additionally,
comparative studies of pharmacotherapies and psychotherapies for spe-
cific, well-defined depressive or anxiety disorders with this population
(drug abuse and psychiatric disorders) could provide important data
about the most appropriate therapies.

Special Populations

There is a dearth of research on drug-abusing women, prisoners, and
adolescents. For reasons discussed below, it is extremely important for
those populations to gain access to, enter, and remain in treatment. Most
of the research opportunities center on treatment access, retention, and
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effectiveness. There are large gaps in our knowledge of these areas, much
of which is attributable to methodological difficulties.

Women

The health consequences of drug abuse can be more serious for
women than for men, in spite of the fact that fewer women abuse drugs.
Women can contract HIV through injection drug use or prostitution to
purchase drugs.  Maternal drug use can result in transmitting the disease
to their fetus, premature delivery with serious complications, and impair-
ments in parenting. Yet research has documented more barriers to treat-
ment entry for female than for male alcoholics (Weisner and Schmidt,
1992; Schmidt and Weisner, 1995). Some of the obstacles for women are
the cost of treatment, the possible loss of custody of their children, and the
lack of child care (Beckman, 1994). Similar barriers to treatment may be
operating for male drug abusers, but the extent of the problem is un-
known.

A recent study of more than 12,000 clients in treatment found that
women tended to drop out of treatment at higher rates than men (Mammo
and Weinbaum, 1993). It is possible that women have difficulty making
child care arrangements, fear retribution, or feel uncomfortable talking
about their problems when being treated in programs that are predomi-
nantly male. Some programs, in an attempt to overcome these barriers,
have experimented with women-only groups and with on-site facilities
for child care.

Studies have also shown that women with drug abuse disorders typi-
cally have more psychiatric disorders (including depression and anxiety)
than males (Blume, 1992). Many drug- dependent women have been sexu-
ally abused as children, suffer from posttraumatic stress disorder, and
have significant problems forming healthy relationships with males
(SAMHSA, 1994b). Abusive relationships with drug-abusing males are
common, sometimes characterized by situations in which the male exerts
control by providing drugs. These complex issues indicate that psychiat-
ric assessment and treatment constitute a particularly important aspect of
drug abuse treatment for women. Few studies have been done to examine
the effect of integrating psychiatric treatment into the ongoing services of
programs that treat drug-abusing women.

In spite of those problems, research shows that when women remain
in treatment, they benefit just as much as men do (Sanchez-Craig et al.,
1989; Ball and Ross, 1991; Finnegan, 1991). Methadone maintenance pro-
grams for pregnant women are the best studied, but outcomes in many
other settings indicate that women benefit at least as much as men from
the range of treatments that are currently available (Hubbard et al., 1989;
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IOM, 1990a).  There is a dearth of studies on programs that deliver ser-
vices tailored to women’s needs.

Problems continue to be greatest for pregnant women. In the past,
many treatment programs automatically excluded pregnant women be-
cause of liability concerns or concerns about lack of expertise with medi-
cal complications of pregnancy. Some areas of the country have enacted
laws that classify drug abuse during pregnancy as a form of child abuse,
which would lead to the placement of children in foster care. These laws
do not seem to reduce drug abuse, but they may have the negative effect
of discouraging pregnant drug users from seeking treatment (see Chapter
10). Exclusion of pregnant women from treatment programs is beginning
to diminish, however. A recent survey of 294 drug treatment programs in
five cities revealed that the majority of programs (70–83 percent) accepted
pregnant women. Fewer programs, however, accepted women who were
Medicaid recipients, and even fewer programs provided child care
(Breitbart et al., 1994).

When pregnant women succeed in gaining access to treatment, they
face yet another hurdle—the lack of pharmacotherapies specifically ap-
proved for use in pregnancy (IOM, 1995b). This problem is true for medi-
cations of all kinds, not just for those used in drug abuse treatment. Phar-
maceutical firms rarely, if ever, seek Food and Drug Administration (FDA)
approval for use of their products in pregnancy, mostly because of liabil-
ity concerns. When pregnant heroin drug users, for example, need treat-
ment to reduce drug use and the risk of HIV transmission to themselves
and their unborn, their doctors are strongly discouraged by federal treat-
ment regulations and by the manufacturer from prescribing LAAM. Ac-
cording to federal treatment regulations, pregnant women are offered
methadone, which is not formally approved by the FDA for use in preg-
nancy.  FDA has drafted guidelines recommending that future studies of
antiaddiction medications include women, but the guidelines do not pro-
vide advice for a mechanism dealing with increased risk for product li-
ability (Woody et al., 1996).

Prisoners

Treatment programs have recently become more prominent in some
correctional settings, with therapeutic communities among the most com-
mon modalities.  The therapeutic community provides a total treatment
environment isolated from the rest of the prison population—separated
from the drugs, the violence, and the norms and values that mitigate
against treatment, habilitation, and rehabilitation.  Treatment programs
based in correctional settings sometimes include aftercare in the commu-
nity after release from prison. Although therapeutic communities appear
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to be the most visible drug abuse treatment programs in correctional
settings, there are numerous other modalities, many of which are
grounded in individual and group counseling and 12-step approaches.
However, there is limited information about these programs in the drug
abuse literature. There are virtually no methadone maintenance programs
offered in correctional settings, which is most likely a result of policies to
eliminate the availability of a medication that is itself a controlled drug.

Most treatment of drug-involved offenders takes place in commu-
nity-based settings as a condition of parole or probation or in lieu of
prison. Treatment in the community is made possible through programs
that link the criminal justice system with specialty drug abuse treatment
programs. The most prominent example is Treatment Alternatives to
Street Crime (TASC), whose programs are found in more than 25 states
(Inciardi and McBride, 1991). Evaluation data indicate that TASC-referred
clients remain in treatment longer than non-TASC clients (court referrals
to treatment without TASC services). Other programs linking treatment
to parole and probation have experienced favorable results (Chavaria,
1992; Van Stelle et al., 1994).

Although there are extensive studies of drug-involved offenders who
are treated effectively in community settings, there is a dearth of informa-
tion about drug treatment programs in prisons or about the best means of
treating drug abusers in these settings. What is known is that for the few
prisoners who succeed in gaining access to a limited number of prison-
based therapeutic communities, treatment is effective. Many in the drug
treatment community believe that prisoners have the most profound treat-
ment system needs in light of the pervasive violence and widespread
availability of illicit drugs within the prison system.  The co-occurrence of
addictive and severe psychiatric disorders is also highest in the prison
population (Regier et al., 1990).

Adolescents

Adolescents are also vulnerable to the consequences of drug abuse,
including health effects, accidents and injuries, involvement with vio-
lence resulting from illegal activities, and the transmission of HIV
(Czechowicz, 1991). Adolescent drug abusers differ from adult drug abus-
ers in several ways that are significant for treatment. The majority of
adolescent drug abusers have a shorter history of drug abuse; have less
severe symptoms of tolerance, craving, and withdrawal; and usually do
not have the long-term physical effects of drug abuse (Kaminer, 1994).
However, they are at the greatest risk for developing lifelong patterns of
drug abuse (Dusenbury et al., 1992).

Adolescents accounted for about 11.1 percent of all patients in spe-
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cialty drug abuse treatment programs in 1993 (SAMHSA, 1995a), down
from 16.9 percent in 1987, although their proportion appears to be rising
again (SAMHSA, 1995a). There is increasing recognition of the need to
implement and evaluate treatment programs designed specifically for
adolescents (IOM, 1990b). A new study of treatment effectiveness for 3,000
adolescents enrolled in standard treatment programs is under way, with
findings to be reported in 1997 (R. Hubbard, Research Triangle Institute,
personal communication, 1995). There are additional opportunities to de-
sign and evaluate the effectiveness of special programs with services tai-
lored to adolescents.  Results from such studies will enable the develop-
ment of targeted treatment and prevention programs.

RECOMMENDATION

Substantial progress has been made during the past 20 years in our
knowledge of drug abuse treatment.  Research has shown that drug abuse
treatment is both effective and cost-effective in reducing not only drug
consumption but also the associated health and social consequences.
Continued research on drug abuse treatment is needed in many priority
areas.

The committee recommends that the appropriate federal and pri-
vate agencies continue to support research to improve and evaluate
the effectiveness of drug abuse treatment. This includes studies on
optimal strategies for matching patients to the most appropriate
treatment modalities; development of medications for the treatment
of drug abuse and dependence; the efficacy of pharmacotherapies
and psychosocial therapies to treat individuals with co-occurring
psychiatric disorders and drug abuse; the natural history of HIV
infection among drug users and effective models of health care
delivery for HIV-infected drug abusers; and the efficacy of treat-
ment programs designed toward addressing the needs of special
populations (i.e., women, adolescents, and prisoners).
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9

Managed Care

Managed care has become an important trend in drug abuse treat-
ment. In response to the escalating costs of treatment, managed care pro-
poses to contain costs, increase access, and ensure quality. It entails many
changes from traditional fee-for-service coverage, including changes in
the organization, financing, and delivery of services—most recognizably
through case management, which seeks to match patients to the most
appropriate, yet least restrictive, treatment setting.

Despite its enormous growth, there is a dearth of peer-reviewed re-
search about whether managed drug abuse care is achieving these goals.
Due to the proprietary nature of data collected by private managed care
organizations and the competitive managed care market, most of the stud-
ies conducted to date are from Medicaid or other publicly subsidized
programs. Further, research has not addressed concerns about patients
being denied treatment or being undertreated; the quality of care being
reduced; or the cost of care being shifted to families, public health and
welfare agencies, and the criminal justice system (Mechanic et al., 1995).
Evaluations of the performance of managed care are largely in the form of
anecdotal reports, proprietary evaluations, and studies published in jour-
nals that are not peer reviewed. The paucity of independent, peer-re-
viewed research on a topic of such pervasive importance presents health
services researchers with an opportunity to provide crucial information
to policymakers, payers, providers, and consumers.

This chapter describes the modest body of research on the topic, rely-
ing exclusively on government-sponsored or peer-reviewed, published
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research. It identifies significant research opportunities in areas such as
access, costs, utilization, and treatment outcomes, including quality of
care. It also examines the formidable barriers to research and the need to
ensure the rapid translation of research results into clinical practice. This
chapter uses the term “managed drug abuse care” to refer to the drug
abuse component of managed behavioral health care, the branch of man-
aged care that administratively combines the traditionally separate areas
of drug abuse and mental health.

OVERVIEW

Managed behavioral health care is characterized by a variety of ap-
proaches designed to control the cost of services by altering the treatment
decisions of both patients and providers (IOM, 1989; Mechanic et al.,
1995). There is no single model of managed behavioral health care, and
the various approaches are evolving rapidly in a dynamic and highly
competitive market, thereby hampering research efforts to characterize
them and to evaluate their impact. The overall goal is to alter the orienta-
tion and restrain the costs of behavioral health care through changes in
the organization, financing, and delivery of services. By incorporating the
elements of managed care, which are described later in this section, pro-
jected costs can be reduced by up to 30 or 40 percent, according to some
industry estimates (Geraty et al., 1994).

Virtually unheard of a decade ago, the burgeoning industry of man-
aged behavioral health care is estimated to cover more than 102 million
people across the United States, most of whom are insured under em-
ployer-sponsored private health insurance (Oss, 1994). This estimate rep-
resents the majority of those covered under employer health care plans,
given that 143 million people in the U.S. population have such coverage
(CRS, 1994). The figure of 120 million enrollees refers to those eligible
individuals whose private or public insurance covers managed behav-
ioral health care, not to those who receive treatment. According to a re-
cent, nationally representative survey, about 50 percent of specialty drug
abuse providers, both publicly and privately owned, report that an aver-
age of 23 percent of their clients have their treatment paid for by managed
care (T. D’Aunno, University of Chicago, personal communication, 1995).

Managed behavioral health care is offered most commonly through
one of two general types of managed care organizations: health mainte-
nance organizations (HMOs) or carve-out vendors (also known as man-
aged behavioral health care organizations or MBHCOs) (Table 9.1). These
organizations are under contract mostly to employers and public agen-
cies, which pay for some or all of the cost of care. Carve-out vendors are
fiscal and management intermediaries that typically contract with pro-
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viders for the actual delivery of mental health and drug abuse services
through groups of preferred providers organized as networks.  Access to
the network is controlled by a “gatekeeper” (typically a primary care
physician, an evaluation counselor, or a professional with an employee
assistance program) who assesses the need for treatment and is respon-
sible for referrals; it is critical that the gatekeeper function be performed
by someone credentialed in drug abuse treatment.  Carve-out vendors
may be specialized units within larger managed care organizations, or
they may function independently. It would appear that at each stage in
the contracting and subcontracting of treatment there would be addi-
tional administrative costs that are not being put into treatment.

Staff model HMOs (those HMOs with salaried staff on-site) have tra-
ditionally provided managed behavioral health care through their own
staff.  Increasingly, however, both staff model HMOs and independent
practice association (IPA) HMOs1  are entering into contracts or joint ven-
tures with carve-out vendors to administer and deliver behavioral health

TABLE 9.1  Managed Behavioral Health Care

Organization Access Providersa

Carve-out vendor EAP, 24-hour toll- Networks
free number or primary
care professional

Carve-out of
behavioral health care

HMOs Primary care professional Staff or
or mental health staff IPAb

NOTE: EAP = Employee assistance program.

aInstitutions, programs, and practitioners.
b Independent practice association, a group of office-based practitioners who operate on a

fixed budget under contract to an HMO.

SOURCES: Freeman and Trabin (1994); Suzanne Gelber, Brandeis University, personal com-
munication (1996).

1These are groups of office-based practitioners that operate on a fixed budget and con-
tain many elements of managed care.
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care.  Likewise, a traditional fee-for-service (or indemnity) medical in-
surer may “carve out” behavioral health care through a contract with a
carve-out vendor. In such a plan, which accounts for almost 30 percent of
managed behavioral plans, the behavioral health care benefit is managed
via a network even though other health care benefits in the same plan are
not (Foster Higgins, Inc., 1994).

Despite the diversity of managed behavioral health care models, they
share four common elements that derive from broader managed care
principles (Shueman and Troy, 1994): (1) selective contracting, (2) mecha-
nisms for monitoring or managing services, (3) financing structure, and
(4) benefit structure (described below).

Selective Contracting

Managed care organizations refer drug abuse patients to selected in-
dividual and institutional providers with whom the companies have ne-
gotiated set fees for service, either at a discount from standard rates or on
a capitated basis (see below). Patients are penalized financially for using
providers outside the network, and the in-network benefits package and
provider network tend to be more inclusive and comprehensive. In addi-
tion to establishing fees, the contracts between organizations and provid-
ers stipulate the providers’ roles in adhering to the organization’s proto-
cols and procedures for managing patient care, reporting results, and
allowing the organization to audit care on a confidential basis.

Mechanisms for Monitoring or Managing Services

These procedures ensure the necessity, appropriateness, and quality
of care. They typically involve readmission review; utilization manage-
ment to refer patients to the most appropriate providers and medically
necessary services; utilization management prior to, during, and after
discharge from inpatient or 24-hour care; and intensive case management
of complex or high-risk cases.

Financing Structure

Managed care organizations commonly operate on a fixed adminis-
trative fee basis, on a budget referred to as “capitation” (a flat dollar fee
per covered beneficiary), or on a flat fee per case. Rates are negotiated in
advance with the employer or entity that hires the managed behavioral
health care organization. When the expected rate is exceeded, the man-
aged care organization assumes some or all of the financial risk. This
financial risk is sometimes shared “downward” with network practitio-
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ners. Risk sharing is intended to provide incentives to deliver cost-effec-
tive and innovative services.

Benefit Structure

A benefit plan outlines the services and providers that are covered
and the terms of coverage (e.g., beneficiary deductibles or copayments;
service duration or limits). Under managed care, the benefit plan usually
is designed to give incentives to both patients and providers for early
intervention (although this often has not been the case for illicit drug and
alcohol dependence), the use of network providers, and the use of ser-
vices consistent with medical efficacy.

An important element is whether drug abuse benefits are offered as
part of an integrated medical plan—a “carve-in” policy—or whether they
are separated (like dental care) from other medical services in a “carve-
out” policy. Carve-in policies, most common in staff model HMOs, offer
the potential advantages of increased provider communication and coor-
dination, destigmatization, and accounting for cost offsets (reduced medi-
cal costs stemming from treatment of the drug abuse).2  Carve-in policies
are potentially advantageous for drug-abusing patients with medical or
psychiatric problems (e.g., compliance with antituberculosis therapy has
been shown to be most effective when patients’ daily medication is di-
rectly observed by a health care provider in the context of a treatment
program) (Chaulk et al., 1995). It is less burdensome on the patient and
more fruitful for public health, because of better compliance, when pa-
tients can obtain their primary care and drug abuse treatment at the same
site.

On the other hand, carve-out vendors offer the advantages of linkage
with employee assistance programs, more specialized medical staff (e.g.,
medical directors and clinical case managers), more elaborate protocols,
more specialized quality management, more extensive customer services
and comprehensive network, and the ability to offer a consistent benefit
plan anywhere in the United States (S. Gelber, Brandeis University, per-
sonal communication, 1996). They also offer a cost-saving alternative for
employers who want to retain traditional indemnity medical insurance
for employees but feel they cannot afford the expense of unmanaged
behavioral health care. One disadvantage is that carve-out vendors may
have incentives for cost-shifting,3  because they usually have no responsi-

2This assumes that the behavioral health component of care is integrated with the medi-
cal component and is not contracted out through a carve-out vendor.

3Cost-shifting occurs when the costs of care are transferred from the treatment provider
to other health care providers, families, schools, public health and welfare agencies, or the
criminal justice system.
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bility for the provision and/or funding of patients’ medical services (Me-
chanic et al., 1995).  This is also true to a lesser extent for carve-in vendors,
because they are generally responsible for all health care services. An-
other disadvantage is fragmentation of the sites of service delivery, which
may prove problematic, especially in emergency situations with suicidal
patients, since drug abusers often have co-occurring psychiatric disorders
(see Chapter 8) (Regier et al., 1990). Data from the National Comorbidity
Study revealed that 41–66 percent of those with a lifetime addictive disor-
der also have a lifetime history of at least one psychiatric disorder (Kessler
et al., 1996). Patients with co-occurring addictive and psychiatric disor-
ders are thought to be treated most effectively in integrated systems of
care (Osher, 1996).

Drug abuse practitioners and treatment facilities have not fully em-
braced managed behavioral health care. Their reasons are varied but likely
emanate from concerns about decreased professional autonomy, lower
fees, the potential for decreased confidentiality of patient records, and
enhanced supervision by individuals who may not be credentialed in
drug abuse treatment.

Growth of Drug Abuse Treatment Benefits

By the early 1990s, almost 100 percent of employer health plans in
medium and large corporations covered some type of drug abuse ben-
efits, either managed or unmanaged. That was in stark contrast to 1983,
when only about 43 percent of employers made such provisions (BLS,
1992, 1994). The growth in drug abuse coverage stemmed from rising
employee demand, state mandates, and awareness by employers and cli-
nicians that untreated drug abuse reduces productivity and contributes to
absenteeism, health problems, theft, and accidents (IOM, 1995). Drug
abuse benefits in conventional, unmanaged indemnity policies were usu-
ally subject to special limitations that were more restrictive than general
health benefits. The limitations usually pertained to the total number of
days of care available per year or to the total dollar amount that could be
spent per year, per confinement, or per lifetime. For example, a typical
policy restricted inpatient drug abuse care to 30 days per year, restricted
outpatient care to 20 to 30 visits per year, and/or contained maximum
dollar amounts such as $50,000 per lifetime for all treatment modalities
(BLS, 1992, 1994).

By the mid-1980s, managed behavioral health care began to take hold,
particularly due to employer pressures for cost containment and the avail-
ability of venture capital financing for new carve-out providers (Freeman
and Trabin, 1994). Another impetus came from studies showing that
many, but not all, drug abuse patients could be treated just as cost-effec-
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tively in outpatient settings as they could in more costly inpatient settings
(Center of Alcohol Studies, 1993; Alterman et al., 1994).  Managed care
promised the attractive alternative of lower costs, increased access, and
more clinically appropriate treatment. It became so alluring that by the
mid-1990s, industry surveys showed private managed behavioral health
care enrollment to have increased from 48 million to 60 million over a
two-year period (Geraty et al., 1994). Instead of relying on previous ben-
efit plan limitations in treatment dollars or days of coverage, managed
care organizations stressed benefit flexibility and patient matching to the
most appropriate level of care through individual case management, uti-
lization review, and provider networks. Patient placements were dictated
by placement criteria that typically were developed internally but were
not made available publicly.

 One important means of referral into managed drug abuse care has
been through employee assistance programs (EAPs). These are workplace
programs, usually paid for by employers, designed to help employees
address problems that affect their performance, including drug abuse
problems. EAPs began in the 1950s as internal occupational alcohol pro-
grams run by recovering alcoholics. They often referred alcohol-depen-
dent employees to self-help groups such as Alcoholics Anonymous
(Mucnick-Baku and Traw, 1992). Since then, EAPs have proliferated na-
tionwide and have expanded to address other employee problems. With
respect to employee drug use, EAPs typically perform a brief assessment
or crisis intervention and make referrals to treatment programs. They
may also monitor treatment and provide follow-up counseling as part of
continuing care. EAPs generally do not provide treatment services (al-
though some offer short-term counseling); rather, they help to ensure that
employees receive the treatment they need and return to productive em-
ployment. Some EAPs are internal or external stand-alone programs,
whereas others are integrated into a treatment network organized through
a carve-out vendor and serve as a gateway to treatment (Freeman and
Trabin, 1994). A review of EAPs has been performed by the National
Research Council (NRC, 1994).

 Public Versus Private Systems

The initial growth in managed behavioral health care originally took
place in the private sector, through employer-sponsored health insur-
ance, but this trend is changing rapidly. State and local agencies, which
pay for the majority of drug abuse clients in treatment, have been forced
by budget pressures to turn to carve-out vendors or HMOs to oversee
their programs for low-income drug abusers. In other words, state and
local authorities are beginning to purchase services from some of the
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same organizations under contract to private employers. While it is not
known how many Medicaid recipients or other publicly subsidized cli-
ents are covered by managed behavioral health care, about 7.8 million (25
percent) Medicaid recipients are enrolled in managed care in general
(Rowland et al., 1995). A number of states—including Massachusetts,
Ohio, and Minnesota—have developed managed drug abuse care for their
Medicaid patients through special waivers from the agency that oversees
the Medicaid program, the Health Care Financing Administration
(HCFA).4  About 30 states have waivers approved or pending (Kushner,
1995).

Greater reliance on carve-out vendors and HMOs to manage public
and private drug abuse patients may have the potential to reverse the
historic separation between privately and publicly funded drug abuse
treatment providers. An earlier Institute of Medicine (IOM) report de-
scribed the drug abuse treatment system as a “two-tiered system” (IOM,
1990). A private tier of providers serves clients who have private health
insurance or sufficient resources to pay for expensive treatment out of
pocket. The public tier—which accounts for the majority of clients and
treatment expenditures (Batten et al., 1992)—serves mostly indigent cli-
ents and is made up of publicly owned programs or private not-for-profit
programs whose revenues are largely from public agencies. Publicly
funded clients are heavier users of drug abuse services than privately
funded clients, in part because they enter treatment with a greater degree
of impairment and more associated psychiatric and medical problems.
They also often lack the financial, social, and emotional resources avail-
able to private populations. Among public sector patients, disabled cli-
ents who receive Supplemental Security Income use services with far
greater intensity than other publicly subsidized clients (Callahan et al.,
1994), thus underscoring the importance of associated problems in con-
tributing to the complexity and expense of treatment. It will be important
to monitor the outcome of treatment provided to both public and private
clients if these sectors are integrated under managed care.

The major stakeholders in managed drug abuse treatment are regula-
tors, payers, managed care organizations, providers, advocates, and cli-
ents (Figure 9.1). In a typical example, an employer or public purchaser
hires a managed care organization, which in turn contracts with mental
health and drug abuse practitioners to offer services to enrollees. In 1992,

4Under the Omnibus Budget Reconciliation Act of 1981, states can apply for special
waivers exempting them from requirements to give patients their choice of providers.  The
waivers have enabled states to restrict provider choice in order to develop innovative man-
aged care demonstration programs for Medicaid recipients (CRS, 1993).
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Massachusetts was the first state to transfer all of its non-HMO Medicaid
patients to a private carve-out vendor, which established a network of
mental health and drug abuse providers. In contrast, the Department of
Veterans Affairs (VA) medical centers still function as both the payer for
and the provider of a range of drug abuse, psychiatric, and medical treat-
ments in a capitated arrangement. These medical centers operate some-
what like HMOs, but without many of the managed care elements de-
scribed earlier.

Until there is a solid body of independent research evaluating man-
aged drug abuse care, both the putative benefits and the risks remain
unsubstantiated. Thus far, managed drug abuse care has largely eluded
scrutiny by the health services research community for reasons described
at the end of this chapter. The models of managed drug abuse care are
best developed for employed, middle- to upper-class patients. These pa-
tients are much less disabled than lower-income, publicly subsidized pa-

Regulators

Payers
• Employers
• State and Local Governments
• Federal Government
• Patients

Behavioral Health
Managed Care
Organizations

PROVIDERS

• Health Maintenance
  Organizations
• Carve-out Vendors

CLIENTS

FIGURE 9.1  Stakeholders in behavioral health managed care.
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tients who are likely to have greater treatment needs. However, there is
little published information about the most elementary characteristics of
managed drug abuse treatment, such as staff–client ratios, staff training,
and frequency and duration of services. Even less is known about the
impact on patient care of financial incentives to curtail costs. Finally, al-
though managed behavioral health care organizations appear to be in-
creasingly willing to publish their patient placement criteria, little is
known about whether these criteria are actually adhered to by those re-
sponsible for making placements. Thus, there is a need to undertake stud-
ies of the organization, financing, and characteristics of managed drug
abuse care.

The committee recommends that the appropriate federal agencies
(e.g., the Substance Abuse and Mental Health Services Administra-
tion [SAMHSA], the Health Care Financing Administration
[HCFA], the National Institute on Drug Abuse [NIDA], and the
National Institute on Alcohol Abuse and Alcoholism [NIAAA]) and
private organizations undertake studies of the organization, financ-
ing, and characteristics of drug abuse treatment in the managed
care setting, including variations in the content, intensity, con-
tinuum of care, and duration of treatment as they relate to patient
needs.

Particular attention needs to be given to well-controlled studies of
patient outcomes for private and public sector patients, credentials of
gatekeepers, accountability systems, and patient placement criteria.

 ACCOMPLISHMENTS AND RESEARCH OPPORTUNITIES

Access, Costs, and Utilization

Four major studies have examined the impact of managed care on
access to drug abuse treatment, cost of treatment, and utilization of ser-
vices. All four were conducted in naturalistic, nonexperimental settings,
and three of the four examined Medicaid populations (Table 9.2).  These
studies were methodologically diverse and examined various models of
managed care, but all four compared managed care with unmanaged care
and/or alternative models of managed care—the kinds of comparisons
that are most compelling for those responsible for choosing among differ-
ent managed and unmanaged plans for their beneficiaries.

In 1992, Massachusetts instituted a privately contracted managed care
program for Medicaid patients. Research on this program documented a
48 percent reduction in drug abuse treatment expenditures per enrollee in
the first year of the program, compared with the prior year’s fee-for-
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service (FFS) system (Callahan et al., 1994). This average decrease re-
flected a 67 percent reduction in expenditures for 24-hour care and an 8
percent increase in outpatient expenditures per enrollee. Access, as mea-
sured by the number of service users for every 1,000 enrollees, increased
by 4.6 percent.5  Inpatient length of stay declined by 25.4 percent. Inpa-
tient admissions for drug abuse treatment declined by 69 percent from the
prior year, much of which was attributed to the program’s provision for
detoxification in nonhospital settings (where utilization surged). Denial
of request for 24-hour care was about 7 percent at the beginning of the
program but declined to about 3 percent by the end of the first year.
Because of the absence of data from the prior year, there was no basis for
comparison with denials in the earlier FFS program, which was also the
case with quality of care. Nevertheless, providers perceived quality im-
provements relative to the FFS system, according to a provider survey
included in the analysis.

Some of those same trends were found in the second year of the
managed care program. Enrollment increased by 3 percent, and there was
a gain in access of 5 percent (in terms of the number of users per 1,000
enrollees) compared with the first year (Beinecke et al., 1995). Inpatient
utilization continued to decline, but acute residential days increased by
72 percent. Expenditures for inpatient and outpatient drug abuse care
declined by 32 and 9 percent, respectively. Surveys of providers and pa-
tients reinforced the earlier year’s perception of improved access and
quality.

A study of privately insured patients found some similar results (Ellis,
1992). This study took advantage of a natural experiment by a private
employer whose health coverage extended to 140,000 employees, retirees,
and dependents. The employer mandated managed drug abuse and men-
tal health benefits through a preferred provider organization (PPO) at the
beginning of the third year of this four-year study (1986–1990). Access,
cost, and utilization were compared between year two and year four. For
drug abuse treatment, the study found that access—as measured by the
number of patients per 1,000 enrollees—declined by 43 percent. This dra-
matic decline was most likely the result of an increase in the average
charge per inpatient episode of treatment, leading fewer to seek treat-
ment, rather than to patients’ being denied treatment. The average charges
per enrollee declined by 72 percent over the two-year period, from $778 to
$216. The decrease was attributed to reductions in the number of patients
seeking treatment, the number of episodes per patient, and the average

5The study authors point out, however, that the access figures might be skewed because
of an increase in the proportion of disabled enrollees, who tend to use more services.
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charges per episode. Correspondingly, inpatient episodes per patient de-
clined by 41 percent, outpatient episodes increased by 19 percent, and
office visit claims increased by 54 percent. Clearly, the paramount finding
of the study was the significant decline in drug abuse treatment costs per
enrollee.

A third study examined the Minnesota Consolidated Chemical De-
pendency Treatment Fund, which pooled different funding streams for
publicly subsidized drug abuse clients who had previously been treated
in a patchwork of programs with varying requirements for eligibility and
service delivery. The Minnesota fund operated on a FFS basis but incor-
porated standardized assessment and treatment placement criteria, fea-
tures of managed care. The fund increased access by about 30 percent and
was associated with lower costs per treated client relative to prior years
(Minnesota Department of Human Services, 1993).

Because of perceived opportunities for further cost savings, the Min-
nesota fund is being phased out in favor of legally mandated prepaid
plans. This transition was examined in a study comparing a sample of
prepaid plan admissions with a matched, randomly selected sample of
fund admissions; both plans have the same patient placement criteria
(Minnesota Department of Human Services, 1995). The study examined
treatment placement, completion, and length of stay each year over a
three-year period. In 1994, prepaid clients were far less likely to be placed
in inpatient settings (27 percent for prepaid plan clients versus 48 percent
for fund clients). Correspondingly, 73 percent of prepaid admissions were
to the outpatient setting, compared with 52 percent of fund admissions.
There were no differences in severity of inpatient admissions, treatment
completion rate, or outpatient length of stay. Neither access, cost, nor
outcome comparisons were made between the two programs in this study.

The fourth study is the only one thus far to compare several different
models of managed care with a FFS model (Figure 9.2; Asher et al., 1995).
The study was the outgrowth of a Pennsylvania law, passed in 1988, that
was designed to provide Medicaid patients with a broader continuum of
drug abuse care. Before passage of the legislation, Medicaid clients were
restricted to costly hospital-based services, methadone maintenance, and
outpatient drug-free services; they were denied access to short- and long-
term residential services. When the new statewide system was imple-
mented, Medicaid enrollees were assigned to one of four types of provid-
ers: a county agency, an HMO, a PPO, or a FFS.6  The first three groups

6The study referred to the county provider as a “single county authority.” This was a
local agency responsible for the coordination and monitoring of drug and alcohol services,
which were provided under contract by local providers.  It received county, state, and
federal block grant funds.  The PPO was referred to as a “health insuring organization.”  It
functioned as a fiscal intermediary which also contracted with local providers.
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had varying features of managed care, whereas the FFS group was con-
sidered the “control” group. The county providers used a mix of man-
aged and unmanaged elements; they operated on a fixed budget and used
a case manager to assign patients to the most appropriate care, but each
service was reimbursed on an FFS basis.

Drug abuse treatment services were provided to 10,000 clients over
the course of an 18-month study period from 1990 to 1991. The demo-
graphic characteristics of each study group were similar, but the pretreat-
ment level of drug abuse severity was unknown (except for county
clients). Measures of access, cost, and utilization were examined retro-
spectively (see next section for discussion of outcome findings), and on all
of these measures, county clients fared the best and HMO clients fared the
worst.

County clients experienced the highest degree of access (4.9 percent
of eligible recipients), followed by PPO clients (3.9 percent) and then by
HMO clients (2 percent); the degree of access was not documented for FFS
clients.  County patients also received the greatest average number of
units of service for the lowest average cost per client, followed by FFS
patients and then by PPO patients; the HMO provided the least amount
of services for the greatest cost per patient (Figure 9.2). A unit of service
was calculated by a special formula that created comparability across
different service modalities. The FFS group received the most inpatient
care, whereas the HMO group received the least. HMO patients with the
greatest need for services were given intensive outpatient treatment al-
most exclusively, an option not available to the four other groups of pa-
tients.

The four studies described in this section allow some tentative con-
clusions. All of the studies reported lower costs in managed drug abuse
care relative to traditional FFS plans. In almost all of the studies, there
appeared to be a shift in the delivery of treatment from inpatient to outpa-
tient settings. These findings are consistent with those of a comprehen-
sive literature analysis of managed care plan performance since 1980 for
all medical services (Miller and Luft, 1994).

Nevertheless, the studies described in this section were not rigorous
from an experimental point of view. All were performed in naturalistic
settings in which random assignment was not possible, and there were no
controls for patient severity. Furthermore, the types of managed care plan
under study varied widely. In light of those limitations, it is difficult to
draw firm conclusions—or to extrapolate findings—about access, cost,
and utilization. There also are virtually no data on the extent of denial of
treatment and its impact, a topic discussed later in this chapter.
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The committee recommends that the appropriate federal agencies
(e.g., SAMHSA, NIDA, NIAAA) and private organizations support
research on the impact of drug abuse treatment in the managed care
setting, including studies on: client access, costs, and utilization;
effectiveness and cost-effectiveness of drug abuse treatment under
managed care; quality of drug abuse treatment in the managed care
setting and its impact on treatment outcomes; development of uni-
formly accepted patient placement criteria that have predictive va-
lidity; and denial of treatment, undertreatment, and cost-shifting
practices by providers of managed care (including comparisons be-
tween carve-in and carve-out vendors).

Outcomes

Policymakers and employers are placing increasing emphasis on
monitoring treatment outcomes under all health care delivery systems,
both managed and unmanaged. The purposes of studying outcomes are
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had the lowest average cost per client for the highest average number of units of
service.  The second best performer was the fee-for-service model, which had the
second lowest cost and the second highest units of service.  SOURCE:  Asher et al.
(1995).
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to determine treatment effectiveness and cost-effectiveness, to improve
program performance on the basis of quality, and to improve resource
allocation. With those purposes in mind, this section discusses research
on the most important outcomes of managed drug abuse care, namely,
effectiveness, cost-effectiveness, quality of care, cost offsets, and cost-shift-
ing.

Effectiveness

A universal question asked of managed care is, Does it work? How-
ever, the more appropriate questions facing employers and policymakers
are slightly different. They need to decide, from among many competing
plans, which plan offers the most effective services for their beneficiaries.
The key questions are, Does managed care work compared to fee-for-
service care?  and What models of managed care are more effective than
others?  Measures of the effectiveness of drug abuse treatment, which are
used in one or more of the studies cited in this chapter, are listed in Table
9.3.

The first evidence of the effectiveness of managed behavioral health
care came from the mental health field. The Medical Outcome Study, a
large two-year observational study, compared prepaid care with FFS  care
for a variety of chronic medical illnesses, including depression.7  The de-
pression component of the study, which evaluated treatment outcomes
for 617 depressed patients, found no differences in treatment effective-
ness between the two payment systems when patients were treated by

TABLE 9.3  Measures of Treatment Effectiveness

Reduction in drug use
Abstinence from drug use
Completion of drug treatment
Readmission to drug treatment
Time until readmission to treatment
Client satisfaction with treatment
Improvement in health status and well-being
Improvement in employment and productivity
Reduction in criminal activity

7There were no baseline differences in psychological and physical sicknesses between
patients in prepaid care and FFS care.  FFS care was provided by solo practitioners and by
large, multispecialty groups.  Prepaid care was provided by group practice HMOs, large
multispecialty groups, and IPAs.
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psychologists and general medical clinicians (Rogers et al., 1993). How-
ever, patients with more severe psychiatric disorders, who tended to be
treated by psychiatrists, fared worse under prepaid care; those patients
used less antidepressant medication over time and had greater limita-
tions in role and physical functioning. Because there was no difference in
the baseline degree of impairment between FFS and prepaid patients seen
by psychiatrists, the investigators concluded that the differences in out-
comes were based on the care received. This conclusion prompted inves-
tigators to recommend that policymakers focus attention on patients with
the highest levels of impairment.

Two published studies have addressed the effectiveness of managed
drug abuse care. The first, described earlier, examined treatment effec-
tiveness in relation to treatment modality in Pennsylvania Medicaid cli-
ents (Asher et al., 1995). Treatment modality was a proxy for different
types of managed care providers because each provider relied more
heavily on one type of modality. The outcome measures covered criminal
activity, economic status, medical care, and readmission to drug and alco-
hol treatment. Comparing the post- with the pretreatment period, the
study found that intensive outpatient treatment (which was provided
only by HMOs) was the least effective modality, whereas 24-hour long-
term residential treatment—a combination of case management tech-
niques and FFS reimbursement—was the most effective modality.

Another study examined the relative effectiveness of managed care
and unmanaged care models provided at a single facility for drug abuse
treatment, the Castle Medical Center in Hawaii (Renz et al., 1995). Re-
searchers undertook a retrospective review of 1,594 patient records in
order to examine treatment outcome and length of stay. Treatment out-
come was defined in this study in terms of recidivism (i.e., the return to
treatment at the same or higher level of care at any time within the two-
year study period [January 1, 1990, through December 31, 1991]). Castle
Medical Center afforded the opportunity to study the impact of managed
care because it provided treatment to four separate groups of patients
that were distinguished on the basis of reimbursement mechanisms: in-
tensive managed care, traditional managed care, private pay, and state
funded.

The study found that, with respect to recidivism, there were no differ-
ences among the four groups in spite of significant baseline differences in
age, gender, marital status, and ethnicity. The analysis revealed no sig-
nificant interactions between these demographic variables and the study
findings. In fact, the highest degree of recidivism was dictated not by
method of payment but by patient severity (i.e., a high number of ICD-9
[International Classification of Diseases] diagnoses at baseline). With re-
spect to length of stay (defined as the total number of days spent in
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treatment converted into weighted hours by a special formula), signifi-
cant differences among the four groups emerged.  The state-funded group
had the shortest length of stay, followed by the intensive managed care
group and then the traditional managed care group. This suggested to the
authors that the state-funded and intensive managed care patients could
be treated at lower cost than the traditional managed care patients with-
out compromising treatment effectiveness, although they noted that other
outcome measures should be studied besides recidivism.

One of the greatest problems in using client records is the lack of
measures of treatment effectiveness. Relapse is a common measure used
in research because it is one of the few objective outcome measures for
which data are readily available. The Addiction Severity Index, which is
one of the most comprehensive and commonly used research instruments
for measuring effectiveness, takes about 45–60 minutes to administer at
baseline and about 20 minutes at follow-up. It requires administration by
a trained technician. Due to the length of time and cost, this type of
research instrument would not be feasible in routine clinical use for a
variety of reasons. One new outcome instrument, which is being devel-
oped to assess the effectiveness of alcoholism treatment, requires only 5
minutes for the average clinician to complete and 20 minutes for the
average patient (Rost et al., 1996). There is a critical need for similar, easy-
to-administer instruments that measure the effectiveness of drug abuse
treatment in clinical settings.

One outcome study that did use the Addiction Severity Index, but has
not yet been published, compared the effectiveness of FFS drug abuse
treatment with that of HMOs. In 1991, when the study began, 75 percent
of the study population—Philadelphia Medicaid patients treated by 11
separate programs—were FFS patients; by 1995, 70 percent were treated
by HMOs. Each year randomly selected samples of patients were fol-
lowed through treatment and for six months postdischarge. Since the
dramatic shift to managed care was not foreseen at the start of this study,
comparisons between FFS and HMO treatment were considered to be
inadvertent findings. Patients treated in 1995 received fewer services and
experienced worse outcomes relative to those treated in the first year of
the study, which suggests superior treatment under FFS (T. McLellan,
University of Pennsylvania, personal communication, 1996).

Cost-Effectiveness

The cost-effectiveness outcome measure provides an economic evalu-
ation by comparing alternative treatments to determine which produces a
desired outcome for the lowest cost (Center of Alcohol Studies, 1993).
There have been only two studies of cost-effectiveness of managed drug
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abuse care, both performed at the VA medical center in Philadelphia
(Alterman et al., 1994, 1996). VA medical centers operate somewhat like
HMOs insofar as they have a fixed annual budget, but they do not incor-
porate many of the other features of managed care presented earlier.
Therefore, the studies described below might be characterized as com-
parisons between different treatment modalities or intensities, rather than
between different models of managed care. They are included here pri-
marily because of their methodological value for future research and the
absence of other published cost-effectiveness studies.

The first study compared the costs and effectiveness of day-hospital
and inpatient treatment for cocaine dependence. Day-hospital treatment,
which consisted of 27 hours per week of treatment, was far less costly
than inpatient treatment, which consisted of 48 hours per week. The sub-
jects, 111 male veterans, were assigned randomly to one of the two treat-
ments, after excluding subjects who refused to be randomized and those
with the most severe dependence and associated problems (because it
would have been unethical and inappropriate to randomize them). This
study is unusual because it is the only one described in this chapter to
have used random assignment.

The study found no significant differences between day-hospital and
inpatient treatment in terms of effectiveness; both were effective at reduc-
ing drug use and improving psychological functioning and health status
for mildly and moderately impaired patients (Alterman et al., 1994). For
example, six months after the one month of treatment, 53 percent of day-
hospital and 47 percent of inpatient clients were abstinent from cocaine
usage, as determined by the follow-up Addiction Severity Index and uri-
nalysis. There were no significant differences between the two groups on
entry into the study, including measures of drug use and social function-
ing. The most profound difference was the cost. The one-month episode
of day-hospital treatment cost providers $2,260, whereas the episode of
inpatient treatment cost $6,146. Researchers concluded that day-hospital
treatment was more cost-effective, although they still viewed inpatient
treatment as best for patients with serious physical, psychiatric, and/or
motivational problems, since day-hospital clients were found to be less
likely to complete the recommended course of treatment.

A follow-up study compared a scaled-down version of day-hospital
treatment (12 hours per week) with an even less intensive outpatient
regimen of 6 hours per week (Alterman et al., 1996). The treatments lasted
four weeks and the follow-up took place three months after treatment
entry. The 50 cocaine-dependent subjects were not assigned randomly,
but a random assignment study is now in progress. Contrary to expecta-
tions, both groups had similar outcomes on measures of drug use, psy-
chological functioning, and health status. In addition, there were no dif-
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ferences between the two groups in program attendance, treatment
completion, or baseline demographic and drug use measures. Given its
lower cost and similar effectiveness, outpatient treatment offered at this
lower level of intensity was clearly more cost-effective, but without ran-
dom assignment and a longer follow-up period, the investigators did not
view the results as generalizable.

Quality of Care

Another fundamental question about managed care models is
whether they increase or decrease the quality of care relative to FFS care.
The answer is likely to depend on what indicator of quality is used, how
it is measured, and the model of managed care that is studied. Some of the
major indicators of quality relate to patient satisfaction, time to relapse,
and severity of relapse. Other quality indicators relate to the process of
care delivery, such as the credentials of providers, the appropriateness of
placement, and adherence to practice guidelines (Shueman and Troy,
1994).

Very few studies have examined the quality of managed drug abuse
care; some have been cited earlier in this chapter. In the study of managed
care versus FFS coverage for the Massachusetts Medicaid population,
researchers used readmission rates to 24-hour care as a proxy measure for
quality, under the assumption that inadequate treatment would necessi-
tate readmission in a short period (Callahan et al., 1994). No significant
differences in quality were found, because readmission rates within 30,
60, and 90 days of discharge were similar under both systems (the data
were combined for mental health and drug abuse patients). However, this
period of time may not have been sufficient to capture the extent of read-
mission, because a significant number of relapses occur between three
and six months after treatment completion (Woody and Cacciola, 1994).
Renz and coworkers (1995) also defined quality in terms of recidivism
rates, finding no differences between managed and unmanaged patients.

 A study by independent researchers in 1990 found the content of
managed care practices to vary considerably (Garnick et al., 1994b). This
telephone survey of 31 managed behavioral health care firms found a
broad range of professionals to be responsible for case management. Re-
searchers were not able to identify the percentage of cases to which a case
manager with specialized qualifications in drug abuse or mental health
treatment was assigned. The study found large variations in utilization
review programs. In terms of clinical criteria for authorizing admissions,
all firms had requirements for timeliness in responding to patient and
practitioner requests, but many held their actual criteria confidential. In
the time since this survey was done, however, managed behavioral health
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care firms have become more forthcoming about the release of their place-
ment criteria (SAMHSA, 1995).

In one of the few studies of patient placements in a mental health
setting, Thompson and coworkers (1992) studied the level of care to which
9,055 patients were assigned by one carve-out vendor. This 30-month
study found that over time, more and more patients were being referred
away from inpatient care without regard to severity, reflecting a policy
decision to limit the use of inpatient services. This finding prompted the
authors to question the quality of the care provided by the vendor.

Appropriate placement criteria are viewed as an important measure
of quality and an important predictor of treatment outcome (SAMHSA,
1995). That is why there is a major emphasis on identifying placement
criteria that could be adopted uniformly by all drug abuse treatment
providers, including managed care organizations. One set of criteria, pre-
pared by the American Society of Addiction Medicine and used by many
managed care organizations, addresses a broad continuum of care. These
criteria were developed by a consensus group, and although they are not
universally accepted, they are viewed by the drug abuse field as a step-
ping stone to the creation of a new generation of uniform placement
criteria (SAMHSA, 1995). Currently there is a large randomized trial to
determine their predictive validity (D. Gastfriend, Massachusetts General
Hospital, personal communication, 1995). However, placement criteria
alone do not ensure quality placements. The experience, judgment, and
credentials of those who make placement decisions, as well as the fiscal
incentives under which they operate, are likely to play important roles.
These factors have not been investigated thus far.

Accrediting organizations and the managed behavioral health care
industry itself are becoming more active in quality assurance. Initiatives
are under way by the National Committee on Quality Assurance and by
the Joint Commission on Accreditation of Health Care Organizations.
Through its member association, the American Managed Behavioral
Healthcare Association, the industry has announced plans to release its
first standardized “report card” on access, consumer satisfaction, and
preliminary indicators of quality. Member companies have agreed to col-
lect data on up to 30 distinct measures, thus enabling comparisons to be
made about their performance.

Medical Cost Offsets

Medical cost offsets are defined as reductions in other areas of medi-
cal care utilization as a result of treatment in a given area. The opportuni-
ties for cost offsets with drug abuse treatment are potentially vast because
of the array of medical conditions associated with untreated dependence,
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including AIDS, tuberculosis, and fetal effects (see Chapter 7). At least 60
medical conditions can be caused, in whole or in part, by alcohol, tobacco,
and illicit drugs (Fox et al., 1995).

Research reveals that treatment for psychiatric disorders and alcohol-
ism significantly lowers medical care utilization for patients covered by
both HMOs and traditional FFS arrangements (Jones and Vischi, 1979;
Holder and Blose, 1992; Hoffman et al., 1993). Families of treated alcohol-
ics also experience lower medical care utilization (Holder and Hallan,
1986; Spear and Mason, 1991). Drug abuse treatment is associated with
lower subsequent medical costs, but there are fewer studies and they
often do not separate the impact of alcohol versus illicit drug dependence
and treatment. Yu and coworkers (1991) found reductions in medical
costs for one group of privately insured patients treated for illicit drug
and/or alcohol problems. A large study of publicly funded drug abuse
treatment programs in California found reductions in health care costs of
23.5 percent following treatment (Gerstein et al., 1994). This study also
found large offsets in criminal justice system costs due to reductions in
illegal behavior.

With the advent of managed care, there is greater potential for realiz-
ing cost offsets. The reason for this possibility is managed care’s emphasis
on accountability and the appropriateness of treatment (i.e., tailoring treat-
ments to each individual client’s needs [Mechanic et al., 1995]).  Captur-
ing cost offsets is more likely for carve-in policies, in which the provider
covers drug abuse, mental health, and medical treatment. The provider
stands to realize significant reductions in overall medical care utilization
by treated patients and their families. Carve-out vendors do not realize
these savings themselves and, thus, may have financial incentives to shift
health care costs to other health care providers, a topic discussed in more
detail in the next section.

Cost-Shifting

Cost-shifting occurs when the costs of care are transferred from the
treatment provider to other health care providers, families, schools, pub-
lic health and welfare agencies, or the criminal justice system. If, for ex-
ample, a patient is denied coverage for treatment or is covered insuffi-
ciently, the patient or family may have to pay for treatment costs. If the
patient and the family are unable to pay for treatment and no financial
assistance is offered, the dependence can go untreated. Untreated drug
abuse places a great burden on society in terms of lost productivity and
additional criminal activity, as well as health care costs (IOM, 1995). In-
voluntary discharge of opioid-dependent clients from methadone pro-
grams, which were publicly financed and unmanaged, resulted in higher
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rates of readdiction and higher arrests and incarceration rates, according
to several studies (Prendergast et al., in press).

 It is simply not known whether some types of managed care contrib-
ute to, reduce, or have no effect on cost-shifting. Carve-out firms may
have incentives for cost-shifting because they do not bear the conse-
quences (Mechanic et al., 1995). The extent of cost-shifting is difficult to
identify and track because the costs can appear in many different areas.
One of the many problems is that untreated drug dependence can lead to
loss of jobs and loss of private health benefits, at which point the paper
trail ceases.

BARRIERS TO RESEARCH

Problems abound in conducting research on the impact of managed
care on drug abuse treatment. The problems fall under two general areas:
(1) access to and utility of data and (2) variations in coverage. These
problems are so intractable, and research funding is so competitive, that
academic researchers face hurdles in securing research grants from NIDA,
NIAAA, and SAMHSA, all of which are under fiscal constraints. Conse-
quently, little research has been undertaken, as demonstrated throughout
this chapter.

In terms of data access, one problem is the proprietary nature of data
collected by managed care organizations treating privately insured pa-
tients. It is for this reason that most of the studies cited in this chapter are
from Medicaid or other publicly subsidized programs. Managed care or-
ganizations offering private coverage are reluctant to grant researchers
access to their data, given the highly competitive market in which they
operate and their concerns about protecting patient confidentiality. The
records of public providers can also be difficult to access at times because
of the fragmentation in sources of payment. For example, records for a
facility’s Medicaid patients are kept separate from those for patients
funded by local, state, and federal block grants. Loss of coverage from one
source of payment means that patients must be switched to different
payment systems that often carry different eligibility and benefit struc-
tures. It becomes very difficult to follow public patients during a treat-
ment episode or through repeated episodes. The fragmentation of pay-
ment systems and the desultory impact on treatment propelled the State
of Minnesota to create a special consolidated fund that was described
earlier in this chapter.

Even if researchers gain access to patient data, problems do not cease.
Administrative data sets containing claims and utilization information
are often separate from medical records. The records may be incomplete,
sometimes lacking important information—such as whether a drug abuse
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diagnosis refers to alcohol, other drugs, or both. Records often lack infor-
mation about whether the patient has a co-occurring psychiatric disorder.
Since people with co-occurring psychiatric disorders and drug abuse ac-
count for a sizable proportion of the mental health and drug abuse popu-
lations in treatment—and for much higher than average utilization and
charges—their inclusion in a sample of drug abusers might skew findings
(Garnick et al., in press). Some of the additional problems faced by re-
searchers are the failure to capture and detail utilization; missing infor-
mation about deductibles and prescription drug claim data (usually
handled by a separate data system); sparse demographic data; and lack of
information about benefits (Garnick et al., 1994a).

Variations in benefit plans pose other problems. Coverage may
change over time under the same plan, leading to different patterns of
utilization. There are variations in benefits and in placement criteria across
different plans, thus making it difficult to aggregate patients from differ-
ent plans, even in the same treatment facility. This compromises the abil-
ity to carry out large-scale studies.

There is some cause for optimism, however, as managed behavioral
health care organizations become more receptive to uniform patient place-
ment criteria (SAMHSA, 1995). Uniformity will enable greater ease in
comparing disparate patient populations. Employers and policymakers
are requiring more attention to tracking of patient outcomes in contracts
with managed care organizations. Additionally, managed behavioral
health care organizations are expanding their use of information technol-
ogy, a trend that is expected to improve large-scale data collection and
electronic interchange (Freeman and Trabin, 1994). The industry’s mem-
ber association has embarked on the design of a common data set. Finally,
as the public sector moves toward greater reliance on private managed
behavioral health care organizations to administer treatment for publicly
subsidized patients, there are likely to be heightened requirements for
data collection, analysis, and dissemination. These changes may provide
a more favorable environment in which to conduct research.

 One innovative strategy for research is greater reliance on modeling,
by using strategies analogous to those used to predict prevalence or health
costs of other diseases such as AIDS. Modeling would obviate the need
for access to all medical records. Modeling might be particularly useful in
comparing the costs of patient care in different types of managed care.
For example, patient assessment could be used to yield diagnoses and
needs for care. The costs for treatment of drug abuse and associated psy-
chiatric and medical problems could then be estimated under different
scenarios, such as carve-in versus carve-out care.

Managed care organizations may also become interested in forming
partnerships with the public sector in data collection and analysis. Both
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public and private agencies appear to be eager to use the fruits of research
in more rational program design and to promote managed care as a means
of improving access, preserving quality, and lowering costs. Once these
improved data sets are in place, researchers will for the first time be in a
position to confirm or refute the allegations of cost-shifting, denial of
treatment, and undertreatment under managed drug abuse care.

In light of the formidable barriers to the conduct of research, the
committee recommends that the appropriate federal agencies (e.g.,
SAMHSA, NIDA, NIAAA) and private organizations work together
to develop innovative research strategies and funding mechanisms
to ensure that research proceeds on the impact of drug abuse treat-
ment in the managed care setting. Innovative funding mechanisms
may include contracts, memoranda of understanding, and public–
private partnerships.

CONCLUSION

The only definitive conclusion to be reached on the pivotal claims of
managed health care—that it enhances access, lowers cost, and ensures
quality—is that there are insufficient data. The modest body of research
does point to lower costs and less reliance on inpatient care. However,
treatment outcomes are still unknown due to the current lack of research
on the effectiveness and cost-effectiveness of managed care treatment.
Additionally, there is no research on what could potentially be inadequa-
cies in managed drug abuse care: denial of treatment; undertreatment;
and cost shifting to other providers, public health and welfare agencies,
and the criminal justice system. The committee urges appropriate federal
and private agencies to undertake the studies recommended throughout
this chapter.
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10

Drug Control

For almost a century, the central component of U.S. illicit drug policy
has been a legal structure under which the medical and scientific uses of
opiates, cocaine, and other controlled drugs are tightly restricted and the
production and distribution of these drugs for nonmedical and nonscien-
tific uses are prohibited. Violations of those prohibitions are punishable
by severe criminal sanctions under both federal and state laws. Addition-
ally, federal and state penalties against commercial drug offenses are
supplemented by criminal sanctions against users (i.e., for possessing
drugs for one’s own use).

The effects of drug control usually are not included within the ambit
of “drug abuse research” and are assumed to lie instead within the pur-
view of criminal justice research. In the committee’s view, however, the
effects of legal controls, and of different strategies for implementing and
enforcing them, should be seen as an important component of a compre-
hensive drug abuse research strategy. Conceived broadly, policy-relevant
effects encompass all the benefits of legal controls (in reducing use, abuse,
and dependence on illicit drugs and the associated adverse consequences)
and the costs, or side-effects, of those controls (ranging from violence
associated with the illicit drug trade to the costs of imprisonment). On
many of these questions, there is no dearth of opinion but little in the way
of systematic, rigorous research (Tonry, 1990). Any effort to explore the
wide range of issues relating to the effects (benefits or costs) of drug
control would far exceed the scope of this report and the committee’s
expertise. Instead, the committee discusses several areas of inquiry that
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relate most directly to the public health and to the other fields of investi-
gation explored in previous chapters.

An integrated perspective that encompasses interventions aimed at
both supply and demand can yield important advances by overcoming
disciplinary and bureaucratic boundaries. Many aspects of drug control
and its enforcement are inescapably related to mainstream fields of drug
abuse research, especially etiology, prevention, and treatment. Because
the law and its enforcement affect the price and accessibility of illicit
drugs, drug control policies can affect many aspects of drug-using behav-
ior, including which drugs are used and how they are ingested. A full
understanding of factors relating to initiation or intensification of drug
use might usefully encompass measures of perceived availability and the
perceived likelihood that sanctions (both legal and social) will be im-
posed. Treatment outcome studies might take into account the impact of
variations in drug availability on entry and retention, as well as the coer-
cive “leverage” produced by the threat of prosecution or punishment.
The design of community prevention programs might encompass mea-
sures of drug availability (e.g., price and access) as well as other variables
relating to the intensity of law enforcement in the communities being
studied. As noted in Chapter 7, the consequences of drug abuse (e.g.,
violence) are often intertwined with the sequelae of illicit drug markets
and drug law enforcement.

An important trend in public health research is the inclusion of legal
controls and interventions within a single model of drug abuse research.
A prime example is injury control. For example, the field of highway
safety encompasses studies of the effects of mandatory seatbelt laws,
mandatory helmet laws, speed limits, and various types of licensing re-
strictions. In recent years, injury control researchers have also focused on
the effects of gun controls on firearms injuries. The compelling need to
bring legal controls within a comprehensive public health research model
has recently been recognized in the field of tobacco research, where stud-
ies are being conducted on the design and enforcement of youth access
restrictions, the effects of advertising restrictions, and the effects of a
significant increase in tobacco excise taxes (IOM, 1994). In fact, some pub-
lic health officials and tobacco research funding agencies have come to
believe that “policy research” is an essential component of a tobacco re-
search program (Davis, 1995).

RECURRENT ISSUES IN DRUG ABUSE CONTROL

Arguments about drug control policy proceed too often on the basis
of intuition and supposition rather than empirical data. Even though some
of the disputed issues defy scientific investigation, many of the controver-
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sies that have recurred throughout the history of drug control can be
informed by systematic empirical research. Following a brief survey of
potentially researchable issues, four specific opportunities for policy re-
search are explored in some depth.

Prohibition Versus Regulatory Discouragement

At the broadest level, drug control policy requires a choice between a
system of prohibition (under which drugs are not legally available for
nonmedical use) and a strategy of regulatory containment or manage-
ment (under which drugs are legally available for nonmedical use by
adults). Each of these models can be implemented in a variety of ways.
Within the prohibitory model, varying strategies of enforcement will dif-
ferentially affect the price and accessibility of the prohibited drugs and
the patterns and consequences of their use. Within the regulatory model,
the channels of authorized access can be more or less tightly restricted,
and the product and its marketing can be more or less heavily regulated,
depending on whether and in what ways policymakers aim to affect the
prevalence and circumstances of consumption.

The basic choice between prohibitory and regulatory approaches has
been a subject of ongoing dispute in the field of drug control. Although
most commentators assess these choices within a cost–benefit framework
(e.g., Nadelmann, 1989; Goldstein and Kalant, 1990), they tend to disagree
about the consequences of adopting a regulatory approach in lieu of the
existing prohibition. To what extent would the incidence and prevalence
of drug use, abuse, and dependence, and the associated social costs, in-
crease under a regulatory regime? To what extent would the costs in-
curred under the current prohibitory strategy be avoided under an alter-
native approach? What new costs would be incurred?

Efforts to address these questions often draw on the experience of
other countries that have adopted different approaches toward drug con-
trol (e.g., Reuter and MacCoun, 1995). However, meaningful comparisons
are impeded by numerous cross-cultural differences and by inadequate
or dissimilar data; the ongoing argument about the consequences and
significance of de facto legalization of cannabis in some Amsterdam cof-
fee houses (compare Kleber, 1996, with Ossebaard, 1996, and Sifanek and
Kaplan, 1995) is illustrative. It should be noted, however, that cross-
national studies of the effects of tobacco advertising restrictions have
made a significant contribution to policy debate in this country (IOM,
1994). “Noisy data” on the epidemiology of illicit drug use and on the
effects of drug control policies may be superior to anecdotes, but opportu-
nities for significant advances in knowledge based on cross-national re-
search will have to await improvements in data systems and in the
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conceptualization of policy-relevant variables (MacCoun et al., 1993,
1995).

Another set of comparisons relates to this country’s own evolving
regulatory policies toward tobacco and alcohol. Tobacco policy has re-
cently entered an intriguing period of transition from a laissez-faire ap-
proach to a tightened regulatory model explicitly aiming to discourage
the use of tobacco products without prohibiting them. This use of legal
tools to discourage consumption (advertising limitations, pricing policy,
product regulation, public use restrictions) provides a model of public
health regulation formerly absent in the drug abuse field (IOM, 1994). The
effects of these new initiatives in tobacco regulation should be carefully
studied, not only because reducing the toll of tobacco-related disease is a
major public health priority, but also because these new regulatory initia-
tives in tobacco control may yield useful lessons for controlled substance
regulation. Similarly, the public health effects of alcoholic beverage regu-
lation should be carefully studied. A growing body of research on the
relationship between density of retail outlets and alcohol consumption
(Gruenwald et al., 1993) and on access to alcohol by underage drinkers
(Waagenar et al., 1996) highlights methods of restricting availability
within a regulatory framework and may also yield important insights
regarding fundamental behavioral relationships between availability and
consumption of psychoactive drugs.

All of these issues are interesting and relevant to a broad understand-
ing of the public health effects of legal controls on psychoactive drugs. Of
more immediate relevance to the current research agenda, however, are
questions regarding potential improvements in the implementation of the
nation’s prohibitory drug control strategy.

Abuse Reduction Versus Medical Use

Within a few years after enactment of the Harrison Narcotics Act in
1914, the difficulty of reducing illicit (nonmedical) use of narcotic drugs
without interfering with legitimate medical use became evident. Federal
enforcement authorities decided that maintenance treatment of persons
already dependent on opiates, by private physicians or by local clinics,
was incompatible with the goal of reducing drug dependence (see Musto,
1987). When methadone maintenance became a recognized treatment for
heroin dependence in the 1960s, the debate resurfaced. The proper bal-
ance between therapeutic discretion and law enforcement efforts to sup-
press drug abuse and minimize diversion has been a source of continuing
controversy (IOM, 1995b). Arguments about methadone maintenance of-
ten turn on empirical disputes about the magnitude of diversion associ-
ated with various treatment protocols and the “chilling effect” of enforce-
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ment practices on medical care, particularly in preventing or discourag-
ing physicians from prescribing methadone treatment and from utilizing
other therapeutically indicated procedures (IOM, 1995b).

Another source of continuing conflict has been the inhibiting effect of
controlled substance regulation on other medical uses of the regulated
drugs. Beginning with the Harrison Act, regulatory structures have been
established to restrict the manufacture and distribution of regulated drugs
(as a means of reducing nonmedical use) while allowing the continued
use of such drugs in legitimate medical practice. The Controlled Sub-
stances Act, enacted by the Congress in 1970, established a hierarchy of
regulatory controls purporting to balance abuse reduction and medical
need. This act has served as a model for parallel controlled substance
statutes in every state. Again, however, the preventive effect of those
legal controls on abuse and their inhibiting effect on medical practice
have been sources of continuing dispute (IOM, 1995a). These issues will
be explored in greater detail below.

Penalties for Users

A legal strategy of prohibiting availability of controlled drugs for
nonmedical use does not necessarily entail criminal penalties against us-
ers. (Possession of alcohol for personal use was an offense in only a few
states during Prohibition.) Whether criminal sanctions should be pre-
scribed for alcohol or tobacco possession by underage users or for posses-
sion of controlled substances or drug paraphernalia, depends at least in
part on an assessment of the social benefits of these sanctions (in reducing
use and, ultimately, in reducing abuse and dependence) and the social
costs of enforcing them.

In 1972, the National Commission on Marihuana and Drug Abuse
recommended that criminal sanctions for possession of marijuana for per-
sonal use be repealed. The commission concluded that sporadic enforce-
ment of criminal penalties for marijuana use did not achieve a substantial
preventive effect and that whatever preventive effect such enforcement
did achieve was outweighed by the social and individual costs of enforc-
ing the prohibition. Although 11 states repealed criminal penalties for
marijuana possession in the wake of the commission’s report and most
other states ameliorated the impact of criminal sanctions (Bonnie, 1977),
this trend ended in the late 1970s in response to a substantial rise in
adolescent marijuana use. Interestingly, there has not yet been a defini-
tive study of the behavioral effects of decriminalization of marijuana use
(compare Maloff, 1981, with Cuskey, 1981). Such a study faces two sub-
stantial methodological problems: (1) measuring and controlling for en-
forcement of the prescribed sanctions, and (2) disentangling the “declara-
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tive” or moralizing effect of the sanction from the other social forces
influencing people’s beliefs and attitudes about marijuana use (Bonnie,
1986).

The debate about criminalization of drug users has intensified in re-
cent years, partly in response to European developments (Reuter et al.,
1993). Although criminal penalties have been ameliorated in Italy, Spain,
Switzerland, and Germany, decriminalization in Italy and Spain has been
associated with substantially higher rates of opiate dependence (CASA,
1995; Reuter and MacCoun, 1995). Because of the absence of reliable data
and the relatively passive enforcement of sanctions against users in most
Western European countries (outside Scandinavia), it is impossible to
assess the impact of decriminalization through comparative studies.

Perhaps the most significant policy-relevant research on the effects of
criminalization in recent years pertains to the effects of needle exchange
programs. Two important empirical questions lie at the center of the policy
debate about these programs and about the enforcement of existing pro-
hibitions against possessing needles for purposes of illicit drug use:
whether and to what extent needle sharing (and therefore the risk of
transmitting HIV disease) is reduced, and whether and to what extent the
legal availability of clean needles increases illicit drug use. As noted in a
recent National Research Council report (NRC, 1995), research has shown
that needle exchange programs have the ability to retard the spread of
HIV infection among participating injection drug users, do not affect the
level of self-reported drug use among the participants, and do not appear
to recruit new users to injection drugs, at least in the short term. The
public health imperative of containing HIV transmission argues for con-
tinued research on the long-term impact of these programs and on ways
to improve their effectiveness along the lines recommended in the NRC
report. In light of well-established methods of monitoring the incidence
and prevalence of HIV infection, this area may be ripe for cross-national
policy research.

Strategies of Enforcement

Not surprisingly, criminal justice specialists have often disagreed
about the relative utility of various strategies employed to suppress the
availability of illicit drugs. These strategies include an international effort
to eradicate naturally growing sources of illicit drugs; interdiction of ship-
ments intended for the U.S. market; investigation, penetration, and dis-
ruption of trafficking networks; and state and local police actions directed
at street-level retail dealing and use. From a public health perspective, the
central question is how the contending strategies might be deployed most
effectively to reduce consumption and its adverse consequences, while
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also avoiding increases in crime and violence. These important empirical
questions should be amenable to systematic investigation (Moore, 1990).
Research in this area is explored further below.

Severity of Penalties

Over the course of the twentieth century, criminal penalties for drug
offenses have escalated, de-escalated, and re-escalated. The differential
impact on drug trafficking and consumption is difficult to assess, in large
part because the behavioral effects of threatened sanctions are mediated
by many factors, including the probability of punishment, the strength of
other social deterrents to offending, and the strength of peoples’ incen-
tives to offend. However, substantial resources have been allocated to the
apprehension, prosecution, and incarceration of drug offenders, often at
the expense of other potentially useful interventions, particularly treat-
ment. For this reason, it is important to assess the behavioral effects of
various types of criminal punishment in reducing drug abuse and depen-
dence. This subject is explored below.

Conflicting Aims of Treatment and Punishment

One of the most puzzling features of drug control policy is the inher-
ent tension between two public attitudes about drugs—that illicit drug
use should be penalized, while people with drug problems should be
helped. These divergent inclinations produce numerous contradictions in
legal policy. For example, the desire to facilitate treatment of drug users
sometimes leads to policies that insulate illicit drug use from discovery
and ameliorate its punishment in favor of therapeutic dispositions. Drug
offenses are not the only context in which criminal law is used as a device
for achieving therapeutic effects—therapeutic referrals are not uncom-
mon following charges of family violence, for example. However, the
practice has become more formalized and more routinized in drug cases
than in other contexts.

The empirical issues here are important and numerous. Does the
availability of a therapeutic disposition erode the deterrent effect of the
criminal sanction? Alternatively, does the perceived threat of punishment
undermine the effort to recruit people into treatment? Does the use of
criminal sanction as therapeutic leverage produce better treatment out-
comes than would be achieved by either erasing the threat of punishment
or relying on punishment alone? These questions, too, are further ex-
plored below.

The remainder of this chapter discusses in greater detail four oppor-
tunities for research on the public health effects of drug control: (1) the
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effects of controlled substance regulation on legitimate medical use (in-
cluding medical modalities of drug abuse treatment); (2) the effects of
supply reduction on drug consumption; (3) the effects of criminal sanc-
tions against users (including coerced treatment) on drug consumption;
and (4) the effects of beliefs about confidentiality (or the lack of it) on
participation in treatment.

EFFECTS OF REGULATION ON LEGITIMATE MEDICAL USE AND
SCIENTIFIC RESEARCH

In 1970, Congress enacted the Controlled Substances Act (CSA), which
places drugs in control schedules according to their abuse potential, rang-
ing from Schedule I, including drugs (such as heroin and LSD) that have
high abuse potential and no established medical use, to Schedule V, in-
cluding drugs (such as nonprescription codeine elixirs) that have low
abuse potential and are legally marketed as cough remedies. CSA con-
trols the production and distribution of scheduled drugs by, among other
things, requiring manufacturers and distributors to maintain records of
their production and transportation, limiting refills of prescriptions, plac-
ing production quotas (limits) on such drugs, and requiring the use of
special order forms to transfer these drugs to the retail level.

Although enacted in an effort to curtail drug abuse, its legislative
history makes it clear that CSA was not intended to interfere either with
medical practice or with the availability of controlled substances for le-
gitimate medical or scientific use. However, that has not been an easy
balance to strike. The Drug Enforcement Administration (DEA) and most
state drug control bodies generally favor more extensive regulations on
any drugs with the potential for abuse, so that they can reduce drug
diversion.1  Unfortunately, the measures they advocate, including gov-
ernment-issued multiple-copy prescription forms, elaborate measures for
record keeping and for storing drugs, and stricter scheduling of sub-
stances, tend to increase the difficulty associated with prescribing such
medications or making them available for scientific study. Many physi-
cians and medical organizations perceive that these measures discourage
physicians from prescribing the best drugs for conditions such as chronic
pain, anxiety, attention deficit–hyperactivity disorder, epilepsy, obesity,

1This is not to say that drug law enforcement officials are indifferent to the impact of
controlled substance regulation on medical use.  For example, the DEA Administrator re-
cently ruled that the long-term prescribing of opioid analgesics for a patient with chronic
nonmalignant pain is a legitimate medical use for these drugs and, if appropriately super-
vised, is not grounds for sanctions against the prescribing physician.
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and narcolepsy. The medical and drug enforcement communities are
therefore frequently at odds in debates on public policy, particularly dur-
ing the development of legislation, and the gap between their perspec-
tives has been growing wider (IOM, 1995a,b). Furthermore, federal and
state regulatory obstacles act as a disincentive to the pharmaceutical in-
dustry in developing anti-addiction medications (Chapter 1; IOM, 1995b).

As the controversy grows, the need for better data has become in-
creasingly evident.  Very little systematic research has been conducted on
the actual effects of specific regulations or enforcement practices on either
illicit drug use or medical use. To begin examining these issues, the
National Institute on Drug Abuse (NIDA) recently conducted a technical
review (Cooper et al., 1993). The resulting publication, Impact of Prescrip-
tion Drug Diversion Control Systems on Medical Practice and Patient Care,
presents preliminary evidence that drug control regulations have adverse
effects on the treatment of a number of diseases. For example, DEA has
been encouraging states to introduce multiple-copy prescription programs
for certain controlled substances. When New York applied this regulation
to the benzodiazepines, prescriptions of these drugs for anxiety and in-
somnia declined and were replaced, in some cases, by increased prescrib-
ing of outmoded and more dangerous sedative hypnotics (Weintraub et
al., 1991). Introduction of multiple-copy prescriptions in Texas led to a
halving in the number of prescriptions of controlled opioids for pain
(Sigler et al., 1984).

Drug control agencies assert that reductions in the number of pre-
scriptions written for controlled substances indicate that multiple-copy
prescription programs are a success. However, a reduction in the number
of prescriptions does not automatically translate into a reduction in the
illicit use and abuse of that drug, nor does it indicate that the prior level of
prescriptions reflected overprescribing. On the contrary, reductions in the
number of prescriptions may reflect a reluctance on the part of physicians
to prescribe, and pharmacists to dispense or even stock, such drugs for
legitimate medical use. The primary sources of amphetamines and sim-
ilar psychostimulants appear to be illicit manufacturers rather than legiti-
mate sources such as pharmacists and physicians (Angarola and Minsk,
1994). Existing research simply does not include enough direct measure-
ment of prescribing patterns and patient outcomes to give a definitive
picture of the risks or benefits of government-issued prescription pro-
grams.

There are other examples of ways in which drug control regulations
and enforcement practices appear to interfere with the physician’s ability
to treat patients, including the threat of criminal prosecution.2   A few

2Under 21 C.F.R. section 291.505, failure “to abide by all the requirements” of the metha-
done regulations (which contain many specific provisions relating to inventory control as
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additional examples include restricting the prescribing of opioids to pa-
tients with pain and a history of substance abuse (e.g., AIDS patients)
(Joranson and Gilson, 1994a,b); as well as the cumbersome procedures,
forms, and fees that must be fulfilled before a hospital or physician can
use methadone to detoxify heroin-dependent patients (SAMHSA, 1992).

The committee recommends additional research on the effects of
controlled substance regulations on medical use and scientific re-
search. Specifically, these studies should encompass the impact of
such regulations and their enforcement on prescribing practices and
patient outcomes in relation to conditions such as pain, anxiety,
attention deficit disorder, obesity, and narcolepsy and on the avail-
ability of treatment and outcomes for patients with addictive disor-
ders.

EFFECTS OF SUPPLY REDUCTION ON CONSUMPTION

Approximately 64 percent ($8.5 billion) of federal expenditures for
drug control ($13.3 billion) in FY 1995 was allocated to law enforcement
efforts to control the supply of drugs to illicit markets in the United States
(ONDCP, 1996). Such “supply-reduction efforts” include (1) international
efforts such as crop eradication, crop substitution, the negotiation of mu-
tual legal-assistance treaties, and cooperative international enforcement
efforts; (2) interdiction, for example, border inspections and patrols con-
ducted by the U.S. Customs Service and the U.S. Immigration and Natu-
ralization Service and the interdiction of ships and planes suspected of
carrying contraband by the U.S. Coast Guard and the U.S. Armed Forces;
(3) investigations, such as efforts by DEA, the Federal Bureau of Investi-
gation (FBI), and U.S. attorneys to investigate and prosecute drug traffick-
ing organizations; and (4) state and local drug enforcement efforts, for
example, the enforcement activities of the nation’s 4,000 municipal police
departments directed at street-level traffickers and users (Moore, 1990).

The primary goal of supply-reduction efforts is to decrease the avail-
ability and increase the cost of obtaining illicit drugs and thereby reduce
their consumption and associated adverse consequences. There can be
little doubt that a prohibitory system of drug control, if enforced, does
suppress consumption and otherwise affect patterns of drug use, com-
pared to a system under which these drugs are legally available for non-
medical use through authorized channels (Goldstein and Kalant, 1990).

well as clinical practice) can subject the service provider to criminal prosecution.  In no
other area of health care, with the possible exception of some abortion procedures, is the
threat of criminal prosecution used as a tool for enforcing requirements of clinical practice.
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What is less clear, however, is the extent to which particular strategies of
supply reduction (such as interdiction and street-level enforcement) af-
fect accessibility and price and, in turn, affect consumption (Moore, 1990).

The total cost of illicit drugs includes both their dollar price and the
nonmonetary costs of acquiring them (e.g., how long it takes to find them
and how risky it is to purchase or sell them) (Moore, 1973). Those two
elements of total cost are the mediating variables between enforcement
and consumption. Due to the nature of illicit drug markets, the availabil-
ity of drugs may be reduced more often by uncertainty than by actual
physical scarcity. Dealer inventories and the presence of many suppliers
in the market make it possible, albeit less convenient, to acquire drugs
even when import, wholesale, or retail markets have been temporarily
disrupted.3

Existing evidence is mixed as to whether specific enforcement-gener-
ated changes in the availability and cost of illicit drugs reduce consump-
tion. Some studies have found no evidence that cocaine consumption
responds to enforcement-induced price increases (Dinardo, 1993). Others,
using Drug Abuse Warning Network (DAWN) data, have observed that
the number of cocaine mentions for emergency room patients varies in-
versely with the price of cocaine at both national and city levels (ONDCP,
1992).

 Among economists it is now generally acknowledged that the de-
mand for drugs is elastic, rising and falling in response to changes in
price.4  Indeed, despite the addictiveness of nicotine, researchers have
found that cigarette consumption exhibits surprisingly high elasticity (e.g.,
Wasserman et al., 1991; Peterson et al., 1992; Hu et al., 1994). Recent work
suggests that the demand for both heroin and cocaine may also be highly
elastic (Caulkins, 1995). Additional research is needed to establish the
relationship between price and consumption and, particularly, to mea-
sure variations in elasticity among different categories of users and within
different submarkets. For example, teenagers appear to be more sensitive
than adults to tobacco price increases (IOM, 1994).

If significant reductions in availability and increases in price do re-
duce consumption, it is important from a policymaking perspective to
understand the extent to which alternative approaches to supply reduc-
tion and enforcement can reduce the availability and price of illicit drugs.
Interdiction of drugs that have not yet reached retail markets, for ex-

3An exception  can occur with certain synthetic drugs (e.g., methaqualone) which can be
produced only with sophisticated technology.

4Elasticity is the percentage change in consumption in response to a 1 percent change in
price. The demand for a drug is “perfectly inelastic” if there is no change in the consump-
tion of a drug in response to a change in its price.
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ample, has been estimated to have a much smaller effect on prices than
concentrated efforts by local police to arrest or otherwise harass dealers in
street markets (Caulkins, 1994). Unfortunately, however, available data
are not adequate to assess the effectiveness of specific supply reduction
strategies.

Data relating to arrests, convictions, and imprisonments are avail-
able, but reliable data do not now exist concerning the total pools of
buyers and sellers or the number of transactions. Thus, even though ar-
rests of drug dealers have increased substantially in recent years, the
effect of such enforcement on drug price cannot be established empiri-
cally until measures of the quantity of illegal drug transactions (the de-
nominator for measuring the effects of enforcement) have been devel-
oped. Much empirical work remains to be accomplished before the
relationships among drug control activities, the price and accessibility of
the drugs, and consumption are understood well enough to provide an
empirical foundation for focused policy interventions (Kleiman and
Smith, 1990). Certainly, police have shown that they can at least tempo-
rarily disrupt neighborhood drug markets; however, there are no data
that correlate a percentage increase in drug price with the increased prob-
ability of arrest or imprisonment of dealers. Furthermore, understanding
is needed of consumption adjustments relative to price, the elasticities of
different user groups, the drug substitutions and behavioral changes that
are stimulated, and any shifts in user populations that might result. The
call for state and local police to collect data on local drug prices to match
the systematic federal price data represented in the STRIDE (System to
Retrieve Information from Drug Evidence) data series, is not unwar-
ranted. Evaluations of the epidemiology of drug use, of drug treatment
programs, and of law enforcement efforts themselves would be enhanced
by solid evidence about the prices and price changes to which people are
responding. Thus, research on advancing an understanding of the effects
of supply reduction on drug consumption would allow for more focused
strategies by law enforcement agencies.

The committee encourages the Department of Justice to support
research to determine the relationships between changes in the ac-
cessibility and price of illicit drugs and changes in consumption,
and to develop adequate measures for assessing the impact of vari-
ous supply-reduction strategies on the accessibility and price of
illicit drugs.

EFFECTS OF CRIMINAL SANCTIONS ON DRUG USE

As noted earlier, a central feature of national drug policy over the
past 15 years has been a substantial escalation of criminal penalties for
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drug offenses. In 1982, Congress lengthened prison sentences, made in-
carceration mandatory, and placed restrictions on bail for specific federal
drug offenses (Wisotsky, 1990). Many states followed suit; by 1990, laws
in nearly every state and the federal sentencing guidelines had been
amended to prescribe mandatory sentences for specific drug offenses.5
The most severe penalties were prescribed for offenses and offenders
involved in crack cocaine (Belenko, 1993; Fagan, 1995; Tonry, 1995; U.S.
Sentencing Commission, 1995). Additionally, enforcement efforts have
been strengthened. Police crackdowns on street-level drug trafficking,
such as Operation Pressure Point (Zimmer, 1987) and the Tactical Narcot-
ics Teams (Sviridoff et al., 1992), have been widely implemented (Moore,
1977; Chaiken, 1988; Sherman, 1989). In order to process the growing
volume of arrests, court capacities have been increased, and special nar-
cotics courts and prosecution teams have been created (Belenko et al.,
1990, 1991).

As a result of this mobilization of legal institutions, arrests, prosecu-
tions, convictions, prison sentences, and parole revocations all have in-
creased sharply in a relatively short time (Goerdt and Martin, 1989;
Zimring and Hawkins, 1992; Tonry, 1995). Sharp increases in drug ar-
rests, both for possession and selling and escalated sentences, including
mandatory minimum terms, have created dramatic changes in the com-
position of defendant and prison populations. According to FBI data,
there were 1,066,400 state and local arrests for drug offenses in 1992, an
increase of 61 percent from 1983. Approximately 68 percent of these ar-
rests were for possession offenses. (Of the possession arrests, 47 percent
were for opiate or cocaine offenses and 38 percent were for marijuana
offenses.) The trends in major cities have been striking. For example, drug
arrests in New York City increased from 18,521 in 1980 (40 percent for
heroin or other opiates) to 88,641 in 1988 (44 percent for crack) (Belenko et
al., 1991). In New York City, the proportion of drug arrestees increased
from 11 percent of the arrestee population in 1980 to 31 percent in 1989
(New York City Police Department, 1990).

Since 1983, drug offenders in New York City have had a higher prob-
ability of felony charges at arrest, have been less likely to make bail, and
have been more likely to be held in pretrial detention without bail
(Belenko et al., 1991). In the courts, drug caseloads increased by 56 per-
cent between 1983 and 1987 in a sample of 26 cities nationwide (Goerdt

5 For example, in 1988, New York legislators reduced the threshold for a felony cocaine
possession charge from one-eighth ounce (3.5 grams) to approximately 1 gram, or six vials
of crack.  Penalties for felony sale convictions were set at the same level as mandatory
minimum sentences for armed robbery, aggravated assault, and first-degree manslaughter.
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and Martin, 1989). By 1989, felony drug probationers made up 39 percent
of all felony probationers in New York State (Greenstein, 1990).

 In the New York, California, and federal prison systems, drug of-
fenders are now the largest inmate group. In federal correctional facilities,
drug offenders accounted for 61 percent of the population in 1993, up
from 16 percent in 1970, 25 percent in 1980, and 52 percent in 1990 (BJS,
1994). In state prisons, drug offenders represented 22 percent of the popu-
lation in 1991, up from 6 percent in 1979 (BJS, 1994); almost one-third of all
new court commitments to state prisons were for drug offenses (BJS,
1993). Drug offenders made up 35 percent of all New York State inmates
in 1992, compared to 16 percent in 1987 (BJS, 1993). Analyses of prison
commitments show similar trends. From 1983 to 1992, commitments re-
sulting from drug offenses rose from 12.5 to 44.5 percent of all new com-
mitments in New York State.

Whether the escalation of criminal punishment for drug offenses has
been a prudent and effective social policy is a matter of intense debate
(Reuter, 1992). The costs of this policy are well known. What is lacking is
a systematic assessment of the benefits. In addressing the benefits of se-
vere sanctions for drug offenses, it is important to distinguish between
trafficking offenses and consumption-related offenses, notwithstanding
the overlap in some cases. From a preventive standpoint, by threatening
and imposing sanctions against drug trafficking, the law aims to increase
the “cost” of selling and, ultimately, to increase the cost to consumers of
finding and buying drugs. By threatening and imposing sanctions against
users, the law aims to deter consumption directly.

The deterrent effect of criminal sanctions on drug dealing is bound
up with the more general issues, addressed earlier in this chapter, regard-
ing the effects of supply reduction on consumption. The existing body of
research raises substantial doubts about the deterrent and incapacitative
effects of heightened punishment on retail drug dealing during the 1980s.
Ethnographic research in inner city drug markets reveals that drug selling
expanded dramatically in the 1980s and that the cocaine economy is a
major employer of unemployed youths (Johnson et al., 1990). Studies of
arrestees tend to show a substantial increase in the number of young
males participating in drug dealing at precisely the time that penalties
were being raised and enforcement was being intensified (MacCoun et
al., 1993; Saner et al., 1994). Even among punished drug offenders, in-
creasing the severity of punishment apparently did not significantly re-
duce the likelihood of future offending (through “specific deterrence”).
Comparing recidivism rates for more than 6,000 cocaine and crack offend-
ers in New York City during the 1980s, Fagan (1994) found evidence of a
criminogenic effect rather that a deterrent effect. All of these findings
suggest that removing retail drug sellers from the market has little impact
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on overall supply because the powerful economic incentives for drug
dealing will entice others to replace the incapacitated offenders (Blumstein
et al., 1983).

In this section of the report, the committee focuses on the impact of
criminal sanctions for use-related offenses on the demand for drugs6  with
the primary goal of connecting research on the effects of criminal sanc-
tions to the bodies of research on prevention and treatment reviewed in
Chapters 6 and 8. The two main ways in which criminal sanctions might
be used to reduce drug use are explored in this section. First, general
deterrence is considered: To what extent and under what conditions does
threatened punishment depress consumption by reducing initiation, or
by reducing frequency or intensity of use? This is followed by consider-
ation of the use of threatened sanctions for therapeutic leverage: To what
extent does criminal justice control facilitate successful treatment inter-
ventions?7

General Deterrence

Efforts to test the general deterrent effects of criminal sanctions on
drug use have been limited in several ways. First, deterrence studies typi-
cally rely on general population surveys to provide measures of unde-
terred drug use (e.g., Meier and Johnson, 1977). However, the actual prob-
ability that sanctions will be imposed on law violators differs widely
across demographic groups, and there are substantial differences in the
characteristics of persons who use drugs and those who are arrested and
punished for using drugs (Husak, 1992; Kleiman and Smith, 1992; Zimring
and Hawkins, 1992; Tonry, 1995). Since social “position” may interact
with punishment effects, this selection bias can limit or even invalidate
empirical research on the deterrent effects of law for drug users (Berk et
al., 1992; Sherman, 1992).

Second, very few of these studies have included the use of opiates or
cocaine as the dependent variable. Most have tested the deterrent effects
of punishment and social control on alcohol or marijuana use, drunk

6As already noted, disruption of retail drug markets (by enforcing sanctions against
dealers) can also reduce demand by increasing “search costs” for potential users. It there-
fore bears repeated emphasis that the dichotomy between supply reduction and demand
reduction is an imperfect one.

7This section does not address the declarative or moralizing effects of criminal sanctions
(i.e., the impact of prohibition and punishments on attitudes and beliefs about drug use
independent of the direct motivational effect of threatened apprehension and punishment).
Nor is the “specific deterrent effect” of punishing users, aside from facilitating treatment,
addressed (e.g., Erickson, 1976).
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driving, or other crimes that have higher base rates (e.g., Meier and
Johnson, 1977; Ross, 1984). Since both social and legal sanctions for these
crimes are relatively less severe than the penalties for opiate or cocaine
offenses, the findings have limited generalizability. Deterrence research
on opiate and cocaine offenses must also take account of the significant
overlap between use offenses and distribution offenses. Many users are
not dealers, but many become involved in dealing to support their habits.

Finally, most empirical studies on the general deterrent effects of law
and social control have proceeded on a separate track from studies on the
specific deterrent effects of punishment experiences. This bifurcation of
the empirical literature has led some researchers to suggest a revised,
“perceptual deterrence” framework that incorporates both direct (arrests,
incarceration) and indirect (friends’ and acquaintances’ experiences) pun-
ishment experiences within the conceptual model (Stafford and Warr,
1993).

A new generation of research on the deterrence of drug use should be
based on a theoretical model that integrates legal deterrence in a social
control framework. This model would encompass a broad range of ele-
ments relating to the perceived costs and benefits of drug use. These
elements include: personal costs (e.g., risks of dependence, disease, and
violence); social, physiological, and psychological returns (e.g., pleasures,
status, life-style); actual and perceived direct costs of punishment (e.g.,
arrest, incarceration, loss of income or drugs); social costs of punishment
(e.g., job or relationship loss; see Williams and Hawkins, 1989); and moti-
vational components (e.g., risk taking and sensation seeking; see Chapter
2).

A research agenda on deterrence should also recognize the distinc-
tions in deterrent effects across populations of drug users and in different
sectors of society. Research should also take adequate account of the bal-
ance of motivations and restraints on drug use, including both external
restraints from threatened legal sanctions and internal restraints reflect-
ing social and moral inhibitions. The threat of punishment carries differ-
ent weight for different people, depending on their personal circum-
stances.

Differences in the effects of legal controls on illegal behaviors may
reflect not only individual factors, but also the effects of contextual vari-
ables that either strengthen or neutralize the effects of legal controls—for
example, by increasing the returns from drug use (or drug dealing) or by
discounting the social costs of arrest and punishment. Many of these
factors reflect the structure of opportunities and controls at the neighbor-
hood or community level. In some cases, neighborhood effects power-
fully reinforce legal deterrents to drug use. In other cases, neighborhood
effects can delegitimize law and reinforce involvement with drugs (Tonry,
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1995). At the community level, the deterrent effects of legal sanctions and
other social controls on drug use and drug dealing are confounded. Sev-
eral studies have shown, for example, that incomes from illicit drug deal-
ing were significantly higher than legal wages in inner cities (see Fagan,
1995, for a review). In areas of high unemployment, an active economic
incentive also shapes the opportunities for social status and roles, and
provides a source of social control that reinforces illegal activity. Thus,
strong institutionalized drug markets themselves become sources of so-
cial control that compete with legal norms and sanctions. In addition, the
social and economic isolation of neighborhoods with active drug markets
can disrupt the intergenerational job networks that in the past eased the
entry of unskilled workers into stable (although low-wage) jobs.

A research agenda is needed to assess the effects of legal controls on
drug use and dealing. Furthermore, there is a need to understand how the
informal social controls that compete with punishment costs influence
compliance with the law. Such factors are likely to explain neighborhood
variation in the effects of legal controls on drug use and may suggest
effective community-based prevention intervention efforts.

Therapeutic Leverage

Apprehension of drug users provides an opportunity to reduce drug
use (and future offending) through treatment, by using the threat of sanc-
tions as a form of leverage for inducing satisfactory compliance with
therapeutic requirements (see Chapter 8). In 1973, the National Commis-
sion on Marihuana and Drug Abuse concluded that the primary utility of
criminal sanctions for consumption-related drug offenses lies in their use
as means of therapeutic leverage (NCMDA, 1973). The commission en-
dorsed a multistage linkage between the criminal justice system and com-
munity-based treatment systems, under which favorable dispositions
would be conditioned on participation in treatment.8  During the ensuing
decade, the White House Special Action Office for Drug Abuse Preven-
tion (SAODAP) and NIDA joined hands with the Department of Justice to
implement this strategy through a variety of initiatives, the most impor-
tant of which was Treatment Alternatives for Street Crime (TASC). Al-
though federal funding for TASC and related initiatives was reduced
during the 1980s, most states retained their TASC programs, albeit on a

8The commission also endorsed a parallel structure of short-term community-based civil
commitment, as an alternative to criminal justice intervention, together with model legisla-
tion to implement this approach (Bonnie and Sonnenreich, 1975).
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reduced scale. In 1991, there were 178 TASC programs in 32 states
(Weinman, 1992).

In recent years, new initiatives linking criminal justice intervention to
drug abuse treatment have begun to emerge, largely on an ad hoc basis.
One important example is the proliferation of so-called drug courts—a
generic term for several different types of initiatives designed to cope
with the growing number of drug cases. These initiatives include distinc-
tive case management systems and/or pretrial diversion programs. Many
of the new drug courts hear evidence and adjudicate guilt, whereas others
serve as special “plea bargaining” forums. Some drug courts handle only
first offenders; others have no such limitations. Since all of the drug court
initiatives are relatively new, outcome data are limited, and their efficacy
remains open to question. The renascent interest in drug treatment-crimi-
nal justice linkages heightens the need for rigorous studies of the thera-
peutic utility (and cost-effectiveness) of these coercive legal strategies: To
what extent, and under what circumstances, does coerced treatment
through the criminal justice system achieve beneficial effects as compared
with voluntary treatment, with nontherapeutic criminal justice interven-
tion, or with no intervention at all?

Legal strategies to coerce drug users into treatment have been used
both at the “front end” in diversionary programs and among parole and
probation populations. As noted in Chapter 8, however, experimental
designs are rare, and it is difficult to disentangle the effects of treatment
from the effects of coercion. Also, many studies have been concerned
primarily with treatment retention or length of stay, rather than treatment
outcome or posttreatment involvement in drug use or criminal behavior.

Future research regarding the effects of coerced treatment for drug
abuse should compare outcomes (drug use and criminal behavior) for
treatment groups under criminal justice supervision with the behavior of
groups of matched offenders subjected to similar criminal justice supervi-
sion without treatment and of matched drug treatment clients who are
not under criminal justice supervision. These studies should focus on
coerced treatment at both the front and the back ends of the criminal
process and should pay special attention to variations in offender charac-
teristics (e.g., criminal and treatment histories) that bear on risk of recidi-
vism and the risk of relapse. Use of coerced treatment for women offend-
ers, especially those with children, also deserves attention. Many
treatment programs are ill equipped to respond to the unique needs of
this population, and the effects on treatment and legal outcomes should
be evaluated.

Special attention should be paid to the behavioral contingencies used
in various criminal justice linkage programs (see generally Winick, 1991).
Three important variables in the dynamics of “soft” coercion are whether
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participation in the program is contractual (the defendant can decline to
participate) or mandatory; the nature of the prescribed conditions (e.g.,
frequency of appointments and of urine testing); and the nature of the
sanctions for violating the specified conditions. An important innovation
in recent years has been frequent testing combined with the use of gradu-
ated sanctions, a scheme that utilizes escalating, though not catastrophic,
penalties in response to predictable relapses. Examples of graduated sanc-
tions used in the Washington, D.C., pretrial release program include three
days in the jury box observing drug court, three days in jail, seven days in
residential detoxification, or seven days in jail (Carver, 1996).

Another important feature of the new generation of programs is the
use of inducements to elicit voluntary participation, even within the coer-
cive context of criminal justice control. Lessons about the subjective as-
pects of coercion can be drawn from recent research on coercion in mental
health treatment, which tends to show that, even in objectively coercive
situations, people feel less “coerced” if they feel that they have had a
“voice” and that they have been treated fairly (Lidz et al., 1995; Monahan
et al., 1996). Careful study of the dynamics of therapeutic leverage repre-
sents an important new frontier in drug abuse research.

The committee recommends a strategic research initiative to deter-
mine the conditions under which threatened criminal sanctions
deter drug use and the ways in which criminal sanctions can be
used most effectively, in the context of other social controls and in
conjunction with other initiatives such as treatment programs, to
maximize their beneficial effects while minimizing their deleteri-
ous effects.

CONFIDENTIALITY AND FEAR OF PUNISHMENT

In 1972, in response to the increasing incidence of drug abuse in the
United States, Congress passed the Drug Abuse Office and Treatment Act
of 1972 (86 U.S. Stat. 65; 21 U.S. Code 1175, 1972). The act was intended to
increase the number of drug users who would willingly seek treatment by
guaranteeing the confidentiality of the clinical records of all drug patients
in federal drug treatment programs, based on the assumption that a guar-
antee of confidentiality is a necessary prerequisite to the success of any
voluntary drug treatment program. The act also was intended as a mini-
mum requisite for confidentiality in drug treatment programs; it was
expected that state laws governing confidentiality would go beyond the
federal model. In fact, however, the rules governing confidentiality in
federal drug treatment programs offer a greater degree of protection than
do the laws of many states that govern confidentiality in state drug treat-
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ment programs and in the physician–patient or therapist–client relation-
ship.

Little research has been conducted to assess the effect that a guaran-
tee of confidentiality, or the real or perceived lack thereof, has on the
treatment-seeking behavior of drug users. The research that has been
conducted has focused primarily on pregnant women and adolescents,
who often are not protected by confidentiality laws at the state level. As
discussed in more detail below, anecdotal reports and existing research
indicate that laws denying confidentiality to pregnant women and ado-
lescents may have unintended deleterious health effects. Additional re-
search on the effects of various laws governing confidentiality would
enable policymakers to make informed judgments when considering such
laws. Moreover, research on the effects of confidentiality, and fear of
disclosure, on treatment-seeking behavior has been given heightened im-
portance in the era of managed care with its erosion of confidentiality on
many levels.

Pregnant Women

As state courts and legislatures have become more aware of the risks
of drug use during pregnancy, they have responded with a variety of
both rehabilitative and punitive measures. Many courts have permitted
the prosecution of women, under general child abuse and neglect stat-
utes, if they have been found to use drugs while pregnant. State legisla-
tures have enacted a variety of laws, ranging from statutes mandating the
creation of counseling programs for pregnant drug abusers, to those re-
quiring physicians (under certain circumstances) to test women and/or
their newborns for the presence of controlled substances and to report
positive test results to appropriate state agencies. There also has been an
increasing trend toward imposing criminal sanctions on women who use
drugs while pregnant.

Proponents of these requirements and sanctions argue that such mea-
sures will deter women from using drugs while they are pregnant and
will prompt pregnant drug abusers to seek drug treatment. Opponents,
including many representatives of the medical profession, counter that
such measures will cause pregnant drug abusers to avoid prenatal or
medical care in order to avoid detection of their drug use. In addition,
researchers protest that mandatory reporting laws, requiring them to re-
port pregnant women who admit drug use, often prevent them from
gathering any meaningful data from that population. Little empirical evi-
dence exists regarding the effects of mandatory reporting laws and the
imposition of civil and criminal penalties on pregnant drug abusers (Ber-
lin et al., 1991; Poland et al., 1993). To assist policymakers and the courts
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in developing effective approaches for the reduction of drug use during
pregnancy, studies should be undertaken to examine the attitudes and
actions of women both before and after a variety of laws are implemented
so as to better understand the impact of such laws on drug use and prena-
tal care.

Adolescents

Adolescents also may be deterred from seeking treatment for drug
use due to a lack of confidentiality in the physician–patient relationship.
Although many states currently allow for confidential medical evaluation
and treatment of minors for alcohol and other drug abuse problems, the
extent to which physicians confidentiality is respected is unclear (Marks
et al., 1990). Moreover, researchers have found that uncertainty about
confidentiality may cause adolescents to suppress relevant information or
to delay or avoid medical visits (Resnick et al., 1980; Cheng et al., 1993).
There is also evidence that some pediatricians are not comfortable provid-
ing care to adolescents for such problems (Marks et al., 1990). Additional
studies of adolescent confidentiality and its effect on care-seeking behav-
ior would provide an important guide to policymakers and health care
service providers who are trying to encourage adolescents to enter drug
abuse treatment.

The committee urges research on confidentiality and disclosure
laws to determine their impact on treatment-seeking behaviors
among adolescents and pregnant women.

CONCLUSION AND RECOMMENDATION

In this chapter, the committee has presented a menu of policy-rel-
evant issues pertaining to the effects of drug control and has identified
four specific topics for future research. In the course of its deliberation on
these questions, the committee noted, with considerable uneasiness, that
some readers of this report might regard the very raising of these ques-
tions, and the use of a “public health” framework, as a declaration of
dissent from current policies. This is not the committee’s intention. Its aim
is simply to include the public health effects of drug control within the
field of drug abuse research and, thereby, to strengthen the empirical
foundation of drug policymaking.

The committee recognizes that drug policy debate has become highly
polarized. Committee members are convinced, however, that the empiri-
cal issues bearing on drug policy can be usefully organized within a pub-
lic health framework, that the use of this framework is compatible with
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the entire range of positions on drug policy, and that it represents a com-
mitment to none of them. The committee is also convinced that a common
understanding of the current state of knowledge and of the questions that
should be addressed would clarify the areas of dispute and thereby pro-
mote rational and informed debate.

The committee encourages NIDA, the National Institute of Justice
(NIJ), and other public and private sponsors of drug abuse research
to incorporate policy-relevant studies of drug control within a com-
prehensive scientific agenda.

The committee is aware that this recommendation raises important
questions about the relative priority of drug control research and the
proper locus of responsibility for funding it. NIDA’s current budget could
not feasibly be stretched to include a broad new realm of investigation,
and the NIJ budget is not now adequate to fund a rigorous new initiative.
For the present, the committee recommends that NIDA, the Department
of Justice, and other public and private agencies review the substantive
suggestions made in this chapter and consider the most sensible ways to
encourage and support research on the public health effects of drug con-
trol.
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B

Drug Abuse Research in
Historical Perspective

David F. Musto, M.D.

Attempts to understand the nature of illicit drug abuse and addiction
can be traced back for centuries, however, the search has always been
limited by the scientific theories and social attitudes available or domi-
nant at any one time. Dr. Benjamin Rush, a founder of the first medical
school in the United States and a signer of the Declaration of Indepen-
dence, was one of the pioneers of U.S. drug abuse research. However, he
had few scientific resources available to attack the problem. The intrica-
cies of cellular response to a drug could not be understood until tools
were developed to measure the response and to integrate this knowledge
with complex cellular biochemistry—a technology that has been devel-
oped only in the past decade. One can compare this situation with that of
pneumonia. A myriad of treatments and partially effective remedies were
used until the discovery of penicillin, when the old treatments became a
part of medical history. It is now possible, however, to be optimistic that
the tools needed to resolve the addiction problem are at hand.

BEGINNINGS OF MODERN DRUG ABUSE RESEARCH

 Although the funding of drug abuse research has increased substan-
tially since the 1960s—largely due to grants by the National Institute on
Drug Abuse (NIDA) and the National Institute of Mental Health
(NIMH)—significant research began much earlier. The vicissitudes of this
research illustrate changing popular and professional attitudes toward
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illicit drugs and drug users and also provide insights into the relationship
between scientific findings and drug policy.

Most of the modern problems, as well as the benefits, resulting from
drug use are the outcome of scientific and technological progress. Exclud-
ing distilled spirits, the first addictive ingredient isolated from a natural
product was morphine, which was extracted from crude opium by F.W.A.
Serturner, a German pharmacist, in 1806. Increasingly widespread use of
morphine, which constitutes roughly 10 percent of crude opium, revolu-
tionized pain control.

One of the first careful studies of morphine addiction was made in
1875 by Levinstein, who identified key elements in opiate addiction that
would interest researchers: the fixation on the drug that made it the high-
est priority even when the user’s life situation was deteriorating, and the
curious phenomenon of withdrawal that could be reversed quickly by
giving more opiate (Levinstein, 1878).

Around the turn of the century, several new medical research issues
attracted investigators: communicable diseases, bacteria, and viruses; the
immune system, with its antibodies and antigens;  autointoxication, or the
body poisoning itself; the endocrine glands and their production of hor-
mones; and the rapidly developing fields of biochemistry and pharmacol-
ogy. A number of researchers in the United States and abroad attempted
to apply those contemporary approaches to the study of illicit drug abuse,
addiction (specifically, opiate addiction), and its treatment.

A particularly popular line of research related to discoveries about
the immune system and concerned the possible creation in the user’s
body of either antibodies or a toxin to morphine. This research attempted
to parallel the success of antitoxins to diphtheria and tetanus. Gioffredi
reported in 1897 that serum from addicted dogs could be injected into
kittens, who were then protected against large doses of morphine
(Gioffredi, 1897). In 1914, Valenti stated that he had extracted serum from
dogs undergoing the abstinence reaction and was able to produce similar
effects by injecting the serum into normal animals—giving support for
the hypothesis that a toxin produced abstinence effects (Valenti, 1914).

Application of the concept of “autointoxication” to research on nar-
cotic dependence emerged from the theories of Elie Metchnikoff, who
won a Nobel Prize in medicine in 1908 for his work on toxins thought to
be the product of fermentation in the large intestine (Metchnikoff, 1901).
Other theories applied to drug addiction in the early 1900s included the
blockage of endocrine gland passages (Sollier, 1898), changes in cell pro-
toplasm (Cloetta, 1903), degenerative changes in brain cells (Wilcox, 1923),
or changes in cell permeability (Fauser and Ottenstein, 1924). One other
approach, exemplified by the New York physician Dr. Ernest S. Bishop,
led to the claim that as long as the toxin or antibodies were balanced by a
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dose of morphine, the person would feel and function normally—a theory
similar to that proposed for methadone treatment today (Bishop, 1920).

This early and active stage of research was characterized by optimism
for medical research and the success of medical treatment. Estimates of
cure ranged as high as 75–99 percent (Musto, 1987). Hope was great that
the key to addiction had been found and that eventually a treatment as
effective as that against diphtheria would be developed.

END OF MEDICAL OPTIMISM

Soon, however, this situation changed dramatically. Around the time
of World War I,  extensive drug use in the United States—a combination
of morphine, heroin, opium, and cocaine—created a growing fear of drug
abuse. The association of opium with Chinese immigrants, cocaine with
African Americans, and morphine addiction with careless physicians
prompted more and more restrictive legislation and an antagonism to
easy access to those drugs. A six-year federal effort to control the distribu-
tion of opiates and cocaine led to the Harrison Anti-Narcotics Act of 1914.

Regulations associated with the Harrison Act and promulgated by
the U.S. Treasury Department in 1915 indicated that the maintenance of
nonmedical addicts on narcotics to avoid withdrawal would not be con-
sidered legitimate medical practice. The federal government then began
to use the act to prosecute doctors who issued prescriptions for that pur-
pose. In 1919, the Supreme Court ratified the federal government’s inter-
pretation of the laws. The position against maintenance was controver-
sial, however, not only because it seemed to represent an intrusion into
medical practice, but also because the Gioffredi and Valenti hypotheses—
that opiate use causes permanent physiological changes through creation
of antibodies or a toxin—seemed to give support to those who considered
addiction a medical disease.

E.J. Pellini, the Assistant City Chemist of New York, actively exam-
ined the Gioffredi and Valenti claims and, in the early 1920s, published a
refutation of their hypotheses (Pellini and Greenfield, 1920, 1924). The
general conclusion drawn from this debate over antibodies and toxins
was that there was no organic basis for addiction and withdrawal and
that these phenomena were “functional” or “psychological.” Thus, re-
search into addiction and withdrawal became a controversial field after
1919 due to the fact such that research might find evidence supporting a
medical model and thereby possibly challenge established government
policy.
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RESEARCH IN THE 1920s

Drug abuse research in the 1920s seems to have been at a relatively
low level of activity. The Public Health Service (PHS) produced some
estimates of the number of addicts and general statements on the nature
and treatment of drug users. Perhaps the chief scientific contribution of
that decade was the demonstration of morphine dependence in monkeys.

In addition to PHS, the Rockefeller Institute supported drug research.
In 1913, the institute created the Bureau of Social Hygiene to study social
problems generally and criminology in particular, and by the time the
bureau was disbanded in 1933, 32 papers and books on addiction had
been published with its support (Eddy, 1973). The vast majority described
studies at Iowa State University of the effect of morphine on the gas-
trointestinal system and its fate in the body, as well as clinical efforts in
Philadelphia to cure addicts and monitor morphine in the bodies of the
patients. The foundation also supported the compendium The Opium Prob-
lem, a large anthology of information that is still in use (Terry and Pellens,
1928).

NATIONAL RESEARCH COUNCIL COMMITTEE ON
DRUG ADDICTION

At the close of the 1920s, the Bureau of Social Hygiene decided to
transfer its support of research to the National Research Council (NRC),
where it was hoped greater central direction could be achieved. In 1929,
the Committee on Drug Addiction was established by the NRC’s Chair of
the Medical Sciences Division (May and Jacobson, 1989). Its members
included medical school researchers and key government scientists and
administrators, including the head of the Federal Bureau of Narcotics,
H. J. Anslinger. Their first task was to decide the direction of research,
and their reasoning is quite instructive as to the state of research around
1930. The committee considered that further sociological studies were
unlikely to help the drug situation. Given its resources, the committee felt
that one drug should be targeted. Cocaine was considered but was
dropped because it was no longer much of an abuse problem. Codeine
appeared to be less addictive, thus posing less danger, so morphine was
chosen as the target of this new research effort.

The goal of studying morphine was to find substitutes that were not
habit forming.  Scientists were well aware that they worked in a frame-
work of law and policy that precluded maintenance and in an atmosphere
of extreme antagonism to narcotic drugs. In addition to seeking safe sub-
stitutes, the NRC committee approved three more tasks: (1) synopses of
the literature on morphine and other addictive drugs were to be pre-
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pared; (2) based on the literature search, rules and regulations governing
the legitimate use of morphine and other habit-forming drugs were to be
established; and (3) a determination of where gaps existed in biological
knowledge was to be made.

The committee proceeded to attack the problem by working in three
settings—chemical laboratories that would create possible substitutes, a
pharmacology lab where these would be tested, and a clinical setting in
which human subjects could be studied. New substances for trial were
created first at Yale and then at Dr. L.F. Small’s laboratory at the Univer-
sity of Virginia. The substances were then sent to a new pharmacology
unit at the University of Michigan headed by Dr. Nathan Eddy, where
they were tested on laboratory animals.

Clinical facilities were meager until the “narcotic farms” opened in
Lexington, Kentucky, in 1935 and Ft. Worth, Texas, in 1938. These institu-
tions, dubbed farms by the sponsor of the legislation that established
them, Representative Stephen G. Porter of Pennsylvania, were in fact
special prisons for drug addicts, complete with cells and bars. They were
officially under the control of the Treasury Department, which was
charged with the enforcement of narcotic laws but were staffed by PHS
officers. It was not until the late 1960s that the facility at Lexington be-
came a true PHS hospital (Musto, 1987). Eventually the Addiction
Research Center, under the leadership of C.K. Himmelsbach, was estab-
lished at Lexington to determine the addictive liability of various com-
pounds. Pharmacological research at the Lexington facility provided ma-
jor contributions to the understanding of opiate and alcohol dependence
and withdrawal, and included research on the quantification of opiate
dependence as a physical or physiological phenomenon and on the effect
of methadone on opiate withdrawal.

When it became apparent that the Rockefeller funding would not be
continued, the chemical and pharmacological work was transferred to the
PHS. At that time—in 1941—a non-habit-forming analgesic to replace
morphine had not been found. However, many drugs had been tested,
and experts were hopeful that compounds with a more salutary balance
of effects, although still habit forming, might be developed.  Certainly,
many of the pitfalls of drug testing had been recognized. Judged by
today’s sophisticated research, the methods were simple. Addiction li-
ability was typically tested by substituting the test drug for a regular dose
of morphine in a morphine-dependent person and observing the results.
The relation of molecular composition to effect was considered but at a
level that could not take into account the actual shape of the molecule or
the site on which it acted. These early studies illustrate the limitations of
knowledge at the molecular level, where pain relief and dependence actu-
ally occurs.
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FROM THE CLOSE OF WORLD WAR II TO THE 1960s

In 1947, the National Research Council established a successor body,
the Committee on Drug Addiction and Narcotics. Prominent among the
reasons for this renewed activity was the appearance of methadone from
German laboratories. Methadone had been substituted for morphine to
meet German needs during World War II. Researchers’ considerable in-
terest in methadone’s possibilities, together with other unfunded ideas
for scientific studies in the field, prompted the group to consider asking
pharmaceutical manufacturers for contributions to a research fund that
the committee would administer. NRC approved, and by the end of 1949,
eight firms had contributed a total of $18,500.  This episode reveals the
paucity of funding sources and the extremely modest amounts with which
basic and practical research on pain relief was conducted immediately
after World War II.

There were other supports for research in this area. University science
departments contributed some of their own funds to these studies. Fur-
thermore, pharmaceutical companies themselves conducted research on
analgesics, although their practice of sending new drugs for testing under
the committee’s auspices suggests that their programs in this area were
not comprehensive.

In addition to its funding from pharmaceutical companies, NRC’s
Committee on Drug Addiction and Narcotics began to receive small an-
nual amounts from the Veterans Administration (VA) and the World
Health Organization (WHO) in 1961. Research sponsored by the commit-
tee was varied and included studies of methadone as well as the opiate
antagonists nalorphine, naloxone, and naltrexone. Additionally, the com-
mittee advised the Federal Bureau of Narcotics and the Food and Drug
Administration on the potential abuse liability of marketable drugs.  The
committee changed its name to the Committee on Problems of Drug De-
pendence (CPDD) in 1965 to meet the new definition of “addiction” pro-
mulgated by WHO. By 1977, CPDD had incorporated as an independent
organization; it continued to grow as a locus of scientific interchange,
later changing its name to the College of Problems of Drug Dependence.

NATIONAL COMMISSION ON MARIHUANA AND DRUG ABUSE

The era from World War I through 1960 had seen a loss of faith in the
possibility of successfully treating narcotics addicts.  Dr. Alexander Lam-
bert, a leading advocate of addiction treatment since 1909, exemplified
this trend with his abandonment in 1920 of the “cure” he had advocated
for 11 years.  Federal drug policy became concentrated on narcotics con-
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trol through law enforcement, and prevention and treatment were
deemphasized.  However, this trend began to decline with time.

During the 1960s, the entrenched commitment to law enforcement
confronted an unprecedented rise in the nature and extent of illicit drug
use.  The transformation, especially in marijuana use, was associated with
social and political turmoil, including the deep fissures caused by the
Vietnam War, the civil rights movement, and profound demographic
changes as the “baby boom” generation approached maturity.  The first of
several steps toward abandonment of the punitive-deterrent philosophy
was the report of the President’s Commission on Narcotics and Drug
Abuse, which was an outgrowth of the 1962 White House Conference on
Drug Abuse.  The report advocated adoption of approaches more in keep-
ing with the view of illicit drug abuse as a disease and with theories of
social deviance control through medical means.  This sort of thinking
enjoyed widespread acceptance at that time and was the philosophy be-
hind the establishment of federally funded community mental health cen-
ters which began the same year.

Congress responded by enacting the Comprehensive Drug Abuse and
Control Act of 1970. This act attempted to deal with the growing wave of
drug use in the context of new attitudes and approaches by making pen-
alties, especially for marijuana possession, less severe and more flexible
and by creating categories for drugs of varying dangerousness that would
allow shifts between classes to be achieved administratively rather than
requiring a new statute. One of the most important initiatives of the new
law was the establishment of the National Commission on Marihuana
and Drug Abuse, which would report over two years (1971–1973) on the
whole range of issues linked to drug use.

The commission’s first report, Marihuana: A Signal of Misunderstand-
ing (NCMDA, 1972), recommended “decriminalization” as a response to
the widespread use of marijuana.  Although dealing in the drug would be
still prohibited under this approach, users would no longer be subject to
criminal punishment. This proposal was disavowed by President Nixon
but influenced a number of state laws in the 1970s.  Furthermore, the
report urged substantial studies on marijuana, commissioned many itself,
and published them in two large volumes of technical papers.

The commission’s second report, Drug Use in America: Problem in Per-
spective (NCMDA, 1973), continued the strong recommendation both for
government-sponsored research and for continuation of national surveys
on drug use that the commission had begun. The technical papers of the
second report include studies on patterns and consequences of drug use,
social responses to drug use, the legal system and drug control, and treat-
ment and rehabilitation. The commission conceived a wide range of re-
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search relevant to drug issues and set an example for the research pro-
grams of NIMH and NIDA.

FOUNDATION SUPPORT

With the exception of studies on alcoholism, foundation support for
drug abuse research did not emerge until the 1960s and 1970s, when
changing use patterns made drug abuse a subject of national concern. The
Ford Foundation had been receiving requests for support for drug abuse
research since the 1950s, but not until 1968 did it award its first grant—
$17,500 for a conference to discuss the possible role of the foundation.

In 1970, the Ford Foundation initiated the Drug Abuse Survey Project
to pinpoint more precisely what should be done to combat drug abuse. Its
final report, Dealing with Drug Abuse (Wald, 1972), analyzed in detail the
great gaps in basic knowledge of drug actions within the body, psycho-
logical factors involved in deciding to use drugs, and the role of drugs in
contemporary American society; it also made a strong appeal for more
research. The report’s practical outcome was creation of the Drug Abuse
Council (DAC), which funded studies on illicit drug abuse from 1971
until 1978.

General foundation support for drug abuse research increased slightly
in the 1980s, rising in the late 1980s as the crack epidemic crystallized
national alarm over the drug abuse problem (Renz, 1989).

NIMH AND NIDA: RECENT FUNDING ON DRUG ABUSE

The National Institute of Mental Health was established in 1949 as
one of the National Institutes of Health. Its growth was considerable and
included funding not only for research but also for training and services.
As successor to the PHS Division of Mental Hygiene, concerns with alco-
hol and narcotics naturally fell under its mantle.  For example, the Addic-
tion Research Center (ARC) at Lexington, Kentucky, became part of
NIMH. In the late 1960s, a Division of Narcotic Addiction and Drug Abuse
(DNADA) was established within NIMH to oversee this responsibility.
Eventually, the drug and alcohol divisions of NIMH evolved into the
National Institute on Drug Abuse and the National Institute on Alcohol
Abuse and Alcoholism (NIAAA).

NIDA had its origins in the Drug Abuse Office and Treatment Act of
1972, which had established the Special Action Office for Drug Abuse
Prevention (SAODAP) in the Executive Office of the President. SAODAP
provided the first federal funding of drug abuse treatment and was part
of an ambitious response to public fears of widespread drug experimen-
tation among youth, the possibility that drug-addicted Vietnam veterans
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would pose a danger to public order, and the general perception of a link
between drug abuse and crime. This SAODAP legislation established an
expiration date for the office of June 30, 1975, and mandated devolution of
its functions to a new institute of the Department of Health, Education,
and Welfare (HEW), which was to come into existence on December 31,
1974.  In fact, NIDA came into being over the summer of 1973 when HEW
began a reorganization that created the Alcohol, Drug Abuse, and Mental
Health Administration (ADAMHA); DNADA and SAODAP were merged
under its aegis. (SAODAP had been operating on a lame duck basis since
the 1972 presidential election and the resignation of its director in June
1973.)  Further reorganization in 1992 divided drug abuse activities be-
tween the National Institutes of Health and the Substance Abuse and
Mental Health Services Administration and assigned NIDA to the former.

The creation of NIDA was itself an indication that the drug abuse
problem was not expected to go away soon and that sustained research
into the treatment, prevention, and biology of drug abuse was a national
necessity. Over the years, however, NIDA’s research budget has under-
gone unsettling perturbations as seen in changes of its extramural grant
funding (Table B.1). The 29 percent drop in 1982 was the most severe to
date in NIDA’s history.  Drug abuse research is supported when the
nation is in a state of alarm over a new drug or an escalation in drug use,
but it is quickly reduced with changes in perception of drug use or when
other issues become a priority. Thus, funding levels may shift signifi-
cantly and may detrimentally affect research programs that rely on on-
going support both to maintain a specific research project and to keep
trained experts employed in the field. Recent expansion of NIDA’s bud-
get can be attributed primarily to funds for research on human immuno-
deficiency virus and AIDS. In FY 1994, $143 million (34 percent of NIDA’s
$425 million budget appropriation) was designated for AIDS research
(NIH, 1995). It is to NIDA’s credit, however, and to the credit of drug
abuse researchers that even with unstable funding levels, they have spon-
sored and conducted an extraordinary range of research that has resulted
in many of the major accomplishments in the field discussed throughout
this report.
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TABLE B.1  Annual NIDA Extramural Research
Budget, 1974–1994

Fiscal Extramural Research Percentage Change
Year Funding ($ milliona) from Prior Year

1974 39 –15
1975 42 7
1976 37 –13
1977 36 –1
1978 37 2
1979 40 8
1980 40 1
1981 40 –1
1982 28 –29
1983 42 10
1984 50 27
1985 57 19
1986 51 8
1987 85 67
1988 107 26
1989 158 47
1990 197 25
1991 231b

1992 228b –1
1993 220b –4
1994 224b 1

aIn 1982 constant dollars.
bFigures include construction funds.

SOURCE: GAO (1992), NIDA (1994).
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295

C

Diagnostic Criteria

TABLE C.1  Diagnostic Criteria for Substance Abuse and Dependence
(DSM-IV)

Substance Abuse:

A. A maladaptive pattern of substance use leading to clinically significant
impairment or distress, as manifested by one (or more) of the following, occurring
within a 12-month period:

(1) Recurrent substance use resulting in a failure to fulfill major role obligations
at work, school, or home (e.g. repeated absences or poor work performance related to
substance use; substance-related absences, suspensions, or expulsions from school;
neglect of children or household)

(2) Recurrent substance use in situations in which it is physically hazardous (e.g.
driving an automobile or operating a machine when impaired by substance use)

(3) Recurrent substance-related legal problems (e.g. arrests for substance-related
disorderly conduct)

(4) Continued substance use despite having persistent or recurrent social or
interpersonal problems caused or exacerbated by the effects of the substance (e.g.
arguments with spouse about consequences of intoxication, physical fights)

B. The symptoms have never met the criteria for Substance Dependence for this class
of substance.

Continued on next page
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Substance Dependence:

A maladaptive pattern of substance use, leading to clinically significant impairment
or distress, as manifested by three (or more) of the following occurring at anytime in
the same twelve month period:

(1) Tolerance, as defined by either of the following:

(a) a need for markedly increased amounts of the substance to achieve
intoxication or desired effect

(b) markedly diminished effect with continued use of the same amount of the
substance

(2) Withdrawal, as manifested by either of the following:

(a) the characteristic withdrawal syndrome for the substance
(b) the same (or closely related) substance is taken to relieve or avoid

withdrawal symptoms

(3) The substance is often taken in larger amounts or over a longer period than was
intended

(4) There was a persistent desire or unsuccessful efforts to cut down or control
substance use

(5) A great deal of time is spent in activities necessary to obtain the substance (e.g.,
visiting multiple doctors or driving long distances), use the substance (e.g., chain-
smoking), or recover from its effects

(6) Important social, occupational, or recreational activities are given up or reduced
because of substance use

(7) The substance use is continued despite knowledge of having a persistent or
recurrent physical or psychological problem that is likely to be caused or exacerbated
by the substance (e.g., current cocaine use despite recognition of cocaine-induced
depression, or continued drinking despite recognition that an ulcer was made worse
by alcohol consumption)

Specify if:

With Physiological Dependence:  Evidence of tolerance or withdrawal (i.e., either item 1
or 2 is present)

Without Physiological Dependence:  No evidence of tolerance or withdrawal (i.e.,
neither item 1 nor 2 is present).

SOURCE: American Psychiatric Association. 1994. Diagnostic and Statistical Manual of Men-
tal Disorders. 4th ed. (DSM-IV). Washington, DC: American Psychiatric Association.

TABLE C.1  Continued
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TABLE C.2  Diagnostic Criteria for Harmful Use and Dependence
(ICD-10)

Harmful Use:

A pattern of psychoactive substance use that is causing damage to health.  The
damage may be physical (as in cases of hepatitis from the self-administration of
injected drugs) or mental (e.g. episodes of depressive disorder secondary to heavy
consumption of alcohol).

Diagnostic Guidelines:  The diagnosis requires that actual damage should have been
caused to the mental or physical health of the user.

Harmful patterns of use are often criticized by others and frequently associated with
adverse social consequences of various kinds.  The fact that a pattern of use or
particular substance is disapproved of by another person or by the culture, or may
have led to socially negative consequences such as arrest or marital arguments is not
in itself evidence of harmful use.

Acute intoxication or “hangover” is not in itself sufficient evidence of the damage to
health required for coding harmful use.

Harmful use should not be diagnosed if dependence syndrome, a psychotic disorder,
or another specific form of drug- or alcohol-related disorder is present.

Dependence Syndrome:

Diagnostic Guidelines: A definite diagnosis of dependence should usually only be
made if three or more of the following have been experienced or exhibited at some
time during the previous year:

(i) A strong desire or sense of compulsion to take the substance.
(ii) Difficulties in controlling substance-taking behavior in terms of its onset,

termination, or levels of use.
(iii) A physiological withdrawal state when substance use has ceased or been

reduced, as evidenced by: the characteristic withdrawal syndrome for the substance;
or use of the same (or closely related) substance with the intention of relieving or
avoiding withdrawal symptoms.

(iv) Evidence of tolerance such that increased doses of the substance are required
in order to achieve effects originally produced by lower doses. (Clear examples of
this are found in alcohol- and opiate-dependent individuals who may take daily
doses sufficient to incapacitate or kill nontolerant users.)

(v) Progressive neglect of alternative pleasures or interests because of
psychoactive substance use, increased amounts of time necessary to obtain or take
the substance or recover from its effects.

(vi) Persisting with substance use despite clear evidence of overtly harmful
consequences, such as harm to the liver through excessive drinking, depressive mood
states consequent to periods of heavy substance use, or drug-related impairment of

Continued on next page
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cognitive functioning; efforts should be made to determine that the user was
actually, or could be expected to be, aware of the nature and extent of harm.

Narrowing of the personal repertoire of patterns of psychoactive substance use has
also been described as a characteristic feature (e.g. a tendency to drink alcoholic
drinks in the same way on weekdays and weekends, regardless of social constraints
that determine appropriate drinking behavior).

It is an essential characteristic of the dependence syndrome that either psychoactive
substance taking or a desire to take a particular substance should be present; the
subjective awareness of compulsion to use drugs is most commonly seen during
attempts to stop or control substance use. This diagnostic requirement would
exclude, for instance, surgical patients given opioid drugs for the relief of pain, who
may show signs of an opiate withdrawal state when drugs are not given, but who
have no desire to continue taking drugs.

The dependence syndrome may be present for a specific substance (e.g., tobacco or
diazepam), for a class of substances (e.g., opioid drugs); or for a wider range of
different substances (as for those individuals who feel a sense of compulsion
regularly to use whatever drugs are available and who show distress, agitation, and/
or physical signs of a withdrawal state upon abstinence).

The diagnosis of the dependence syndrome may be further specified by the
following:

• Currently abstinent
• Currently abstinent, but in a protected environment (e.g., in hospital, in a

therapeutic community, in prison, etc.)
• Currently on a clinically supervised maintenance or replacement regime (e.g.,

with methadone; nicotine-gum or patch)
• Currently abstinent, but receiving treatment with aversive or blocking drugs

(e.g. naltrexone or disulfiram)
• Currently using the substance (active dependence)
• Continuous use
• Episodic use (dipsomania)

SOURCE: WHO (World Health Organization). 1992. International Statistical Classification of
Diseases and Related Health Problems. 10th Revision. Geneva: WHO. WHO. 1990. Draft of
chapter V: mental and behavioural disorders. Clinical descriptions and diagnostic guide-
lines. International Classification of Diseases. 10th Revision. Geneva: WHO. As cited in: O’Brien
CP, Jaffe JH, eds. Addictive States. New York: Raven Press.

TABLE C.2  Continued
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A

Abuse liability, 15, 38-39
benzodiazepines, 211

Abuse/use of drugs, terminology, 3,
16-17, 18-19, 95

Access to treatment, 193
gender differences, 212, 213
HIV/AIDS care, 205-206
managed care systems, 231-235

levo-α acetylmethadol, 15, 29, 71, 195-
196

Addiction. See Dependence
Addiction Severity Index, 201-202, 239
Affective disorders, 82, 181
African Americans, 99, 110, 125, 126-

127, 128
Age-based differences

developmentally appropriate
interventions in families, 150

drug-taking behavior, 96-99
life course of drug use, 108-109

Alcohol
agonist/antagonist therapies, 70,

71, 195
biochemical markers, 121
as drug, 2-3, 16-17

Index

drug interactions, 173
drug-seeking behaviors in

withdrawal, 66-67
extent of dependence, 102
intergenerational transmission, 119
neural substrate of withdrawal, 67-

68
neurochemical reinforcement, 65
physiological protective factors,

121
prenatal exposure, 169-170
tolerance, 66
tolerance as etiological factor, 121
violence linkages, 177-178

Aldehyde dehydrogenase, 121
gamma-Aminobutyric acid (GABA),

58, 178
Amphetamines

neurochemical response, 64
neurotoxicity, 83

Animal models, 35
behavioral research, 37
drug abuse effects on course of

HIV, 83
fetal drug exposure, 168
genetic research, 78-79, 80-81
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new drug development, 41
recommendations for research, 5, 87
relapse behavior, 69

Antiaddiction medications, 27, 29.  See
also Pharmacotherapy

Antisocial personality, 123, 181
Anxiety disorders, 211
Arachidonic acid, 59
Assessment instruments, 201-202, 239

B

Barbiturates, 66
Behavioral research

in abuse liability research, 38-39
on aggression and violence, 47-48
behavioral models, 36-37
contributions of, 3-4, 35
craving response, 46-47
economic modeling, 49-50
future prospects, 50-51
learning and conditioning in

treatment models, 41-42
on motivation for drug use, 43-45
neuroscience research and, 37-38
for pharmacotherapies, 39-41, 203
recommendations for, 4, 51
risk factors for drug use, 48-49
on withdrawal, 42-43

Benzodiazepines, 211
antagonists, 70

Biomarkers, 121, 173-174
Bromocriptine, 71
Buprenorphine, 195-196

C

Ca2+ neurotransmitter pathway, 59, 60
Cannabis. See Marijuana
Cerebral blood flow measurement, 73
Children/adolescents

antismoking campaigns, 145-146
community-based preventive

interventions, 146
confidentiality issues in treatment,

270

consequences of prenatal drug
exposure, 170-171, 174-175

developmental risks in drug use, 8,
166-167

epidemiological surveys, 99-101,
106

parental drug abuse, 175
peer risk factors, 125-126
predictors of adult substance

abuse, 122-123
preventive intervention design, 140
racial differences in drug use, 128
risk factors, 128-129
school-based prevention programs,

141-143, 147-149, 152
treatment considerations, 214-215

Clonidine, 68, 70, 71
Clorazepate, 211
Cocaine

aggressive behavior and, 47
antiaddiction medications, 203
brain glucose metabolism in use of,

73
craving response in users, 46-47
day hospital vs. inpatient

treatment, 240-241
dopaminergic effects, 37, 64, 73, 82
drug interactions, 173
effects on male reproduction, 174
extent of abuse, 2, 21, 193
extent of dependence, 102
immunization, 39-40, 85
market characteristics, 260
maternal use during pregnancy,

166, 167
neurochemical response, 61, 64, 68
pharmacological antagonists, 70
prenatal exposure, 171-172
treatment vs. drug control/

interdiction, 199-200
violence linkage, 178-179
withdrawal, 67, 68
See also Crack cocaine

Cognitive-behavioral psychology, 42,
196

Community Epidemiology Work
Group, 105
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Conditioned behavior, 41-42
in drug tolerance, 66
See also Reinforcement

Confidentiality issues
recommendations for research, 270
treatment program enrollment,

268-269
treatment-seeking behaviors of

adolescents, 270
treatment-seeking behaviors of

pregnant women, 269-270
Consequences of drug use, 159-161

economic costs, 1-2, 22, 167
fetal/child development, 166-175
gender differences, 212-213
health-related, 1, 7-8, 21-22. See also

HIV/AIDS
intensity of drug use and, 3, 18
violent behaviors, 8-9, 22, 176-182

Contingency contracting/
management, 41-42, 196-197

Controlled Substances Act, 254, 257
Correctional systems

drug offender population, 263
treatment in, 213-214

Corticotropin releasing factor, 68
Cost-benefit analysis

drug control/interdiction vs.
treatment, 199-200

managed drug abuse care, 227-228,
239-241

preventive interventions, 149
treatment, 198-200
treatment matching, 209

Cost-shifting, 243-244
Crack cocaine, 163

maternal use during pregnancy,
166

violent behavior and, 179
Craving, 46-47
Crimes/criminality

criminalization of drug users, 254-
255

drug abuse treatment for prisoners,
213-214

drug arrest/prosecution trends,
262-263

drug-associated, 176-177, 178
drug use in pregnancy as, 213, 269-

270
effects of criminal sanctions on

drug use, 261-266
therapeutic role of criminal

sanctions against drug use, 266-
268

Cyclic adenosine monophosphate
(cAMP), 59, 60, 66, 68-69

Cyclic guanosine monophosphate, 59

D

Dependence
addiction and, 19
clinical features, 19
co-occurring psychiatric disorders,

82-83, 108
diagnosis, 192-193
epidemiological data, 101-102
goal of neuroscience research, 56
medical model, 20-21, 26-27
neurochemical systems in, 61-62,

65, 68-69
pain mechanisms and, 4-5
preventive interventions targeted

at transition to, 148, 152
relapse risk, 19-20
vulnerability genes, 78-79

Depression, 82-83, 123
with co-occurring dependence,

treatment for, 210
drug abuse treatment and, 16

Detoxification, 194-195
Diagnostic and Statistical Manual of

Mental Disorders-IV, 18, 19, 107,
192, 201

dependence diagnosis, 295-298
Diffusion-weighted imaging, 81
Domestic violence, 178
Dopaminergic system, 37-38, 62, 64-65,

67, 70, 71, 73, 76-77, 79, 82-83,
172

Drug, definitions of, 2-3, 16-17
Drug Abuse Reporting Program, 197-

198
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Drug Abuse Warning Network, 106
Drug control activities, 10-11

abuse reduction vs. medical use,
253-254

arrest/prosecution trends, 262-263
confidentiality of treatment

programs, 268-269
cost-effectiveness, vs. treatment,

199-200
criminalization of users, 254-255
deterrent effects of criminal

sanctions, 261-266
as drug abuse research topic, 250-

251, 270-271
effects on illicit markets, 259-261
effects on legitimate drug use/

research, 257-259
enforcement strategies, 255-256
epidemiological studies, 107
prohibition vs. discouragement,

252-253
recommendations for research on

effects of, 259, 261, 268, 271
researchable issues, 251-252
severity of penalties, 256
spending for, 22, 259
therapeutic role of criminal

sanctions, 266-268
treatment vs. punishment, 256-257

Drug discrimination model, 36-37
Drug effect expectancies, 41, 48-49
Drug self-administration, 3, 36, 48

abuse liability prediction, 38-39
craving and, 46-47
dependence and, 66-67
dopamine transport in, 37-38
for pharmacological therapy

evaluation, 40-41
Drug testing, 113
Drug Use Forecasting Program, 103-

104
DSM-IV. See Diagnostic and Statistical

Manual of Mental Disorders-IV
Dynorphin, 68

E

Employee assistance programs, 228
Epidemiologic Catchment Area

Program, 108, 181
Epidemiology

benefits of, in drug use research, 5,
15, 95-96

community-level assessments, 105
conceptual framework, 94-95
data collection needs, 107
data on natural history of drug use,

108-109
drug use by military personnel,

104-105
drug use by pregnant women, 105,

166
drug use by youths, 99-101
drug use of arrested persons, 103-

104
general population surveys, 96-102
HIV/AIDS research opportunities,

164-165
HIV transmission, 8
methodological issues, 111-113
metropolitan area studies, 102-103
opportunities for enhancement,

107-113
prevalence trends, 99
psychiatric comorbidity studies,

101-102, 107-108
research recommendations, 5, 113-

114
scope, 94
self-reported data, 112-113
social-cultural factors, 109-111
subpopulation surveys, 102-105
terminology, 95

Ethanol. See Alcohol
Etiology

approach to drug use research, 5-6,
117-118

behavioral models, 36-37
contextual/environmental factors,

124-127
genetic vulnerability, 119-120
medical model, 20-21
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physiological vulnerability, 120-121
psychosocial vulnerability, 122-124
recommendations for research, 6,

130-131
research goals, 118
research opportunities, 127-130
sociocultural factors, 109-111, 126-

127
See also Motivation for drug use

Excitatory amino acids, 38, 58-59, 82,
86

Extent of drug abuse, 2, 21, 193
among psychiatric-disordered

patients, 108, 123-124
demographic variables, 96-99
general population surveys, 96-102
specific population surveys, 102-105

F

Families
high-risk, 150
parental drug abuse, 176
preventive interventions, 143-145,

149-150
protective factors enhancement,

128, 143
risk factors, 124-125, 129

Fetal alcohol syndrome, 170
Fetal drug exposure, 8

alcohol, 169-170
cocaine, 171-172
health effects, 167
HIV transmission, 163
life span effects, 174-175
marijuana, 171
multiple drug use, 173
nicotine, 168-169
obstacles to quantifying effects of,

167-168
opiates, 170-171
opportunities for research, 172-175
paternal drug use, 174
prevalence of maternal drug use, 166
recommendations for research, 176

windows of biological
vulnerability, 172-173

See also Pregnancy, drug use in
Functional magnetic resonance

imaging (fMRI), 72, 81
Funding of research, 1

obstacles to interdisciplinary
research, 30

sources, 13-14, 22
stability of, 24-25

G

G proteins, 59, 60, 61
Gender differences

access to care, 212, 213
drug dependence, 96-99
drug-taking behavior, 96-99
psychiatric comorbidity, 212
treatment implications, 212-213

Genetics
adoption studies, 120
alcohol-related violence, 178
drug-induced adaptations, 75, 76
etiological factors, 119-120
individual differences in drug

response, 62-64
knock-out technology, 79
research opportunities, 78-79
transgenic engineering, 79-80
twin studies, 119-120

H

Hallucinogens, 65
violent behavior associated with,

179-180
Harrison Narcotics Act, 253, 254
Health Care Financing

Administration, 10, 231
Health maintenance organizations,

223-224, 228-229
Heroin, 105

craving response in users, 46
extent of abuse, 2, 21, 193
immunization, 39-40, 85
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market characteristics, 260
neurochemical response, 64-65

HIV/AIDS
access to care, 205-206
drug abuse effects on course of, 83
drug abuse treatment and, 202,

204-207
economic costs, 163
epidemiology, 161, 164-165
in infants and children, 163
injection drug use as risk factor, 8,

22
medical complications, 204-205
needle exchange programs for risk

reduction, 165-166, 255
prevention, 165-166
recommendations for research, 8,

166, 215
research opportunities, 164-166
transmission, 161-163

Hypothalamic-pituitary-adrenal axis,
63

I

Illicit drug use
extent in general population, 96-102
extent in specific populations, 102-

105
terminology, 2-3, 17-18

Immunology, drug vaccination, 39-40,
85

Independent practice association, 224
Individual differences

genetic-environmental factors in
drug response, 62-64

in response to drugs, 120-121
treatment matching, 207-209
vulnerability to drug use, 48

Initiation of drug use
epidemiological data, 109
injection drugs, 166
personality risk factors, 122-123

Injection drug use
extent of, 164
HIV/AIDS epidemiology, 164-165

HIV transmission, 8, 22, 161-163
initiation, 166
medical complications of HIV, 204-

205
needle exchange programs, 165-

166, 255
Interdisciplinary research, 15-16, 29-30
International Classification of

Diseases-10, 18-19, 201
Interpersonal psychotherapy, 196

L

Learning theory, 41, 48-49
associative processes, 65-66

Legal issues
drug use in pregnancy, 213, 269-

270
prohibition of drugs as policy

approach, 252-253
Life Skills Training, 141-142
Locus coeruleus, 68-69
Lysergic acid diethylamide, 65, 179, 210

M

Magnetic resonance angiography, 81
Magnetic resonance spectroscopy, 72,

81
Managed care

access to drug abuse treatment,
231-235

behavioral health care, 223, 227-228
benefit design, 226-227, 231-236
carve-in/carve-out vendors, 223-

225, 226-227, 228-229
characteristic features, 223
cost-effectiveness, 239-241
cost of drug abuse treatment, 231-

235
cost-shifting, 243-244
delivery systems, 223-225
effectiveness, 237-239
enrollment, 223
financing structure, 225-226
management, 225
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medical cost offsets, 242-243
obstacles to research, 244-246
outcomes and effectiveness, 222-

223, 236-237
public vs. private systems, 228-231
quality of care, 241-242
recommendations for research, 10,

231, 236, 246
selective contracting, 225
utilization of drug abuse treatment,

231-235
Marijuana

extent of dependence, 102
maternal use during pregnancy,

166, 171
neurochemical response, 65, 67
predisposing personality traits, 123
regulatory policy, 252, 254-255
trends, 100-101
user perceptions, 109-110
violent behavior associated with,

179
Mass media, 145-146, 151
Medicare, 229
Methadone maintenance, 26, 71, 194,

195
effectiveness, 197
gender differences, 212-213
on-site medical services, 206-207
regulatory policy, 253-254
research needs, 202

N-Methyl-D-aspartate antagonists, 75
Methylenedioxymethamphetamine, 83
Mexican Americans, 125, 126
Midwestern Prevention Project, 141-

142
Monitoring the Future Study, 99-101
Monoamine oxidase, 121
Monoclonal antibodies, 40
Motivation for drug use

adjunctive behaviors, 43-44
alternative reinforcers, 44-45
appetitive behaviors, 45
deterrent effects of criminal

sanctions, 261-266
neurochemical systems in

withdrawal, 66-67

priming dose phenomenon, 45
treatment matching criterion, 208-

209
Motivational enhancement therapy,

196

N

Nalmafene, 195
Naloxone, 70, 195
Naltrexone, 40, 70, 195
National AIDS Demonstration

Research Project, 106
National Comorbidity Survey, 101-102
National Cooperative Agreement for

AIDS Community Based
Outreach Intervention Research
Program, 106-107

National Health and Nutrition
Examination Survey, 106

National Health Interview Survey of
Drug and Alcohol Use, 106

National Household Survey on Drug
Abuse, 96-99

National Institute of Justice, 11, 271
National Institute of Mental Health

(NIMH), 14
National Institute on Alcohol Abuse

and Alcoholism (NIAAA), 10,
14, 231

National Institute on Drug Abuse
(NIDA), 13-14, 31, 74

recommendations for, 10, 11, 231,
271

National Institutes of Health (NIH), 30
National Longitudinal Survey of

Youth, 106
Native Americans, 125, 127
Needle exchange programs, 165-166,

255
Neuroscience research

accomplishments, 4-5, 15-16, 56-57,
62

brain disease model of addiction,
20-21

individual differences in drug
response, 62-64
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opportunities for enhancement, 78-
86

for pharmacotherapies, 16, 203
prospects, 4, 56
recommendations for, 5, 87
research needs, 75-78

Neurotransmitter mechanics, 15-16, 58
alcohol-violence linkage, 178
animal models, 80-81
biomarkers for substance abuse,

121
brain imaging, 71-73, 81-82
dopaminergic system, 37-38, 62, 64-

65, 67, 70, 71, 73,
    76-77, 79, 82-83, 172
drug agonists, 71
drug antagonists, 70-71
in drug dependence, 61-62
drug-induced adaptations, 75-76
in drug tolerance, 65-66
life span effects of drug exposure,

174-175
long-term effects of drug use, 60,

76-77, 84-85
medial forebrain bundle in, 64
neurotoxic effects of drug use, 83-84
neurotrophic factors, 60-61
nucleus accumbens in, 77
pain pathways, 74-75
pain research, 85-86
prenatal cocaine exposure, 172
protein phosphorylation, 59-60
psychiatric disorder-drug

dependence linkages, 82-83
receptor activity, 58-59
in reinforcement process, 64-65, 67
in relapse, 69, 84-85
second messenger systems, 59-60
signal transduction pathways, 80
synaptic transmission, 57-58
in withdrawal, 66-69
See also Neuroscience research

Neurotrophins, 60-61
Nicotine/tobacco, 127

agonist therapies, 71
craving response in users, 46

as drug, 2-3, 16-17
economic costs of maternal use

during pregnancy, 167
extent of dependence, 102
neurochemical reinforcement, 65
prenatal exposure, 168-169
prevalence of maternal use during

pregnancy, 166
regulatory policy, 253
withdrawal, 42-43
youth-oriented antismoking

campaigns, 145-146
Nitric acid, 59
Norepinephrine, 66

O

Office of Justice Programs, 14
Opiates/opioids

addiction treatment options, 194
agonists/antagonists, 40, 70, 195
brain imaging studies, 86
clinical use, 86
definitions, 18
drug interactions, 173
drug-seeking behaviors in

withdrawal, 66-67
locus coeruleus model of

dependence, 68-69
neurochemical response, 61, 64-65,

67, 68
pain-relieving action, 74-75
pharmacotherapy, 195-196
prenatal exposure, 170-171
receptor sites, 86
violence linkage, 178

Opioid peptide system, 62, 65, 66, 67,
68

Outcome research
assessment instruments, 201-202,

239
coerced treatment, 267-268
community-based preventive

interventions, 146-147, 151
craving as treatment outcome

indicator, 46-47
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day hospital vs. inpatient
treatment, 240-241

drug abuse treatment in corrections
system, 214

drug use morbidity/mortality, 106
gender differences, 212-213
managed drug abuse care, 10, 222-

223, 236-244
placement criteria as outcome

predictor, 242
research needs, 202
treatment efficacy, 197-198
treatment matching, 208, 209
violent behavior in psychiatric

drug abuse patients, 180
Oxazepam, 211

P

Pain
brain imaging studies, 86
clinical indications for opioids, 86
neurobiological research, 4-5, 85-86
neurochemistry, 74-75
significance of drug abuse research,

16, 74-75
Parent-focused preventive

interventions, 143-144
PCP. See Phencyclidine
Peer relations, 125-126
Personality disorders, 82, 180
Pharmacotherapy

antagonists of drugs of abuse, 40,
70-71

antidepressant, 210
drug interactions, 211
implementation of research

findings, 28
implications of medical model of

dependence, 26-27
integrated with psychosocial

treatment, 194
low abuse-potential medications,

38-39
medications development, 203-204
with pregnant women, 213

for psychiatric disorders in drug
abusers, 210-211

research accomplishments, 16
Phencyclidine (PCP), 38, 82, 179
Phosphatidylinositol, 59
Positron emission tomography, 72-73
Pregnancy, drug use in

confidentiality issues in treatment,
269-270

costs of, 167
criminalization of, 213, 269-270
fetal alcohol exposure, 169-170
fetal cocaine exposure, 171-172
fetal marijuana exposure, 171
fetal nicotine exposure, 168-169
fetal opiate exposure, 170-171
obstacles to quantifying fetal drug

exposure effects, 167-168
opportunities for research on fetal

exposure, 172-175
paternal drug use, 174
pharmacotherapy for, 213
prevalence, 105, 166
recommendations for research, 176
self-reported data, 173-174
treatment implications, 213
windows of fetal vulnerability, 172-

173
Preventive interventions

administration of, 153-154
community-based, 146-147, 151
conceptual trends, 139-140
cost-benefit analysis, 149
criminal sanctions, 261-266
evaluation methodology, 143, 153
family-based, 143-145, 149-150
HIV/AIDS, 165-166
indicated, 7, 139
media-based, 145-146, 151
for minority populations, 148, 152-

153
primary, 7, 139-140
protective factors enhancement,

127-128
in public health framework, 25
recommendations for, 7
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recommendations for research, 154
research accomplishments, 15
research needs, 147-151
research opportunities, 152-153
research trends, 6
school-based, 141-143, 147-149, 152
secondary, 7, 139-140
selective, 7, 139
targeted to transition from abuse to

dependence, 148, 152
tertiary, 7, 139-140
types of, 7, 139
universal, 7, 139-140

Priming dose phenomenon, 45
Product development, 28

antiaddiction medications, 203-204
behavioral models in new drug

development, 38-41
Protective factors

for alcoholism, 121
defined, 6, 118
familial, 143
protective-protective, 118
research opportunities, 127-128
risk-protective, 118

Psychedelic drugs. See Hallucinogens
Psychiatric disorders

benefits of drug abuse research, 16
drug dependence-associated, 82-83,

124
drug-induced, 210
gender differences, 212
psychotic disorders, 82
as risk factor for drug abuse, 123

Psychiatric disorders with co-
occurring drug abuse, 101-102,
107-108, 123-124

assessment and diagnosis, 210
in parents, 175
pharmacotherapy, 210-211
research recommendations, 182
treatment, 9, 209-211
violent behavior associated with,

180-182
Psychotherapy, 196-197
Public perceptions

of addiction, 20-21

drug research funding and, 25
on effects of drug-taking, 109-110
political context of research, 28

Q

Quality of care, in managed drug
abuse care, 241-242

R

Race/ethnicity, 99, 110
physiological differences in drug

response, 99, 110, 120-121
preventive intervention design,

148, 152-153
risk factors, 125, 126-127
youth drug use, 128

Reinforcement
contingency contracting therapy,

196-197
individual differences, 63
neural substrate, 64-65, 67
via antagonists of drugs of abuse,

70-71
Relapse

after prolonged abstinence, 84-85
animal models, 69
behavioral research in prevention,

42
drug antagonist therapies, 70-71
in medical model of addiction, 20
naltrexone effects, 195
neurobiological substrate, 69, 84-85
priming dose phenomenon, 45
probability, 19-20

Research in drug use
achievements of, 14-16
benefits of, 1, 22
cross-disciplinary benefits, 15-16,

29-30
funding, 1, 13-14, 24-25, 31
goals, 1, 21, 30-31
historical development, 13, 284-292
implementation of findings, 27-28
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implications of medical model of
dependence, 26-27

obstacles to interdisciplinary
collaboration, 29-30

opportunities for enhancing, 22-24
as percentage of federal spending

on drug control, 15-16
political context, 28
professional development, 28-29
in public health framework, 25-26
spending, 2, 14, 22

Risk factors
behavioral research on, 48-49
defined, 6, 117
familial, 124-125, 129, 143-144
genetic, 119-120
HIV, 8, 165
peer, 125-126
personality traits, 122-123
psychopathology, 123-124
research opportunities, 128-130
sociocultural, 126-127
violent behavior, in psychiatric

drug abusers, 181

S

Schizophrenia, 82, 181
School-based prevention programs,

141-143, 147-149, 152
Self-reported data, 112-113

maternal drug use, 173-174
Serotonergic system, 66, 67
Sexuality/sexual behavior

drug effects on male reproductive
system, 174

HIV transmission, 162-163
Single-photon emission computed

tomography, 72
Social norms, 109-110

risk factors, 126-127
Stages of drug-taking behavior, 3, 18

epidemiologic data, 108-109
targeting of preventive

interventions, 7, 139
treatment matching criteria, 208-209

Stress, drug-taking response to, 63
Substance Abuse and Mental Health

Services Administration, 10, 14,
106, 231

Supportive-expressive psychotherapy,
196

Survey of Health Related Behaviors
Among Military Personnel, 104-
105

T

Technology transfer, 27-28
Tetrahydrocannabinol (THC). See

Marijuana
Tobacco. See Nicotine/tobacco
Tolerance

clinical features, 19
in etiology of alcoholism, 121
neural substrate, 65-66

Treatment
access, 193, 205-206, 212, 213, 231-

235
assessment and diagnosis, 200-202
behavioral conditioning, 41-42
chemical dependency programs,

194
for children and adolescents, 214-

215, 270
for co-occurring psychiatric

disorders in drug abusers, 9,
209-211

confidentiality issues, 268-270
in correctional settings, 213-214
cost-benefit analysis, 198-200
cost-shifting, 243-244
costs of managed drug abuse care,

167
of drug-abusing women, 212-213
drug immunizations, 39-40, 85
drug users with HIV, 204-207
duration, 197, 202, 233
effectiveness, 9, 197-198
effectiveness of managed care, 237-

239
HIV risk reduction in, 165

Copyright © National Academy of Sciences. All rights reserved.

Pathways of Addiction: Opportunities in Drug Abuse Research
http://www.nap.edu/catalog/5297.html

http://www.nap.edu/catalog/5297.html


310 INDEX

indications for, 192-193
integrated psychosocial-

pharmacologic, 194
legally coerced, 266-268
in managed care systems, 10, 222,

225, 227-228, 231-236
medical cost offsets, 242-243
medications for, 39-41, 70-71
modalities, 9
options, 194
outpatient, 194
patient compliance, 198
placement criteria, 242
of pregnant women, 213, 269-270
primary medical care in drug abuse

programs, 205-207
psychosocial, 196-197
public vs. private settings, 228-231
recommendations for research, 9-

10, 215
research accomplishments, 15, 192,

193
research opportunities, 202
significance of craving, 46-47
significance of motivational

research, 43-45
special populations, 211-212
in therapeutic communities, 194
treatment matching, 207-209
utilization, 193
vs. drug control strategies, 199-200
vs. punishment, 256-257
See also Pharmacotherapy

Treatment Alternatives to Street
Crime (TASC), 214, 266-267

Treatment Outcome Prospective
Study, 197-198

Treatment Services Review, 202
Twelve-step programs, 194

U

Urinalysis, 113
Utilization of treatment resources, 193

confidentiality and, 268-270

managed care systems, 231-235
medical cost offsets, 242-243

V

Violence/violent behavior
alcohol linkages, 177-178
behavioral research, 47-48
cocaine linkages, 178-179
co-occurring psychiatric disorders

and drug abuse, 180-182
drug abuse linkages, 176
in drug-related crimes, 176-177, 178
in drug trade, 176
drug use linkages, 8-9
opiate linkages, 178
as pharmacological effect of drugs,

177-180
as predictor of alcoholism, 122
research recommendations, 9, 182

Vulnerability to drug use, 48-49
genetic basis, 75, 78, 119-120
individual differences, 120-121

W

Withdrawal, 19, 37
behavioral research, 42-43
conditioned, 42
determinants of drug-seeking

behavior in, 66-67
drug antagonist therapies, 70-71
hypothalamic system in, 67
locus coeruleus model, 68-69
negative affective states in, 67
neurochemical substrate, 66-69
in newborns, 170
physical signs, 66-67
psychological signs, 66

Y

Youth Risk Behavior Surveillance
System, 106
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