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CANNABIS DEPENDENCE

Its Nature, Consequences, and Treatment

Cannabis dependence is controversial. Does it occur or is it a myth put forth by those
who oppose legalization? What are the signs of cannabis dependence? How many
people are affected? What are the health and behavioral risks of becoming cannabis
dependent? What counseling approaches have been tested with adults and adolescents,
and how effective are they? What are the arguments for legalization, regulation, or pro-
hibition? Looking back and toward the future, what do we know and what do we need
to learn?

This state of the science review sets out to answer all those questions, beginning with
an historical examination and moving into diagnosis, classification, epidemiology, pub-
lic health, policy, issues relating to regulation and prohibition, and evidence-based
interventions.

RO G E R A. RO F F M A N is a Professor of Social Work at the University of Washington.
Along with Robert Stephens he has conducted a series of controlled trials to investigate
the efficacy of behavioral interventions with adult and adolescent cannabis users. His
research also focuses on HIV prevention with several populations and early intervention
with perpetrators of domestic violence.

RO B E RT S. S T E P H E N S is an Associate Professor of Psychology at Virginia Tech. 
His work includes collaborations with Roger A. Roffman on the treatment of cannabis
dependence, research on social cognitive determinants of drinking and drug use, and
behavioral interventions to improve substance abuse treatment aftercare attendance.
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The old orchid hunter lay back on his pillow, his body limp with the effort of talking so
long. He coughed and a ripple of pain ran through the wasted length of him beneath the
covers. Still his eyes burned unwaveringly bright with the memory of the places he had
seen and the things he had done, bright with an unquenchable passion for the life he
would never suffer or enjoy again.

“You’ll curse the insects,” he said at last, “and you’ll curse the natives. Your lips will
crack and you’ll lick them and taste the salt of your own sweat. The sun will burn you
by day and the cold will shrivel you by night. You’ll be racked by fever and tormented
by a hundred discomforts, but you’ll go on. For when a man falls in love with orchids,
he’ll do anything to possess the one he wants. It’s like chasing a green-eyed woman or
taking cocaine. A sort of madness.…”

Prologue to:

Norman MacDonald
The Orchid Hunters: A Jungle Adventure
New York: Farrar & Rinehart
1939

Printed in the USA by Quinn & Boden Company, Inc., Rahway, N.J.
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Executive Summary

At the time of this volume’s completion in 2005, important advances had been
made in understanding the etiology and epidemiology of cannabis dependence,
describing its neuropharmacology and the physiology of the endocannabinoid
system, identifying associated consequences that impact health and behavior,
and developing and evaluating the relative effectiveness of a variety of counsel-
ing interventions for adults and adolescents with cannabis abuse disorders.
Many of these advances built on recent progress in the neuroscience of the
endogenous cannabinoid system, in more precise classification and diagnostic
paradigms for drug use disorders, and in the development and testing of
theories of human behavior change.

This volume is organized into four sections. Part I focuses on the nature of
cannabis dependence, with chapters devoted to the history of the concept, diag-
nosis and classification, pharmacology and physiology, epidemiology, and
adverse health and behavioral consequences. Part II discusses intervention
trials based on several theoretical frameworks with cannabis-dependent adults.
Therapeutic interventions with adolescents and young probation-referred
adults, again drawing from similar theories of behavior change, are the focus
of Part III. Policy considerations vis-à-vis cannabis dependence are the focus
of Part IV, and the volume concludes in Part V with commentary that offers
a summary and synthesis of what is currently known about dependence on
cannabis. Below we have listed some of the primary conclusions that can be
drawn from each of the chapters in these areas.

Part I: The Nature of Cannabis Dependence

Our understanding of the existence and nature of cannabis dependence has long
been shaped by social and political forces that have polarized opinions and poli-
cies. The explosion of scientific research on the phenomena in recent years is

xx



starting to build a consensus that a small but significant subset of cannabis users
develops a dependence syndrome, many of whom need treatment.

Standard nomenclatures and classification systems, such as ICD and DSM,
provide reliable and valid operational criteria for cannabis dependence. With
these tools it has become possible to characterize participants in clinical research
and to obtain population estimates of cannabis use disorders.

The elucidation of the structure of delta-9-tetrahydrocannabinol, the dis-
covery of anandamide and cannabinoid receptors, and the synthesis of can-
nabinoid agonists and antagonists support the existence of an endocannabinoid
system in the central nervous system that is believed to modulate cannabis
dependence.

There is considerable evidence from animal and human models that physical
dependence on cannabis, as identified by tolerance and withdrawal phenomena,
can be induced via prolonged exposure.

Current research is focused on which regions of the brain mediate physical
dependence and the nature of the underlying cellular mechanisms of action.
Research focusing on the CB1 receptor and the action of antagonists such as
SR141716A in precipitating withdrawal has potential relevance to the eventual
development of pharmacotherapies for the treatment of cannabis dependence.

In the USA, within the first 24 months of cannabis use initiation, 2–4% of
users (or 50–80 people each day) progress to cannabis dependence. Annually,
that amounts to 20,000–30,000 individuals. Cannabis dependence occurs in
1 in 9 to 11 individuals who have ever used the drug, and 11–16% (1.6–2.3
million individuals) of the 14 million current users.

Converging evidence from the USA, Australia, and New Zealand, although
limited due to sample differences, supports an estimate that 1 in 6 or 7 adoles-
cents and young adult cannabis users become cannabis dependent by their early
to mid-twenties: USA: 1 in 6–7 (16%); New Zealand: 1 in 7 or 7.5 (13–14%);
Australia: 1 in 6 (16.7%). It is uncertain why a lower risk is reflected in data
from Germany: 1 in 20–25 (4–5%).

More than 90% of cannabis dependence cases in the USA occur between the
ages of 15 and 35 years, typically within the first 10 years of use. Male cannabis
users have more commonly become dependent on the drug, although the gender
gap has lessened. With reference to race and ethnicity, Native Americans dis-
proportionately report persistent cannabis use, and there is some evidence that
young African Americans and young Hispanic males had disproportionately
greater increases in the prevalence of cannabis use disorders in the 1990s.

Risk factors for cannabis dependence may include mood disorders, residing
in neighborhoods with greater magnitudes of daily users, and having a history
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of alcohol use disorder. Common vulnerability traits that contribute to cannabis
dependence, as well as other disorders, may result from either genetic or environ-
mental factors or their interaction. In the future, it is likely that studies of commu-
nity and family contextual effects, when examined along with individual-level risk
factors, will further our understanding of the etiology of cannabis dependence.

The Adverse Health and Psychological Consequences of 
Cannabis Dependence

Understanding of the health consequences of cannabis dependence is based on
studies with heavy users rather than with the more specific population of those
who are cannabis dependent.

Increased risk of chronic bronchitis and histopathological changes in the
respiratory system that may precede malignancy are related to the method
of administration (smoking). There is some evidence that heavy cannabis
smokers are at greater risk for infectious diseases such as pneumonia.
Clarification of the relationship between cannabis smoking and cancer risk will
necessitate larger cohort studies and larger case control studies.

Some research supports the existence of subtle types of cognitive impairment
(attention; memory; and impaired verbal learning, retention, and retrieval)
in long-term heavy cannabis users. Competing explanations for these findings
include residual effects from recent use, residues of the drug that are stored in
the body after abstinence is attained, and the nervous system’s re-adaptation to
abstinence following chronic exposure. Research on the recovery of cognitive
functioning following cessation is needed. Functional brain imaging studies
will be important in future investigations of cannabis-related cognitive deficits.

The risk of cannabis dependence appears to be increased in those who initiate
use at earlier ages. Early use also has been shown to be associated with earlier
withdrawal from school, earlier sexual activity, pregnancy during adolescence,
unemployment, and leaving the family home early. Adolescents who smoke
cannabis heavily appear to be at increased risk of using “harder drugs.” The
causal relationship of cannabis use to these outcomes is not well established
because young users often have multiple risk factors.

Subgroups of cannabis-dependent persons at increased health risk include:

● adults with cardiovascular disease who may precipitate myocardial infarc-
tions by smoking cannabis;

● adolescents whose school performance and psychosocial development may be
adversely affected and who may be at increased risk of using other illicit drugs;
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● persons with schizophrenia and other psychoses whose illnesses may be
exacerbated by continued use of cannabis;

● persons with a family history of psychoses in whom regular cannabis use
may precipitate the onset of a psychosis.

Part II: Interventions with Cannabis-Dependent Adults

A variety of treatments for cannabis-dependent adults have been tested in ran-
domized controlled trials. All are adaptations of therapeutic models that have
shown efficacy in the treatment of alcohol, tobacco, or other drug problems.
Chapters in this and the following section present the theoretical background,
treatment techniques, and issues in the adaptation and implementation of these
approaches with cannabis-dependent adults, as well as the results of treatment-
outcome studies completed to date.

Motivational enhancement therapy (MET) and cognitive-behavioral therapy
(CBT) have received the most research attention and have often been combined
with MET strategies used in early sessions and CBT strategies in later sessions.
Results have been uniformly positive in showing reduced marijuana use and
associated problems following treatment, but long-term abstinence rates are
typically less than 20% and relapse is common.

There is little evidence that either MET or CBT is superior to the other and
both are effective in either group or individual formats.

In several trials, very brief (2–4 sessions) MET interventions produced sig-
nificant reductions in cannabis use but there is some evidence that longer (9–14
sessions) MET/CBT interventions yield better outcomes.

Contingency management (CM), involving the delivery of monetary incen-
tives for urine-verified abstinence, showed promise in increasing rates of
continuous abstinence during treatment, but longer-term outcomes after the
incentives are discontinued are not yet known. Other novel adaptations of the
CM approach are being studied.

A Marijuana Check-Up (MCU) designed to appeal to adult cannabis users
who were ambivalent about change or treatment attracted a sample of daily
users. They differed little from treatment seekers with the exception of less
readiness to change and somewhat fewer self-reported negative consequences.
The two-session MET intervention resulted in a greater reduction in the fre-
quency of cannabis use during the follow-up period compared to control con-
ditions. Reductions in use were small in absolute terms, but the approach
showed promise in reaching another segment of cannabis-dependent adults
who may benefit from treatment.
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Supportive–Expressive (SE) psychotherapy, emphasizing the importance of
effective interpersonal relationships in overcoming addiction, led to greater
rates of abstinence than a single session of advice. Process data indicated that
SE led to changes in interpersonal effectiveness that at least partially accounted
for the greater abstinence.

Part III: Interventions with Cannabis-Dependent Adolescents and 
Young Adults

There is a dearth of controlled treatment-outcome studies with adolescent or
young adult cannabis abusers. These groups are at different stages of develop-
ment and pose different treatment issues compared to adults. Most are coerced
into treatment rather than seeking it voluntarily.

The Cannabis Youth Treatment study, a large multi-site investigation, com-
pared five interventions of different durations and intensities. Therapeutic
models included various combinations of MET, CBT, and family therapy.
Although there were few differences in outcomes between treatments, overall
results indicated substantial reductions in cannabis use and problems during
the 12 months of follow-up. Analyses addressed issues of comorbidity, reten-
tion in treatment, differential response to treatment, and cost-effectiveness.

Two adaptations of the “check-up” model as a method for reaching teenage
cannabis users on a voluntary basis were tested in the USA and Australia. The
respective projects used somewhat different methods of recruiting participants,
but both delivered a two-session MET intervention. Results from these uncon-
trolled studies showed substantial reductions in cannabis use and positive
perceptions of the interventions supporting further development and testing.

An intervention combining MET with monetary incentives for attending
treatment sessions increased treatment attendance in young adults referred by
probation departments relative to MET alone. Greater reductions in marijuana
use were not observed as a consequence, however.

Part IV: Policy

The Policy Implications of Cannabis Dependence

Public education of the risks of cannabis dependence must present credible
consequences of heavy use in order to avoid being rejected.

Prevention efforts should include opportunistic (e.g., primary care) and
targeted screening and brief interventions in vulnerable populations. Delivery
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of more extensive treatment services to meet the needs of cannabis-dependent
individuals with comorbid substance abuse or mental health disorders in spe-
cialized treatment agencies would provide a more complete continuum of care.

Studies of decriminalization in several countries yield conflicting conclu-
sions regarding effects on rates of cannabis use and do not address effects on
heavy use or dependence.

The prevalence of cannabis dependence may increase if legal sanctions for
use were decreased or eliminated because lower price and greater availability
would result in more people using cannabis regularly and for longer periods in
their lives. Greater numbers of individuals, therefore, may experience health
and psychological problems, including cannabis dependence.

However legalization would allow for a regulated cannabis market that
would permit more widespread harm minimization educational activities and
the development of social norms favoring moderation and stigmatizing excess.
Adequate data do not exist to predict the net result of such changes in policy.

Part V: Conclusion

Cannabis dependence exists and is associated with negative consequences that
affect millions of users. Many of these individuals need and want help in over-
coming dependence.

Despite the apparent validity of a dependence syndrome, the negative conse-
quences of cannabis dependence may not be as severe as for many other drug
dependencies. This relative lack of negative consequences may fuel low moti-
vation for change and undermine the effectiveness of treatment interventions.

More research on the nature and consequences of cannabis dependence
is needed to inform policy decisions that can prevent its occurrence. More
research is also needed on treatment approaches that build and sustain motiva-
tion for change.
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Foreword

Marijuana continues to be a hot topic in the news. At the time of this writing
(July, 2005), The Seattle Times has published numerous stories about the
“green plant” and controversies surrounding its use and potential for abuse.
Many featured articles described the debate about medical marijuana and the
US Supreme Court’s recent decision that federal drug charges can be applied
to users and distributors of marijuana even in those states that passed local laws
approving cannabis use as a treatment for several disorders (e.g., reduction of
nausea associated with chemotherapy, appetite enhancement in the treatment
of AIDS, lowering intra-ocular pressure in the treatment of glaucoma, and so
on). As Washington is one of the states that voted to approve the medical use
of marijuana, press coverage has been sympathetic to the plight of patients who
may now be denied access to the healing herb. Based on this press coverage,
most readers (as judged by letters to the Editor of the Seattle Times) were out-
raged by the Supreme Court decision, given the evidence that so many patients
reported beneficial effects from smoking pot.

Other stories about marijuana that have been covered in the local press
express criticism and concern over its use. Here in the Pacific Northwest, pub-
lic officials have expressed outrage about the distribution of potent marijuana
that has been smuggled into Washington and adjoining states from our
Canadian neighbors to the north. Known as “B.C. bud,” this strong variety of
marijuana is highly sought after by local smokers. Recently, several B.C. resi-
dents were arrested after they were discovered smuggling large quantities of
B.C. bud through a sophisticated 360-foot tunnel buried under the Canada–USA
border near Langley, B.C. The three men arrested were monitored in the under-
ground pathway carrying hockey bags and garbage sacks containing 93 pounds
of B.C. bud. Political tension between the two countries has also been exacer-
bated by the recent announcement by the mayor of Vancouver, B.C. that efforts
would soon be made to decriminalize marijuana sales in the province and to
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provide additional tax revenues as a result. Marijuana sales would be regulated
in the same manner as tobacco and alcohol, according to the mayor. Public opin-
ion sways back and forth on both sides of the border. Is marijuana use helpful
(as a medicine) or harmful (as an addictive drug)? Confusion and debate con-
tinue about the potential for abuse and dependence among marijuana smokers.
Some see it as a relatively benign substance compared to other drugs of abuse,
while others see it as a “stepping stone” that leads to further illegal drug use.

Despite the continuing controversy and public ambivalence, one fact stands
out clearly: marijuana is the most commonly used illicit drug in the world. In 
“A Closing Note” at the conclusion of Chapter 1 of the current volume, the authors
cite a United Nations report issued in 2004 indicating that cannabis is the most
widely used illicit drug worldwide “with an estimated 146.2 million people hav-
ing consumed cannabis at least once in the previous 12-month period. Although
this report suggested that the spread of drug abuse is losing momentum globally,
the one notable exception was cannabis which was described as spreading at an
accelerated pace.” According to a recent Research Report on Marijuana Abuse
published by the National Institute on Drug Abuse (July, 2005), marijuana is also
the most commonly used illicit drug in the US. The report concludes that more
than 94 million Americans (40% of the population) aged 12 years and older have
tried marijuana at least once. Data from the 2004 Monitoring the Future Survey,
summarized in the NIDA report, indicated that 46% of high-school seniors had
tried marijuana at some time and that 20% were current users. A study conducted
by the National Institute of Justice’s Arrestee Drug Abuse Monitoring Program
(also cited in the NIDA report) found that 57% of juvenile male and 32% of juve-
nile female arrestees tested positive for marijuana. The NIDA report also sum-
marized findings from the 2003 National Survey on Drug Use and Health,
indicating that an estimated 21.6 million Americans aged 12 or older were clas-
sified with substance dependence or abuse (9.1% of the total population); of the
estimated 6.9 million Americans classified with abuse or dependence on illicit
drugs, 4.2 million were dependent on or abused marijuana. In 2002, 15% of
people entering drug abuse treatment programs reported that marijuana was their
primary drug of abuse, according to the NIDA report. Epidemiological data
described in the current book also indicates that many users are at risk for devel-
oping a diagnosis of cannabis dependence. Among current users (i.e., used at
least once in the prior month), roughly 11–16% (1.6–2.3 million individuals)
qualify for the diagnosis of cannabis dependence, as reported in Chapter 1.

Although marijuana may be less harmful in terms of health consequences and
addiction potential compared to other illicit drugs (such as heroin or crystal
meth) or licit substances (alcohol and tobacco), the information reported on the
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high rates of use and associated risks for marijuana dependency represents a
major public health challenge for health professionals. Surprisingly little infor-
mation currently exists regarding treatment approaches for cannabis depend-
ence. In response to this growing need, the present volume is both timely and
relevant. As a colleague and friend of both Roger Roffman and Robert Stephens
for many years, I congratulate them for their excellent work in co-editing this
new book on cannabis dependence. They are both pioneers in the field of mari-
juana research and associated treatment and intervention programs. Together,
they have invited an impressive list of authors to contribute their expertise and
clinical experience to further our understanding of this important topic. As a
result, they have brought together a wealth of information and insight that
readers will find invaluable.

The fifteen chapters in this book are divided into five parts. Part I contains five
chapters devoted to describing the nature of cannabis dependence. Chapter 1
(Roffman, Schwartz, and Stephens) provides a history of cannabis dependence
themes that have appeared in the past and that continue to have influence on
how this concept will be defined in the future. In Chapter 2, Babor provides an
incisive overview of the diagnostic criteria for cannabis dependence, including
its etiology, course, and natural history. The pharmacology and physiology of
this dependency is presented in Chapter 3 (Lichtman and Martin), based on
results from both animal and human studies that indicate a reciprocal relation-
ship between cannabinoid and opioid systems in drug dependence. The epi-
demiology and etiology of cannabis dependence are reviewed in Chapter 4 by
James Anthony, with a focus on recent evidence from field studies. In Chapter 5,
the final chapter in this section, Hall and Solowij provide a review of evidence
related to the adverse health and psychological consequences, with an empha-
sis on studies of long-term daily cannabis users.

Part II consists of five chapters devoted to treatment interventions for
cannabis-dependent adults. Given the need for more information on evidence-
based treatment approaches, the authors are to be commended for their cutting-
edge empirical work and the presentation of treatment-outcome data in many of
the chapters. Chapter 6 (Stephens, Roffman, Copeland and Swift) provides an
overview of both cognitive-behavioral (e.g., relapse prevention) and motivational
enhancement (e.g., motivational interviewing) treatment approaches, both of
which have been relatively effective and well received by adult clients. Another
promising intervention, contingency management, is described in Chapter 7
(Budney, Moore, Signon and Higgins) and has been found effective in enhancing
initial abstinence rates in treatment-outcome studies. For adult marijuana users
who have questions or concerns about their use, the “Marijuana Check-up”

xxviii Foreword



described in Chapter 8 by Stephens and Roffman is highly recommended, con-
sisting of a brief two-session assessment and feedback intervention patterned
after the “Drinkers’ Check-up” designed to promote change in alcohol users who
are unlikely to seek formal treatment. Another treatment approach first devel-
oped for use with problem drinkers and now modified as a brief motivational
intervention for cannabis abuse is guided self-change, described in Chapter 9
(Sobell, Sobell, Wagner, Agrawal and Ellingstad). This intervention may be par-
ticularly helpful for cannabis users with less severe problems or who are ambiva-
lent about treatment goals (reduced use versus abstinence). In Chapter 10,
Grenyer and Solowij describe supportive–expressive psychotherapy, a dynamic
approach that emphasizes the importance of effective interpersonal relationships
as an important mediating factor in treatment outcome.

Three chapters are presented in Part III, each describing promising interven-
tions for adolescents and young adults. Chapter 11 (Diamond, Leckrone, Dennis
and Godley) provides preliminary findings from the Cannabis Youth Treatment
Study that evaluated the impact of five brief intervention programs, including
various combinations of cognitive-behavioral, motivational enhancement, family
support networks, a community reinforcement approach, and multidimensional
family therapy in the outpatient treatment of adolescents with marijuana prob-
lems. Preliminary results indicate that these brief interventions can be helpful for
many adolescent clients; treatment was found to be effective overall (although few
differences were reported across the different treatment conditions), showing
good retention rates and lower costs. The “Teen Cannabis Check-Up” program for
adolescent clients, similar in content and format to the check-up program for adult
users, is described in Chapter 12 (Berghuis, Swift, Roffman, Stephens and
Copeland), with encouraging results in terms of reduced cannabis use among
teens studied in both Australia and the USA. The final chapter (Chapter 13) in this
section presents promising findings in the treatment of young probation-referred
marijuana-abusing individuals (Carroll, Sinha, and Easton), in which motivational
enhancement therapy and contingency management were evaluated.

Part IV consists of a single chapter (Chapter 14) outlining the public policy
implications of cannabis dependence, and discussing implications for both the
public health sector and the specialized treatment arena. Hall and Swift also dis-
cuss additional hot policy topics, including cannabis decriminalization. Part V
concludes the book with a final wrap-up chapter by the editors (Chapter 15 by
Stephens and Roffman), integrating the treatment findings presented in the pre-
ceding chapters and discussing implications for future research. Although they
conclude that reductions in cannabis use resulting from treatment were often
substantial (consistent with a harm-reduction approach), long-term abstinence
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rates remain relatively low (80% relapse rate). Clearly there is still a room for
improvement in our treatment approaches for cannabis dependence, but the
material presented throughout this valuable text should pave the way for future
advances in the field. Hats-off and thumbs-up to Roger Roffman and Robert
Stephens for opening up the highway!

G. ALAN MARLATT

University of Washington

xxx Foreword



Part I

The Nature of Cannabis Dependence
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Themes in the History of Cannabis Dependence
RO G E R A. RO F F M A N, S A M S C H WA RT Z A N D RO B E RT S. S T E P H E N S

In the foreword to the 1972 trade book edition of Marihuana: A Signal of
Misunderstanding, the official report to the US President and Congress of the
National Commission on Marihuana and Drug Abuse, the Commission’s chair-
man wrote:

If public need is an appropriate purpose for publishing a book, and surely it must be, I
cannot readily imagine a more legitimate book than the one at hand. For seldom in the
nation’s history has there been a phenomenon more divisive, more misunderstood, more
fraught with impact on family, personal, and community relationships than the mari-
huana phenomenon.

As the Commission noted more than 30 years ago, the concept of cannabis
dependence also had been highly subject to misunderstanding. That challenge is
ongoing. Over time, its very existence has been both vigorously asserted 
and robustly denied in legislative hearings, books and articles in the popular liter-
ature, scientific writings, and in the pronouncements of medical and legal experts.
In this chapter, we examine the history of this concept, particularly emphasizing
key themes that have contributed to how cannabis dependence has been perceived
by the general public, by the scientific community, and by policy-makers.

At the outset we ought to acknowledge that many kinds of influence have
shaped these perceptions at different points in time. Legend, cannabis users’
autobiographical accounts, findings of commissions of inquiry, expert opinion,
colorful newspaper stories and Hollywood films, the shifting meanings of such
terms as “narcotic” and “addict,” nomenclatures for classifying drug and alco-
hol problems, various iterations of diagnostic guidelines, epidemiological
studies of cannabis users, research on brain physiology, and treatment outcome
studies have all contributed to how cannabis dependence has been and cur-
rently is perceived. This list is not exhaustive, however, since one factor it 
does not yet include is the impact of advocacy by diverse stakeholders 
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(e.g., governmental entities such as the Drug Enforcement Administration and 
the National Institute on Drug Abuse, and drug reform groups such as the
Marijuana Policy Project and the National Organization for the Reform of
Marijuana Laws) in their efforts to achieve hegemony in influencing public
attitudes about cannabis use and whether and how it ought to be dealt with in
the law, in education, and in treatment.

The contributors to this volume offer current findings of various scientific
disciplines in seeking meaning of the cannabis dependence concept. One might
anticipate, however, that political and cultural factors that have played a role in
defining this concept in the past will likely evolve and continue to have influ-
ence on how this phenomenon is understood in the future.

Studying the salience of factors that shape the meaning of cannabis dependence
is not simply an intellectual exercise. Rather, examining these sources of influence
helps to illuminate how consensus for varying conceptualizations of cannabis
dependence grows or recedes in the attitudes of the general public, among legis-
lators, in fields of science, and in the human services (Edwards, 1968). Ultimately,
these perceptions shape the nature of research inquiry, social policy reflected in
the law, decisions concerning the expenditure of public funds, and the design of
educational and therapeutic approaches. To illustrate the point, we might consider
the implications of three quite different profiles of cannabis dependence:

1. an addiction to a narcotic by societal outcasts who will likely become vio-
lent and insane,

2. a disease of the brain brought about by altered neurotransmission, or
3. a social construction based on cultural conflict.

A good place to start in this effort to understand the evolution of the meaning
of cannabis dependence is to acknowledge the diversity of the product itself.

Diversity of Cannabis Preparations

Variations in cannabis plant species, preparations, and methods of administra-
tion result in a wide range of behavioral effects associated with the regular use
of this drug. As a consequence, understanding the nature of cannabis depend-
ence requires specification of a context. Which cannabis product is being con-
sidered, how has it been prepared, and how is it being consumed?

Linnaeus named the hemp plant Cannabis sativa and classified it as a member
of a plant family known as Cannabinaceae (Earleywine, 2002). Later, Lamarck
distinguished between hemp grown in Europe from the plant variety grown in
India, with the name Cannabis indica given to the latter. Yet another variety of
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hemp was given the name Cannabis ruderalis. While each plant variety is 
distinguished from the others in terms of the quantity of resin produced, it
remains uncertain whether these types are separate species or variations of one
plant (Schultes et al., 1975).

Varying preparations of cannabis and alternative methods with which they
are consumed further add to the diverse profiles associated with regular
cannabis use. As an example, three cannabis products used in India include
ganja (the flowering tops of the cannabis plant), charas (the plant’s resin), and
bhang (either a combination of the flowering tops and small stems or a bever-
age made from the leaves). Ganja and charas are smoked, thus resulting in a
faster delivery of tetrahydrocannabinol (THC) to the brain. Bhang is eaten or
consumed as a beverage, both of which result in a slower delivery of THC.

Illustrating how the process of plant cultivation can add to variation in the
product’s effects, Abel (1980) notes that in India plants used to produce bhang
are given relatively little attention during the growing season whereas plants
grown to produce ganja or charas are carefully cultivated to maximize their
THC content. Thus, the plant cultivation procedures, the products that result,
and alternative modes of administration all contribute to the wide variations in
effects. Just one example of the many different cannabis concoctions is
dawamesc, a confection in Arab countries made from hashish, butter, can-
tharides, pistachio, musk, sugar, cinnamon, ginger, and cloves (Abel, 1980).

Given the influence of these factors, it is not surprising that the addiction
potential of cannabis was characterized quite differently in America, Asia, and
Europe (Bromberg, 1939). In the early 1900s as cannabis use in the US
increased, American writers tended to see the drug as habit-forming while
writers in parts of the world where more potent forms were consumed per-
ceived it as producing a physical addiction.

The Influence of Tales, Legend, Myth, and Lore

Vivid and evocative imagery, often conveyed in popular literature and the
media, has been among the key contributors to the public’s perceptions of
cannabis, its dependence liability, and the consequences of becoming depend-
ent. Prominent themes have included portraying the cannabis-dependent indi-
vidual as menacing the public through theft, murder, rape, or the seduction of
children; the user’s will being entirely taken over; and his/her moral standards
being subjugated. Not uncommonly, racist associations were embedded in
accounts of the drug’s effects. In these portrayals, neither moderate patterns of
use nor use with only positive consequences were generally acknowledged.
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Just a few examples will illustrate this contributing factor to the cannabis
dependence phenomenon.

First, from the Arab world come stories of cannabis both as an instrument of
political murder and as an aid to attaining spiritual vision. Marco Polo wrote in
the late 13th century of a ruthless Persian ruler (the Old Man of the Mountains)
whose disciples committed religiously motivated murders. Subsequent chroni-
clers reported that these followers, encouraged to develop insatiable appetites
for hashish in order to fortify their courage, consequently came to be known as
Hashshashin, allegedly the derivation of the term assassin. Contemporary his-
torians describe a reign of terror in which leaders of a sect of the Shiite branch
of Islam did indeed recruit and train a unit of men to commit secret assassina-
tions of their political opponents. What is questioned, however, is there being
any basis for their fanaticism and brutality having been induced by hashish
(Mandel, 1966). In his recent book Cannabis: A History, Booth (2003) com-
ments on the likely historical misattribution:

So it was that, gradually, by association with the Assassins … hashish came to be con-
sidered a drug capable of generating bedlam, undermining society, creating chaos and
turning otherwise merciful men into merciless murderers. And this grossly erroneous
myth has been perpetuated ever since, right up to the modern day… (p. 55).

While cannabis was first used for religious purposes in India, in the 12th cen-
tury AD the Sufis, a mystical movement of ascetics in the Arab world whose
religious principles were contrary to Islamic orthodoxy similarly encouraged
the seeking of spiritual insights through the use of hashish. Their critics, decry-
ing the heretical ideas espoused by this offshoot religious group, claimed that
use of hashish was driven by a physical addiction to the drug, leading the
addict to be preoccupied with searching for new sources (Rosenthal, 1971).
Additionally, the Sufi use of hashish was seen as not only a challenge to tradi-
tional forms of Islam at the time, but also as a challenge to society as a whole,
because users were more interested in searching for mystical experiences than
working within the traditional roles of society.

Finally, stories from Africa tell of induced dependence on cannabis as a means
of holding people captive or for the purpose of greatly enhancing their capabili-
ties. In the late 18th century, African white landowners were described as having
intentionally addicted Bushmen at an early age to dagga, another name for
cannabis. The goal was to create an irresistible inducement for Bushmen to
remain in the landowner’s service (Thompson, 1967). In the mid-1800s, young
Zulu warriors were described as being capable of accomplishing hazardous feats
due to stimulation from dagga. A. T. Bryant, a white explorer who wrote The
Zulu People, portrayed the Zulus as addicted to dagga (Bryant, 1970).
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As will be noted later in this chapter, the telling of colorful and often fright-
ening tales about the addiction liability of cannabis and its consequences 
continued into the 20th century. These examples from as early as a thousand
years ago make it evident that cannabis hyperbole is not an invention of our time.

Memoirs and Writings of Key Literary Figures and Artists

Another major influence on the public’s perceptions of cannabis dependence
has come from descriptions by writers and artists of their personal experiences.
There is an extensive literature of this genre, and two specific examples will be
illustrative.

In the mid-1800s, a group of French writers and artists, referring to them-
selves as Le Club des Hachichins (The Hashish Eaters’ Club), met monthly in
Paris, experimented with an eaten cannabis concoction, and mused about its
effects on their creative imaginations. Among the club’s members were
Fernand Boissard de Boisdenier, Théophile Gautier, Gérard de Nerval, Charles
Baudelaire, Victor Hugo, Honoré de Balzac, and Honoré-Victorin Daumier,
and their writings about hashish led to greater public awareness of cannabis in
Europe. The corpus of their published work conveyed vivid portrayals of altered
states of consciousness as well as warnings that the user needed to be in a pos-
itive psychological disposition before consuming the drug. Based on his per-
sonal experience, Baudelaire eventually came to be highly critical of hashish
when its use was motivated to attain heightened states of consciousness, stat-
ing that it ultimately risked the destruction of man’s will.

Also in the mid-1800s, an American writer by the name of Fitz Hugh Ludlow
published an autobiography titled, The Hasheesh Eater: Being Passages from
the Life of a Pythagorean. Ludlow described his youth as having been spent in
a constant state of cannabis intoxication, and noted that he eventually became
psychologically dependent on the drug. He wrote of the lessons learned from
hashish use, including terrifying hallucinogenic experiences that led to short-
lived vows to abstain. He concluded, however, that society ought not to judge
those who seek self-awareness through its use. When he eventually tried to
quit, efforts to combat his dependence by taking laudanum and later alcohol
proved unsuccessful. He found himself unable to stop either abruptly or
through tapering, and ultimately needed the help of a physician to successfully
overcome cannabis dependence (Ludlow, 1857).

Commissions of Inquiry Concerning Cannabis Dependence

Formal boards of inquiry have been established periodically in order to sum-
marize existing knowledge concerning cannabis, recommend policy, and – in
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some cases – to conduct new research. As will be noted in this section, the 
findings of these various boards and commissions vis-à-vis the addiction
potential of cannabis have varied considerably.

The 1893–1894 Indian Hemp Drugs Commission

Established in 1893 by the British Secretary of State for India, this commission
was charged with identifying the consequences of cannabis use, particularly
focusing on its possible impact on the moral and social life of the people of
India, and the pros and cons of cannabis prohibition. While commerce in
cannabis was legal at the time, concern arose among both British and native
Indian administrators that cannabis use was eroding the efficiency of native
troops employed by the British and members of the lower working class who
performed most of the manual labor in the country. A Member of Parliament
who had called for an official inquiry had asserted that ganja was far more
harmful than opium.

More than a thousand individuals offered testimony to the commission which
issued its findings in a seven-volume report. Among the conclusions were an
acknowledgement that understanding cannabis’ effects necessitated taking into
account both the frequency of usage and the potency of the specific preparation
being considered. Moreover, because cannabis concoctions frequently con-
tained other substances (e.g., opium, datura, and hyoscyamis), determining
whether any adverse effects were due to cannabis was extremely difficult.

The commission found that cannabis use for recreational, medical, and reli-
gious purposes was more widespread than had been estimated; that it was not
a cause of criminal behavior; that moderate use was not a cause of mental ill-
ness or immoral behavior; and that banning its use would adversely affect reli-
gious observance and cause civil unrest. The commission’s witnesses tended to
believe that moderate cannabis usage eventually developed into excessive
usage with a consequent heightened likelihood of moral degradation and men-
tal instability, but they perceived this vulnerability toward progression to be
held in common by all intoxicants. The commissioners recommended against
prohibiting cannabis, suggesting that if discouragement of use were desirable,
taxation would be a preferable approach. At the time of its issuance, the report
of the Indian Hemp Drugs Commission (1969) was the most comprehensive
inquiry to ever have been conducted about cannabis.

In the years that followed, the beginning of the twentieth century witnessed
a greater emphasis on drug prevention, with calls for international restrictions
on cultivation and commerce in cannabis due to its presumed addictive nature.
Representatives from Egypt and Turkey, at a 1924 meeting of the International
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Opium Conference, claimed that chronic hashishism was occurring in their
countries (Booth, 2003). In his autobiography, the British journalist Malcolm
Muggeridge noted that many of the students he taught at the University of
Cairo were addicted to hashish (Muggeridge, 1972).

The 1925 Panama Canal Zone Report

Concerns about the potential deleterious effects of cannabis use on American
soldiers stationed in the Canal Zone led to the convening of a formal commit-
tee of inquiry in April of 1925. Data considered by the committee included a
review of the literature, consultation with experts, testimony from army offi-
cers, an examination of personnel records to look for a link between cannabis
use and unruly behavior, and observations of several soldiers, four physicians,
and two policemen while they smoked marijuana under controlled circum-
stances. The committee concluded that marijuana was neither habit forming
nor risky in terms of the user’s health and behavior. Two subsequent formal
inquiries in the Panama Canal Zone produced essentially the same findings.

The 1929 Preliminary Report on Indian Hemp and Peyote issued by 
US Surgeon General Hugh S. Cummings

In the late 1920s, several members of Congress had expressed concern about
marijuana, primarily in response to reports from constituents that marijuana
was being sold to school children. Congressional attention to cannabis also was
heightened following the inclusion of Indian hemp in a 1929 bill authorizing
the establishment of two narcotic farms for the treatment of persons addicted
to habit-forming drugs. This was the first time that marijuana had been identi-
fied as a narcotic in federal legislation.

Surgeon General Cummings’ report was ostensibly the first official scientific
inquiry of the US government on the effects of marihuana. By current stan-
dards, however, its investigative methodology was merely cursory. Neither the
empirical literature nor the findings of the earlier government-sponsored
boards of inquiry appear to have been considered when the report was drafted.
The report’s inadequacy may have been related to the fact that cannabis use at
the time was largely limited to ethnic minority groups in the southwestern
states, the lack of a constituency for a rigorous scientific inquiry, and the sub-
ordinate role that government health officials played vis-à-vis law enforcement
officials in shaping government policy (Bonnie & Whitebread, 1974).

In contrast with the Indian Hemp Drugs Commission’s findings, the Surgeon
General’s report failed to distinguish between moderate and excessive use of
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cannabis. As to the drug’s dependence liability, the report found that cannabis
was a narcotic and was habit forming but not addicting (i.e., caused psycho-
logical but not physical dependence).

Surgeon General Cummings’ report contributed to what has become a potent
linguistic ambiguity concerning the meaning of the term “narcotic.” From a
biological perspective, a narcotic induces narcosis (numbness, sleep) and anal-
gesia (the alleviation of pain). The most notable narcotics are the opiates which
have a high addiction potential when used regularly. Over time, however, the
term narcotic came to be commonly used in the literature as well as in legisla-
tion to refer to: (1) any addicting drug, or (2) any illegal drug. Despite noting
that cannabis was habit forming and not addictive, by referring to cannabis as
a narcotic the Cummings Report lent official credence to the drug’s addiction
liability while also misrepresenting its pharmacological effects. The ultimate
impact of this definitional confusion was marijuana coming to be indistinguish-
able from the opiates and cocaine in relation to its legal status. Additionally, the
view of the marijuana “addict” changed from the “accidental addict” to the
newly defined “dope fiend” and “immoral street user.” Thus, this report greatly
contributed to negative perceptions of the marijuana user’s lifestyle (Bonnie &
Whitebread, 1974).

The 1944 LaGuardia Committee Report (“The Marihuana Problem in 
the City of New York”)

Sensationalistic accounts of young people engaging in criminal activities while
under the influence of marijuana led Mayor Fiorello LaGuardia in 1938 to
request that the New York Academy of Medicine conduct an investigation of
the drug. The in-depth inquiry was conducted by a distinguished panel of med-
ical practitioners and social scientists. The Committee concluded that most of
the claims of marijuana’s dangers were untrue or exaggerated. It found that
marijuana smoking did not lead to addiction in the medical sense of the word
(i.e., physical dependence), its use was not a precursor to opiate or cocaine
addiction, and most of those who used it for a period of years did not demon-
strate mental or physical deterioration (Mayor’s Committee on Marihuana, 1944).

These conclusions stood in rather stark contrast with what the public and
legislative bodies had been hearing about cannabis in the early to middle decades
of the 20th century. In that period, the popularity of cannabis increased, gradu-
ally evolving from a southwest regional phenomenon to a national one. Increas-
ingly, stories in the popular literature and legislative testimony conveyed racist
conclusions that cannabis use caused crime and insanity in black and Mexican
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populations. Also, the emergence of jazz and its association with the
Prohibition-era speakeasy further fueled public fears, with marijuana (“mug-
gles”) smoking quickly becoming iconic of a cultural identity among jazz
musicians, most of whom were black.

Harry Anslinger, Director of the Federal Bureau of Narcotics from 1930 to
1962, worked diligently to warn the public that marijuana use presented a seri-
ous threat, although most of the harms he claimed existed had no empirical
support. Salacious stories and Hollywood portrayals of young people’s lives
being destroyed by marijuana (Reefer Madness) added to a building sense of
urgency. Legislatures in the southwest and south lobbied Washington for fed-
eral prohibition, and by 1936 thirty-eight states had added marijuana to their
lists of dangerous drugs in the Uniform State Narcotics Acts. Then, enactment
of the 1937 Marijuana Tax Act brought federal sanctions to bear on the prob-
lem. The subsequent 1951 Boggs Act and the 1956 Narcotic Control Act
greatly increased criminal penalties for cannabis possession and sale. One
argument put forth to support greater penalties was the claim that marijuana
use was a precursor to heroin addiction, perhaps the first time that the “stepping
stone” theory was put forth. Along the way, defense lawyers began to claim that
their clients suffered diminished responsibility due to cannabis dependence
and men subject to the draft petitioned for exemption from military conscrip-
tion on the same basis. The Boggs act, in particular, standardized penalties
with other narcotics, which reinforced and stimulated “society’s fear of drug
dependence on the level of moral antipathy,” thereby reflecting and enhancing
a negative view of cannabis use (Bonnie & Whitebread, 1974).

It is not difficult to imagine how effective these alarming messages about
cannabis dependence must have been in shaping public attitudes, particularly
when delivered by putative experts:

● In the midst of the US Depression, a physician wrote in a medical journal of
the dangers to the public order resulting from cannabis dependence: “Under
the influence of cannabis indica, these human derelicts are quickly subju-
gated by the will of the master mind. The moral principles or training initi-
ated in the mind from infancy deter from committing willful theft, murder
or rape, but this inhibition from crime may be destroyed by the addiction to
marihuana (Fossier, 1931).”

● A 1932 article in The Journal of Criminal Law and Criminology conveyed
the opinions of law enforcement specialists. The authors wrote, “It is
impossible to fix a definite time in which one becomes an addict…. After
the chronic use of marihuana “cannabinomania” develops, which in 
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many persons, especially if psychopathic, leads to a loss of mental activ-
ity…. (E)ach [smoking] experience ends in the destruction of brain tissues 
and nerve center, and does irreparable damage. …” (Hayes & Bowery,
1932).

● Mrs. Emily Murphy, a Canadian police magistrate, wrote, “The addict loses
all sense of moral responsibility. Addicts to this drug, while under its influ-
ence, are immune to pain, become raving maniacs, and are likely to kill or
indulge in any form of violence to other persons.” She warned that mari-
juana users were public enemies who intended to destroy the white race
(Murphy, 1973).

● Anslinger, in a March 1, 1935 letter to Rev. John J. Burke, wrote: “When an
opium or cocaine habitué has been made, it is extremely difficult to effect a
cure, although this has been done by scientific medical hospitalization. The
case of Marihuana addicts is well nigh hopeless as the hasheesh or mari-
huana smoker becomes insane. Favorable action must be taken to prevent
the spread of this pernicious weed because its evil consequences are irre-
mediable (quoted in Bonnie & Whitebread, 1974, pp. 111–112).”

Periodically, voices were raised to offer alternative perspectives. The
University of Indiana sociologist Alfred Lindesmith countered the stereotyped
image of the dope fiend, arguing that drug use crossed class and racial lines 
and that dependence was more validly perceived as a medical or psychological
condition. The federal narcotics bureaucracy reacted quite negatively to 
his ideas.

Marijuana’s popularity grew substantially in the following decades, stimu-
lated in part by written portrayals of personal drug-enhanced explorations by
key figures in what came to be known as the beat generation (e.g., Allen
Ginsburg, William Burroughs, and Jack Kerouac). Booth (2003) captures the
impact of this literature in contesting societal mores of the time: “What the
Beats did was not restricted to advertising drugs – more specifically if not
intentionally, marijuana – and bringing them into the mainstream of cultural
life. They created a climate of personal liberty, challenged traditional values,
altered concepts of sexuality, countered hypocrisy, politicized literature, and
undermined censorship (p. 204).”

As marijuana came into the mainstream and more Caucasian middle class
individuals were subjected to the severe criminal penalties that had been
enacted in the 1950s and 1960s, marijuana’s addiction potential began to be
questioned. King (1974) quotes from two presidential commissions in the 1960s
where such assumptions about the drug’s addiction liability were challenged.
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From the 1963 President’s Advisory Commission on Narcotics and Drug
Abuse:

“An offender whose crime is sale of a marijuana reefer is subject to the same term of
imprisonment as the peddler selling heroin. In most cases, the marijuana reefer is less
harmful than any opiate. For one thing, while marijuana may provoke lawless behavior,
it does not create physical dependence. This Commission makes a flat distinction
between the two drugs and believes that the unlawful sale or possession of marijuana is
a less serious offense than the unlawful sale or possession of an opiate.”

From President Johnson’s 1967 Commission on Law Enforcement and
Administration of Justice:

“Marijuana is equated in law with the opiates, but the abuse characteristics of the two have
almost nothing in common. The opiate produces physical dependence. Marijuana does
not. A withdrawal sickness appears when use of the opiates is discontinued. No such
symptoms are associated with marijuana. The desired dose of opiates tends to increase
over time, but this is not true of marijuana. Both can lead to psychic dependence, but so
can almost any substance that alters the state of consciousness.” (King, 1974)

The 1972 Report of the National Commission on Marihuana 
and Drug Abuse

Established by a provision of the US 1970 Comprehensive Drug Abuse
Prevention and Control Act, what came to be known as The Shafer Commission
produced the most thorough review of cannabis knowledge to date.

The Commission found that that marijuana does not induce physical depend-
ence, although heavy long-term users may develop psychological dependence,
and that cessation of use is not followed by a major withdrawal syndrome. The
Commission’s recommendation that personal possession of marijuana be
decriminalized was based on its concluding that, “(f)rom what is known now
about the effects of marihuana, its use at the present level does not constitute a
major threat to public health (Marihuana: A Signal of Misunderstanding, 1972,
pp. 90)” and “there is little proven danger of physical or psychological harm
from the experimental or intermittent use of the natural preparations of
cannabis (Marihuana: A Signal of Misunderstanding, pp. 65).” These conclu-
sions signaled a turnabout in the credibility of beliefs about cannabis (e.g., the
inevitability that use became abuse, its addiction liability, its classification as a
narcotic, its role as a stepping stone to heroin addiction) that had underlain the
heavily punitive sanctions imposed by state and federal laws in the preceding
decades.
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The decade of the 1970s in the US witnessed the emergence of an influential
marijuana policy reform movement that saw well-organized efforts devoted to
reducing penalties through state and federal legislation and the filing of law
suits challenging such issues as the constitutionality of marijuana’s classification
as a narcotic. By 1978, 11 states had reduced cannabis use penalties to a misde-
meanor level. Whether or not cannabis users risked becoming dependent on the
drug remained an issue of debate, but the concern soon shifted from adults to
children and from a debate about civil liberties to one of protecting youth.

The political tide had turned in the late 1970s in the USA as rapid growth of
the paraphernalia industry and steep increases in marijuana experimentation by
younger-aged children gave rise to what would become a powerful “parents
movement” that opposed any tolerance of illicit drug use. The 1980s witnessed
a retrenchment in the momentum in a number of states to reduce marijuana
possession penalties, mandatory drug testing became more common, and lib-
eralized policies were promulgated only with reference to marijuana’s use for
medical purposes.

As will be evident from the subsequent chapters in this volume, the pace of
science in producing important new knowledge has quickened in the past 20
years. Emerging findings concerning cannabinoid neurochemistry, epidemio-
logical data concerning how the drug has been used, enhancements to diagnos-
tic approaches, and the findings of treatment studies targeting adults and
adolescents with cannabis use disorders all have contributed to our current
understanding of cannabis dependence.

Understanding Cannabis Dependence and Withdrawal by Studying
Cannabinoid Neurochemistry

As is discussed in the chapter by Aron Lichtman and Billy Martin, consider-
able evidence for a biological basis to marijuana dependence has accumulated
since the identification of a specific cannabinoid receptor in the brain (Devane
et al., 1988) and the discovery of anandamide, a compound that binds to and
activates the same receptor sites in the brain as delta-9-THC, the active ingre-
dient in marijuana. (Devane et al., 1992). Subsequently, researchers discovered
a cannabinoid antagonist, a compound that blocks anandamide action in the
brain (Huestis et al., 2001; Rinaldi-Carmona et al., 1994). Taken together,
these discoveries have made it possible to systematically study the effects of
chronic exposure to marijuana.

Relatedly, there is some evidence for the role of genetics in determining
whether the marijuana user will become dependent. In a study of more than

14 Roger A. Roffman et al.



8000 male twins, genes were shown to influence whether a person finds the
effects of marijuana use pleasant (Lyons et al., 1997). Kendler and Prescott
reported that genetic risk factors in women contribute at a moderate level to the
probability of ever use, and have strong impact on the liability for heavy use,
abuse, and probably dependence on marijuana (1998). While factors in an 
individual’s social environment clearly influence whether he or she ever tries
marijuana, becoming a heavy user or abuser may be more determined by
genetically transmitted individual differences, perhaps involving the brain’s
reward system. Research in this area may eventually identify individual risk
factors for marijuana dependence that people can use in making decisions
about their own use of this drug.

A mild syndrome of withdrawal from marijuana has been reported, with
symptoms that may include: aggression, anger, restlessness, irritability, mild
agitation, insomnia, decreased appetite, decreased body weight, sleep elec-
troencephalography (EEG) disturbance, anxiety, stomach pain, nausea, runny
nose, sweating, and cramping (Budney et al., 1999, 2003; Crowley et al., 1998;
Haney et al., 1999; Jones et al., 1976). Commonly, these symptoms abate
within a week to 14 days. Evidence from both animal and human research sup-
porting the clinical importance of these symptoms vis-à-vis cannabis depend-
ence is accumulating. Based on findings from their own lab as well as data
from other inpatient, outpatient, clinical, and general population studies of
cannabis abstinence effects, Budney and colleagues (2003) call for a cannabis
withdrawal syndrome being included in the next revision of the Diagnostic and
Statistical Manual of the American Psychiatric Association.

With greater understanding of the cannabinoid neurochemical system’s
physiology, the potential for a more detailed understanding of the nature of
cannabis dependence and the development and testing of pharmacological
interventions will be advanced. The US National Institute on Drug Abuse has
expressed interest in developing a Medications Development for Cannabis
Dependence Research Program, with likely emphases on examining the effi-
cacy of cannabinoid agonists, antagonists, medications to alleviate withdrawal
symptoms, and medications that facilitate overcoming dependence by effec-
tively treating co-occurring psychiatric disorders such as depression.

Specifying Cannabis Dependence through Classification and Diagnosis

As discussed earlier, fact-finding commissions in the 1960s and 1970s reported
that cannabis had been misclassified in the law as a narcotic and as a conse-
quence of the commonplace use of the term “addict” to refer to the drug’s
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users. Beginning in the late 1950s, the World Health Organization (WHO) con-
tributed to the development of a nomenclature for the classification of drug-
and alcohol-related problems that was intended to resolve confusion emanating
from imprecise terms such as drug addiction, drug habituation, physical
dependence, psychic dependence, drug abuse, and drug misuse. A 1981 WHO
report called for a conceptualization of dependence that did not require either
tolerance or withdrawal for a diagnosis to be made, although both were among
the criteria that could comprise a drug dependence syndrome. Among the fea-
tures of this syndrome (i.e., a clustering of cognitive, behavioral, and physio-
logical phenomena) proposed by the WHO were: “a subjective awareness of
compulsion to use a drug or drugs, usually during attempts to stop or moderate
drug use; a desire to stop drug use in the face of continued use; a relatively
stereotyped drug-taking habit, that is a narrowing in the repertoire of drug-
taking behavior; evidence of neuroadaptation (tolerance and withdrawal symp-
toms); use of the drug to relieve or avoid withdrawal symptoms; the salience of
drug-taking behaviour relative to other important priorities; and rapid rein-
statement of the syndrome after a period of abstinence (Edwards et al., 1981).”

In his chapter on cannabis diagnosis, Tom Babor discusses diagnostic systems
and procedures that are based on current classification schemes in use in the US
and internationally.

Determining the Prevalence of Cannabis Dependence through
Epidemiological Research

Data concerning two subgroups, those who have used at least once in the past
year and those who have used at least once in the past month, can be used to
estimate the prevalence of problems associated with cannabis use. Two fairly
large longitudinal studies offer estimations concerning those who have used
one or more times in the previous year. Grant & Pickering (1998) found that
6% qualified for a diagnosis of cannabis dependence and 23% qualified for a
diagnosis of abuse. Another study, focusing on self-report of problems attrib-
uted to cannabis by respondents, found that 85% reported no problems, 15%
reported one, 8% reported at least two, and 4% reported at least three (National
Institute on Drug Abuse, 1991). When current users (i.e., used at least once in
the prior month) are considered, roughly 11–16% (1.6–2.3 million individuals)
qualify for the diagnosis of cannabis dependence. In summary, the risk for the
occurrence of three or more problems (a proxy indicator for dependence)
among those who have used at least once in the past year appears to be roughly
4–6%, and 11–16% for those who have used at least once in the past month.
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The authors of a recent book that reviews the cannabis literature suggest the
following rules of thumb for the risk of cannabis dependence: 1 in 10 for those
who have ever used cannabis, between 1 and 5 and 1 and 3 for those who have
used the drug more than a few times, and between 1 and 2 for daily users (Hall &
Pacula, 2003).

Another approach to estimating problematic consequences involves time
frame from initial use. Epidemiologists estimate that almost 2% of users
develop cannabis dependence within the first 2 years of initiating use. Based on
the estimate that 2.5 million individuals first used cannabis in 1999, 50,000
would be expected to have experienced cannabis dependence within 2 years of
their initial use. Within roughly 10 years after first use of cannabis, an esti-
mated 10% of cannabis users develop the cannabis dependence syndrome.
(Anthony et al., 1994; Wagner & Anthony, 2002).

Finally, the relative risk of becoming cannabis dependent if one uses this drug
at least once can be examined in the context of risk levels for those who have used
other substances at least once. Anthony and his colleagues (1994) identify the fol-
lowing relative risk levels for dependence: tobacco (31.9%), heroin (23.1%),
cocaine (16.7%), alcohol (15.4%), stimulants (11.2%), and cannabis (9.1%).

Jim Anthony’s chapter in this volume offers important data to further
enhance how cannabis dependence can be understood.

Addressing the Need for Cannabis Dependence Interventions

As will be noted from many of this book’s contributions, an emerging literature
exists in which the findings of cannabis dependence counseling interventions
are reported. Treatment approaches tested to date have been based on cognitive-
behavioral and psychodynamic theory, with emphases on skills training, contin-
gency management, and motivational enhancement. To date, the outcomes of
tested interventions are modest in terms of their long-term successes, although
the findings approximate those reported for other drug dependence interventions
(Budney & Moore, 2002).

Data from treatment agencies in the US, Australia, and Europe point to an
increasing demand for cannabis dependence counseling. In the US, agencies
receiving state or federal funds reported that admissions for primary marijuana
dependence rose from 92,518 (5.9% of all admissions) in 1992 to 286,189
(15.1% of all admissions) in 2002 (Substance Abuse and Mental Health Services
Administration, 2003). Comparable figures from Australia for clients served for
primary marijuana dependence reflect an increase from 4% in 1990 to 11% in
2000 (Copeland & Conroy, 2001). In 1998, treatment agencies in the European
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Union saw between 2% and 16% of clients with cannabis as the primary drug
problem (European Monitoring Centre for Drugs and Drug Addiction, 1998).

In interpreting the significance of treatment admissions data, one caveat that
must be considered is the possibility that an unknown percentage of those 
seeking treatment may have done so solely to avoid criminal sanctions.
Nonetheless, because cannabis has remained illegal in most of these jurisdic-
tions during this period of increased treatment demand, the trend points to the
importance of developing effective interventions for cannabis dependence.

A Closing Note

In a 2004 report, the UN indicated that cannabis is the most widely used illicit
drug worldwide, with an estimated 146.2 million people having consumed
cannabis at least once in the previous 12-month period (United Nations Office
on Drugs and Crime, 2004). Although this report suggested that the spread of
drug abuse is losing momentum globally, the one notable exception was
cannabis which was described as spreading at an accelerated pace.
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2

The Diagnosis of Cannabis Dependence
T H O M A S F. BA B O R

Introduction

Classification and diagnosis of psychiatric disorders are critical steps in the
development of effective methods for their treatment and prevention. This chap-
ter considers the classification and diagnosis of cannabis dependence from sev-
eral perspectives. First, the nature of the cannabis dependence syndrome is
reviewed in terms of its theoretical basis in addiction psychiatry (Edwards et al.,
1981). Next, the nature and purpose of psychiatric classification are described in
relation to cannabis-related disorders, and this is followed by a review of stan-
dard diagnostic procedures recommended by the major classification systems
used in the USA and in other parts of the world. The chapter also reviews the sci-
entific evidence for the syndrome, its etiology, course and natural history and
closes with a summary of new developments in the measurement of cannabis
dependence.

Nature of the Syndrome

Central to current attempts to characterize, classify and diagnose cannabis
dependence is the concept of a dependence syndrome that is distinguished from
problems or disabilities caused by substance use. A psychiatric syndrome is a
cluster of symptoms that co-occur in a way that signals the presence of an
underlying disorder. According to an influential position paper developed for
the World Health Organization (WHO) (Edwards et al., 1981), the drug depend-
ence syndrome is seen as an interrelated cluster of elements that may be present
for a specific substance (e.g., tobacco, alcohol or cannabis), for a class of sub-
stances (e.g., opioid drugs) or for a wider range of pharmacologically different
substances. The main elements of drug dependence are psychological symp-
toms (e.g., a strong desire to use cannabis), physiological signs (e.g., tolerance
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and withdrawal) and behavioral symptoms (e.g., use of cannabis in inappropri-
ate times and places). Although drug dependence may be conceived and classi-
fied in binary terms as either present or absent, this practical distinction does not
contradict the fact that dependence tends to vary along a continuum of severity.

According to this formulation, neuroadaptation in the form of tolerance or
withdrawal is neither necessary nor sufficient for the diagnosis of dependence.
Cannabis users, for example, may develop a dependence syndrome without
experiencing withdrawal symptoms during periods of abstinence. What ties
together the syndrome elements and accounts for their interrelationships is an
often unstated set of assumptions about the learning mechanisms and neurobi-
ological processes behind the acquisition and maintenance of addictive behav-
ior (Babor, 1992). Theories of alcohol and drug use suggest that dependence is
a complex neurobiological phenomenon that results from social reinforcement
of the initiation of substance use, neurochemical reinforcement of substance-
taking behavior and cognitive mediation of substance-related cues that are
interpreted as “cravings” (Gardner & David, 1999). The scope of the elements
included in the dependence syndrome concept suggests that both positive and
negative reinforcements are strongly involved in the initiation and maintenance
of dependence. Many patients with a history of drug dependence experience
rapid reinstatement of the features of the syndrome following resumption of
substance use after a period of abstinence. Rapid reinstatement is a powerful
diagnostic indicator of dependence because it points to the likelihood that 
neuroadaptation and consequent impairment of control over substance use
have already developed. The adaptation of this generic syndrome concept to
the diagnosis of cannabis dependence is the subject of the remainder of this
chapter.

Classification

As used in medicine, classification refers to the naming and categorization of
medical and psychiatric disorders. The goal of classification is to allow clini-
cians and scientists to communicate more effectively by using a convenient and
economical method to describe the most likely characteristics and course of a
disorder. As knowledge about different substance-related conditions has advanced,
so too has the classification of these conditions. Classification is a prerequisite
to diagnosis, which is the use of signs, symptoms and decision rules to deter-
mine whether a specific disorder is present and should be classified as such.
This section describes the classification of cannabis dependence within the two
standard nomenclatures used both in the USA and worldwide.
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The first is the WHO International Classification of Diseases (ICD). The
tenth revision of this classification system (WHO, 1993) includes a separate
chapter on Mental and Behavioral Disorders, among which are the Disorders
due to Psychoactive Substance Use. For more than half a century the ICD has
been the primary system used throughout the world to classify and record med-
ical and psychiatric conditions for statistical purposes. With the tenth revision
of ICD (WHO, 1993), which now includes detailed diagnostic guidelines (WHO,
1992), the system has become a very useful way to guide clinical diagnosis as
well as psychiatric research.

The second standard nomenclature useful for the classification of cannabis
use disorders is the Diagnostic and Statistical Manual (DSM) of the American
Psychiatric Association (APA). This system was designed for clinical use by
psychiatrists and related professionals. The fourth edition of DSM (APA, 1994)
consists of a comprehensive listing of psychiatric disorders that are organized
into two primary axes: (1) clinical disorders and (2) personality disorders.

Cannabis dependence in DSM-IV is classified as one of the clinical disorders,
within the broader category of substance-related disorders that describes psy-
chiatric conditions associated with 11 psychoactive substances: alcohol; amphet-
amines; caffeine; cannabis; cocaine; hallucinogens; inhalants; nicotine; opioids;
phencyclidine; and sedatives, hypnotics or anxiolytics. Like these other sub-
stance-related disorders, cannabis-related disorders are divided into two cate-
gories: (1) cannabis-induced disorders, and (2) cannabis use disorders.
Cannabis-induced disorders, such as cannabis intoxication, are conditions that
are caused by the direct toxic and psychoactive properties of cannabis.

The cannabis use disorders, abuse and dependence, are partially overlapping
categories that are defined by criteria sets common to all of the substance-
related disorders. Cannabis abuse is a residual category that applies primarily
to the consequences of periodic cannabis use and intoxication, such as legal
problems, interference with performance at work or school, or elevated risk of
accidents or injuries. When the symptoms of cannabis abuse are associated
with compulsive use and tolerance, then the diagnosis of cannabis dependence
takes precedence.

Another aspect of classification, covered only tangentially in the standard
diagnostic systems, is the issue of polydrug abuse or dependence. Many alco-
hol and drug users report cannabis as a secondary or tertiary drug, whereas oth-
ers use it as their primary drug. Both patterns are commonly found in clinical
settings. Using the public domain version of the Treatment Episode Data Set
(TEDS, Office of Applied Studies, 2002), it is possible to describe the kinds of
primary and secondary cannabis users presenting for treatment within the US
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public treatment system. Primary marijuana abuse accounted for 15% of TEDS
admissions in the year 2000. Among those being treated for other drugs, mari-
juana was the most frequent secondary substance reported by alcohol admis-
sions (61%), methamphetamine/amphetamine admissions (44%) and persons
admitted for hallucinogens (56%). Moreover, marijuana was the third most fre-
quently reported problem substance by those admitted for opiates other than
heroin (14%), cocaine (32%), tranquilizers (20%), sedatives (20%), inhalants
(33%) and phencyclidine (36%). These data indicate that cannabis is one of the
most frequently reported substances among persons admitted for treatment of
alcohol and drug problems, both as a primary drug of abuse and as a secondary
drug involved in a pattern of polydrug use.

Diagnosis

Diagnosis typically involves a systematic evaluation of signs, symptoms and lab-
oratory data as these relate to the history of the patient’s present illness or condi-
tion. The purpose of diagnosis is to provide the clinician with a logical basis for
planning treatment and estimating prognosis. Diagnosis also may serve a variety
of administrative, statistical and scientific purposes. When a patient is suspected
of having a substance use disorder, diagnostic procedures are needed to exclude
false positives and borderline cases. Health-care reimbursement policies often
require that a formal diagnosis be confirmed according to standard procedures or
criteria. The need for uniform reporting of statistical data, as well as the genera-
tion of prevalence estimates for epidemiological research, often requires a diag-
nostic classification of the patient. Finally, research on substance use disorders
can be enhanced considerably when subjects or cases included in a study sample
meet standard criteria for having a particular diagnosis.

Diagnosis provides patients with an explanation of the condition that may be
responsible for their illness and disease. It gives clinicians a clear idea of the
nature, natural history and future course of the problems being experienced by
the patient. But formal clinical diagnosis, applied mechanically, may have dis-
advantages, especially with regard to cannabis users who have mild or moder-
ate levels of dependence. Despite its convenience, the use of a binary (present,
absent) categorical decision rule may result in misclassification errors and inap-
propriate treatment recommendations for individuals who may not require inten-
sive treatment. Another risk is stigma, which may result from the diagnostic
labeling process. There is little evidence, however, that either stigma or over
diagnosis result from the use of the formal diagnostic systems discussed in this
chapter.
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Diagnosis of a cannabis-related disorder should be accompanied by a
detailed history to determine whether cannabis use is impairing the patient’s
physical and psychological functioning. It is particularly important to inquire
about the patient’s pattern of substance use, including tobacco, alcohol and
other substances. How often does the person use cannabis? Daily or almost
daily use is an indication of impaired control over use. Is cannabis used in con-
junction with tobacco and alcohol? If so, these substances may provide recip-
rocal cues that might impede cessation and precipitate relapse. Is cannabis part
of a broader pattern of psychoactive drug use that involves substances with a
higher dependence potential like heroin or cocaine? The frequency and dura-
tion of cannabis use should also be documented, as well as any periods of infre-
quent use or cessation. Most people who present for treatment of cannabis
dependence are daily or near daily users. However, general population data
concerning the co-occurrence of dependence and daily or near daily use are not
available.

Urine toxicology screening for drugs of abuse is a reliable way to verify
cannabis use and to identify other substances that are part of the clinical pic-
ture. The approximate duration of detectability of cannabinoids in urine varies
from 3 days for a single use to as much as 10 days for heavy use, and similar
variability exists for other substances (Wolff et al., 1999). But this information
may have limited usefulness for diagnostic purposes because it merely indi-
cates that the substance has been used in the past few days.

Based on the two dominant and somewhat similar classification systems
described above, the diagnosis of cannabis dependence has now become a cen-
tral feature of psychiatric nosology. The procedures and contents of these sys-
tems, which have been revised and expanded approximately every 10 years, are
now described in more detail.

ICD-10

Within the ICD, cannabis dependence is described as a syndrome consisting of a
cluster of physiological, behavioral and cognitive phenomena in which the use of
cannabis or a class of cannabis-like substances takes on a much higher priority
for a given individual than other behaviors that once had greater value (WHO,
1993). According to the ICD-10 Guidelines for Mental and Behavioural
Disorders (WHO, 1992), the subjective awareness of compulsion to use cannabis
(reported as a strong desire or craving by the patient) is a central characteristic of
the dependence syndrome. It is most commonly seen during attempts to stop or
control cannabis use. A definite diagnosis of dependence is usually made only if
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three or more of the six symptoms shown in Table 2.1 have been experienced or
exhibited at some time during the previous year.

In addition to the diagnostic criteria listed in Table 2.1, there are several
other features that are useful to provide accurate classification and to estimate
the severity of the syndrome. The first is the narrowing of the personal reper-
toire of cannabis use patterns. With the development of dependence, the pat-
tern of cannabis use becomes less variable and more stereotyped in terms of
times and places of use. With severe dependence cannabis is used multiple
times throughout the day, every day of the week. Another feature of the clini-
cal picture is rapid reinstatement of the syndrome after a period of abstinence.
Once substance use recommences, dependence symptoms re-appear much
more quickly than it took for their initial development.

In its broad outlines as well as its theoretical underpinnings, the cannabis
dependence syndrome in ICD-10 is a direct adaptation of the drug dependence
syndrome concept described by Edwards et al. (1981). As ICD-10 was devel-
oped several years before the fourth revision of DSM, the concept was also
influential in the process of writing the DSM-IV criteria for substance depend-
ence (Babor, 1995). The need to maintain consistency on an international level
between the DSM system used in the USA and the ICD system used in the rest
of the world was also an important consideration.
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Table 2.1. ICD-10 diagnostic guidelines for cannabis dependence syndrome*

1. A strong desire or sense of compulsion to use cannabis
2. Difficulties in controlling cannabis-taking behavior in terms of its onset, termination,

or levels of use
3. A physiological withdrawal state when cannabis use has ceased or been reduced, as

evidenced by: a characteristic withdrawal syndrome for the substance; or use of the
same (or a closely related) substance with the intention of relieving or avoiding
withdrawal symptoms

4. Evidence of tolerance, such that increased doses of cannabis are required in order
to achieve effects originally produced by lower doses

5. Progressive neglect of alternative pleasures or interests because of cannabis use,
increased amount of time necessary to obtain or use cannabis or to recover from its
effects

6. Persisting with cannabis use despite clear evidence of overtly harmful consequences,
such as depressive mood states consequent to periods of heavy use, or cannabis-
related impairment of 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 the harm

* Adapted from ICD-10 (WHO, 1992).



DSM-IV

Whereas ICD-10 was designed for use by general medical practitioners, 
DSM-IV was designed for psychiatrists. Diagnosis within DSM-IV is more
complicated and comprehensive than ICD-10, requiring diagnostic training and
skilled clinical judgment in order to evaluate the patient according to its “mul-
tiaxial” system. The multiaxial approach requires that important diagnostic
information be noted on each of five different axes. Axis I includes the more
florid psychiatric disorders such as schizophrenia and the mood disorders as
well as the developmental disorders and substance-related disorders. Axis II is
reserved for personality disorders. Axis III provides a means to note clinically
relevant general medical conditions. Axis IV is used to record clinically rele-
vant psychosocial and environmental problems (e.g., homelessness). Finally,
Axis V consists of a Global Assessment of Functioning Scale, which takes into
account psychological, social and occupational functioning on a hypothetical
continuum ranging from mental health to mental illness.

The generic aspects of dependence under the Axis I substance use disorders in
DSM-IV are defined by a common set of criteria that apply to all dependence-
producing psychoactive substances. As applied to cannabis, dependence is
defined as a maladaptive pattern of cannabis use, leading to clinically significant
impairment or distress, as manifested by three (or more) of the seven symptoms
listed in Table 2.2 occurring at any time in the same 12-month period. According
to the DSM-IV (APA, 1994, p. 216), “individuals with cannabis dependence
have compulsive use and do not generally develop physiological dependence.”
Although tolerance to most of the effects of cannabis is considered common in
those who use cannabis chronically, withdrawal symptoms “have not yet been
reliably shown to be clinically significant.” As noted below, empirical research
concerning cannabis withdrawal has called this conclusion into question.

Evidence for Cannabis Dependence, Including Tolerance and
Withdrawal

Recent research has examined the validity and coherence of the marijuana
dependence diagnosis, and whether regular use of Cannabis sativa can lead to a
drug dependence syndrome characterized by impaired control over cannabis use,
preoccupation with cannabis, tolerance to its effects and a set of recognizable
withdrawal symptoms following abrupt discontinuation of use. The evidence
comes from at least four lines of investigation:

1. Animal research on the neurobiological basis of cannabis reinforcement.
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2. Laboratory investigations of human subjects using moderate to large doses
of delta-9 THC.

3. Research on clinical samples of treatment-seeking cannabis users, includ-
ing adolescents.

4. Epidemiological research on dependence symptoms reported by cannabis
users in the general population.

As is discussed in Chapter 3 by Lichtman and Martin in this volume, consid-
erable evidence for a biological basis to marijuana dependence has accumulated
since the identification of a specific cannabinoid receptor in the brain and the
discovery of anandamide, a compound that activates the same receptor sites in the
brain as delta-9-tetrahydrocannabinol (THC), the active ingredient in marijuana
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Table 2.2. DSM-IV criteria for cannabis dependence*

1. Tolerance, as defined by either:
(a) a need for markedly increased amounts of cannabis to achieve intoxication or

desired effect
(b) markedly diminished effect with continued use of the same amount of cannabis

2. Withdrawal, as manifested by either of the following:
(a) the characteristic withdrawal syndrome for cannabis
(b) cannabis, or a cannabis-like substance is taken to relieve or avoid withdrawal

symptoms
3. Cannabis is often taken in larger amounts or over a longer period than was

intended
4. There is a persistent desire or unsuccessful efforts to cut down or control 

cannabis use
5. A great deal of time is spent in activities necessary to obtain cannabis (e.g., driving

long distances), use cannabis (e.g., socializing with cannabis using friends), or
recover from its effects

6. Important social, occupational, or recreational activities are given up or reduced
because of substance use

7. Cannabis use is continued despite knowledge of having a persistent or recurrent
physical or psychological problem that is likely to have been caused or exacerbated
by cannabis (e.g., chronic cough related to smoking; excessive sedation resulting
from repeated use of high doses)

Specify if:
(a) With Physiological Dependence: evidence of tolerance or withdrawal (i.e., either

Item 1 or 2 is present), or
(b) Without Physiological Dependence: no evidence of tolerance or withdrawal 

(i.e., neither Item 1 or 2 is present)

* Adapted from APA (1994).



(Devane et al., 1992). Researchers have also discovered a cannabinoid antago-
nist. This compound blocks anandamide action in the brain (Rinaldi-Carmona
et al., 1994). With greater understanding of the neurochemical basis of cannabis’
reinforcing effects on brain systems, the reasons for the persistence of marijuana
use have become more apparent.

The symptoms of marijuana dependence, as defined in DSM and ICD, are
often reported by chronic marijuana smokers who are evaluated in treatment
outcome studies or treatment settings. Typically, these individuals have diffi-
culty controlling the amount, timing and frequency of marijuana use. Marijuana
users recruited into treatment outcome studies averaged over 10 years of near-
daily use and over six serious attempts at quitting in the past (Stephens et al.,
1994, 2000). Their use had persisted in the face of multiple social, psychologi-
cal and medical problems, and most perceived themselves as unable to stop.

Table 2.3 shows the prevalence of marijuana dependence symptoms reported
by a sample of 450 chronic cannabis users seeking treatment as part of a large
multisite intervention trial (Marijuana Treatment Project Research Group, 2004).
Each of the seven DSM-IV dependence symptoms was rated as present for more
than 69% of the sample. Symptoms measuring the salience of marijuana were
reported most frequently. Almost all participants (96%) had unsuccessful attempts
to quit or cut down; 95% said they continued to use marijuana despite recurrent
psychological or physical problems; and 83% reported that large amounts of their
time were spent using or recovering from marijuana use. Withdrawal symptoms
were reportedly 77.6% of the sample and impaired control by 76.9%.
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Table 2.3. Marijuana dependence symptoms reported in a sample of 
450 chronic marijuana users presenting for treatment*

% of total
Symptom n � 450

Unsuccessful attempts to quit or cut down 96.0
Using despite persistent or recurrent psychological or physical problems 95.1
Considerable time spent buying, using, or recovering from the effects 83.3
Withdrawal 77.6
Using for a longer period of time or more than intended 76.9
Tolerance 68.2
Using takes up the time normally spent on other important activities 64.2

* This table is reprinted (with permission) from an article by Stephens, Babor,
Kadden, Miller and the Marijuana Treatment Project (2002).



Physiological withdrawal symptoms resulting from marijuana use were
once believed to be of relatively low intensity. For this reason marijuana was
not viewed in the same way as other dependence-producing substances.
However, recent studies have found that chronic heavy users develop both
physiological and psychological dependence on cannabis, and that cessation
from use may produce a withdrawal syndrome broadly characterized by rest-
lessness, irritability, mild agitation, insomnia, decreased appetite, sleep distur-
bance, anxiety, stomach pain, nausea, runny nose, sweating and cramping
(Budney et al., 1999; Crowley et al., 1998; Haney et al., 1999; Weisbeck et al.,
1996). These symptoms commonly abate within a week to 10 days of absti-
nence from cannabis products. Findings from studies of clinical samples are
consistent with laboratory studies of human marijuana users exposed to high
doses of THC (Jones et al., 1976; Mendelson et al., 1984). Laboratory studies
have also documented the development of tolerance to marijuana’s subjective
and physiological effects when large doses are ingested on a regular basis
(Babor et al., 1975).

Although there has not been much research on the coherence of the cannabis
syndrome elements and psychometric properties of its diagnostic procedures,
one study (Rounsaville et al., 1993b) found strong evidence that the marijuana
dependence symptoms included in both ICD and DSM formed a single factor
with high loadings, similar to what has been found for a variety of other psy-
choactive substances. Another study (Kranzler et al., 1997) compared DSM-III-R
cannabis dependence diagnoses (which share most of the DSM-IV symptoms)
with a more systematic longitudinal evaluation of cannabis users in treatment,
concluding that the dependence syndrome diagnosis had good concurrent, dis-
criminative and predictive validity. Test-retest reliability for past year and life-
time diagnoses of cannabis dependence has also been found to be good (Easton
et al., 1997). In general, the drug syndrome concept seems to apply well to the
symptoms of dependence specified in ICD and DSM.

Etiology, Course and Natural History

The etiology of cannabis dependence is at present poorly understood. It shares
many of the same predisposing factors that characterize other substance use
disorders. The amount of exposure to the substance, personality traits, peer
support and a variety of other factors have been implicated (see chapter by
James Anthony, in this volume). Cannabis dependence typically develops
gradually following a period of initial experimentation that evolves into a pat-
tern of regular and then more compulsive use (Gruber & Pope, 1997).
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For those who have used marijuana at least once, the relative probability of
ever becoming dependent on the substance was estimated to be 9% (Anthony
et al., 1994). This level of risk is considerably lower than risk estimates of
dependence for those who have used tobacco (32%), heroin (23%), cocaine
(17%) or alcohol (15%). The risk of developing marijuana dependence is higher
among individuals who have smoked marijuana more frequently. Among those
who have used marijuana five or more times, the risk of dependence is 17%
(Hall et al., 1999). For daily or near daily users, the risk increases to one in three
(Kandel & Davies, 1992).

One way to investigate natural history is to study the time sequencing of clin-
ical features that emerge during a relatively long period of exposure. Two types
of studies have been reported, one using community samples, the other using
clinical samples. In a prospective, longitudinal study of a population sample of
relatively young marijuana users, Rosenberg and Anthony (2001) found that
when clinical features of cannabis dependence were observed, the onset of the
first symptoms tended to occur within the first 10 years of use. Loss of control
(using larger amounts than intended) emerged early, followed by increased
salience (i.e., a great deal of time spent getting, using, recovering from cannabis)
and tolerance. Withdrawal symptoms were reported at an average age later than
all other symptoms, and were reported by the smallest number of users.

Stephens et al. (1993) interviewed a sample of 290 male and 92 female adult
marijuana users who were screened for participation in a treatment study. The
average age of initiation to marijuana use was 16 years. The average subject had
begun daily or near daily use by the age of 20 years. By the time they had
reached their 30s, these chronic smokers had experienced substantial dysfunc-
tion as a consequence of marijuana use and most had expressed a desire to
reduce or discontinue use. The average number of previous attempts at quitting
or cutting down was seven. While these data show the use trajectory of a subset
of users who sought treatment, it is not clear whether they characterize all
cannabis users.

Measurement of Cannabis Dependence

Concurrent with by the growing amount of diagnostic research on cannabis use
disorders, a variety of self-report instruments have been developed for the pur-
poses of classification and diagnosis of cannabis dependence. Perhaps the most
common way to measure cannabis dependence in clinical and community settings
is to use a fully structured psychiatric diagnostic interview. These interviews have
highly specified questions and response categories. They can be administered by
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trained interviewers in person or by telephone. They cover a variety of psychiatric
disorders, including the substance use disorders in DSM and ICD.

The Composite International Diagnostic Interview (CIDI) is one such instru-
ment that has been used extensively in psychiatric epidemiology research through-
out the world. Its content and structure are based on the Diagnostic Interview
Schedule, modified for international use (Robins et al., 1988). The CIDI is suf-
ficiently comprehensive to provide ICD-10 and DSM-IV diagnoses. Several
studies have used the University of Michigan adaptation of the Composite
International Diagnostic Interview (UM-CIDI) (Kessler et al., 1994; Rosenberg &
Anthony, 2001). The UM-CIDI, like its parent interview, the WHO CIDI
(Robins et al., 1988), includes questions specifically designed to measure both
ICD-10 and DSM-IV dependence symptoms for a variety of psychoactive sub-
stances, including cannabis products. The questions also assesses amount and
history of cannabis use, age of onset, as well as recency of individual symptoms.

A second type of diagnostic interview, referred to as “semistructured,” does
not require strict adherence to written questions. It does, however, rely heavily
on the clinical experience of the interviewer and the interviewer’s knowledge of
psychiatric symptoms and syndromes. Two interviews of this genre are the
Structured Clinical Interview for DSM (SCID) (Spitzer et al., 1988) and the
Schedules for Clinical Assessment in Neuropsychiatry (SCAN) (Wing et al.,
1990). The SCID produces an accurate classification of patients with marijuana
dependence (Kranzler et al., 1996). SCAN, developed by WHO, is designed to
meet the need for a comprehensive procedure for clinical examination that is
also capable of generating ICD and DSM diagnoses, including substance use
disorders. The interview is based on clinical “cross examination,” with the aim
of discovering whether each symptom is present and, if so, with what degree of
severity. For most symptoms, a prescribed form of questioning is suggested,
although the interviewer is free to depart from this if clinical judgment is pre-
ferred. SCAN diagnoses of cannabis dependence have been found to be reliable
across a variety of national and cultural groups (Easton et al., 1997).

The reader is referred to the comprehensive reviews and compendia listed in
the bibliography (Inciardi, 1994; Rounsaville et al., 1993a). These sources give
evidence of the tremendous array of assessment instruments that are currently
available for program administrators and providers of clinical care. In most
cases, these instruments are easy to use, and provide useful standardized infor-
mation for the purpose of diagnosis and clinical assessment of persons with
cannabis use disorders. A study of several brief cannabis symptom measures
(Swift et al., 1998), including the CIDI, indicated that they were able to diagnose
cannabis dependence at levels substantially better than chance and were generally
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robust in terms of the optimal diagnostic cut-offs within different contexts.
Despite advances in the classification and assessment of cannabis dependence,
there has been considerably less progress in the development of valid and reliable
instruments to measure cannabis-related problems. An exception is the 19-item
Marijuana Problems Scale (Marijuana Treatment Project Research Group, 2004;
Stephens et al., 2000). In summary, these instruments may be useful for both
diagnostic evaluation and for research designed to understand the patterns of use
that lead to dependence.

Conclusion

As this chapter has shown, developments in the classification, diagnosis and
measurement of cannabis dependence have progressed in conjunction with
research on the epidemiology, neurobiology and treatment of cannabis-related
disorders. Unlike the historical portrayal of marijuana as a benign drug, recent
research suggests that individuals can develop a dependence syndrome. The
syndrome typically develops over the course of years rather than months, with
daily, chronic marijuana smoking being the hallmark indicator.

With the development of standard nomenclatures and classification systems,
such as ICD and DSM, there has been a concomitant move to develop operational
criteria that permit reliable and valid diagnostic classification. These criteria have
made it possible to design better research tools, such as structured psychiatric
interviews, that have improved the reliability and accuracy of diagnostic classifi-
cation. With these tools it becomes possible to characterize participants in clinical
research, to obtain population estimates of cannabis use disorders and to provide
better treatment to individuals who develop cannabis-related disorders.
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3

Understanding the Pharmacology and
Physiology of Cannabis Dependence
A RO N H. L I C H T M A N A N D B I L LY R. M A RT I N

Growing evidence from rodent, dog, monkey, and human studies indicates that
prolonged administration of cannabis results in physical dependence. The goal
of this chapter is to present an overview of this research and highlight several
important advances that have been made in both characterizing and delineating
the molecular mechanisms underlying this dependence. We will first provide a
brief summary of several important advances that have been made in the basic
understanding of the actions of cannabis and its interaction with an endoge-
nous cannabinoid system. In addition, the results from both animal and in vitro
studies that have enhanced our understanding of cannabinoid dependence will
be described. Of considerable interest is the proposed reciprocal relationship
between cannabinoid and opioid systems in drug dependence.

Basic Neuropharmacology of Cannabis Effects and the Existence of an
Endocannabinoid System

The pharmacological effects and potential medicinal uses of cannabis have
been known since antiquity, thousands of years before the elucidation of the
structure of �9-tetrahydrocannabinol (�9-THC), the primary psychoactive con-
stituent of this plant (Gaoni & Mechoulam, 1964). In addition to �9-THC,
cannabis contains over 400 chemical constituents, 66 of which have been clas-
sified as cannabinoids (Turner et al., 1980). Moreover, hundreds of cannabi-
noid agonists have also been synthesized in the laboratory. For decades the
pharmacological activity of these highly hydrophobic drugs was attributed to a
non-specific mechanism of general membrane perturbation. However, results
from structure–activity relationship studies demonstrating stereoselectivity in
which subtle changes in structure could lead to dramatic increases or decreases
in pharmacological potency led to the postulation of a specific cannabinoid
receptor mechanism of action (Razdan, 1986). The subsequent discovery of
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cannabinoid binding sites (Devane et al., 1988) and the cloning of two
cannabinoid receptor subtypes (Matsuda et al., 1990; Munro et al., 1993) pro-
vided definitive support for the existence of cannabinoid receptors. The CB1

receptor is located primarily in the central nervous system (Matsuda et al.,
1990) and is believed to mediate the subjective effects of marijuana intoxica-
tion. On the other hand, the CB2 receptor has only been found in the periphery
(Munro et al., 1993), is predominantly associated with the immune system, and
may play a role in inflammatory pain. Both receptor subtypes belong to a fam-
ily of G-protein related receptors (Mountjoy et al., 1992). Cannabinoid ago-
nists stimulate inhibitory G-proteins that inhibit both cyclic AMP (cAMP)
activity (Howlett et al., 1988) and N-type calcium channels (Mackie & Hille,
1992). A selective CB1 receptor antagonist SR 141716A, has been found to
block the centrally mediated effects of cannabinoids in rodents (Rinaldi-
Carmona et al., 1994) as well as both tachycardia and the subjective effects of
smoked marijuana in humans (Huestis et al., 2001). This drug has also been
particularly useful tool in characterizing cannabinoid dependence syndromes
in laboratory animals (Aceto et al., 1995; Tsou et al., 1995). Finally, attempts
to identify endogenous cannabinoid ligands have resulted in the isolation of the
fatty acid amide arachidonoylethanolamide (i.e., anandamide) and the mono-
acylglycerol 2-arachidonoylglycerol (2-AG) (Devane et al., 1992; Sugiura 
et al., 1995). The existence of an endocannabinoid system in the central nervous
system has gained general acceptance as a result of the discovery of both endo-
genous cannabinoids and cannabinoid receptors. This system has been pro-
posed to serve several physiological functions including the modulation of pain
(Calignano et al., 1998; Richardson et al., 1998; Walker et al., 1999), feeding
(Di Marzo et al., 2001), cognition (Lichtman, 2000; Terranova et al., 1996),
and drug dependence (Ledent et al., 1999; Lichtman et al., 2001b).

Characterization of Cannabis Dependence

Overview

Two general procedures that induce states of withdrawal in drug-dependent
organisms are abstinence withdrawal and precipitated withdrawal. Abstinence
withdrawal occurs when drug administration is abruptly discontinued or reduced,
following prolonged exposure to the drug. As the agent is metabolized and/or
excreted, physiological symptoms ranging from mild rebound to severe life-
threatening effects can emerge. The pharmacokinetic (i.e., factors related to dis-
tribution and metabolism) and pharmacodynamic (i.e., factors related to sites of

38 Aron H. Lichtman and Billy R. Martin



action) characteristics of the drug, as well as dosing regimen, influence the spe-
cific withdrawal syndrome, its intensity, and the onset of withdrawal responses.
In contrast, a second procedure used to induce withdrawal is a receptor antago-
nist that precipitates withdrawal in a drug-dependent organism. The antagonist
displaces the agonist from the receptor, immediately eliciting withdrawal
effects. A common clinical example of precipitated withdrawal is naloxone
treatment or other opioid receptor antagonist for an opioid overdose. Upon near
instantaneous reversal of respiratory depression and other overdose symptoms,
an opioid-dependent individual will present with opioid withdrawal effects. The
precipitated withdrawal procedure has been particularly useful in investigating
cannabinoid withdrawal symptoms in laboratory animals.

Clinical Significance of Cannabis Withdrawal Symptoms

For more than 50 years, there have been anecdotal and case reports describing
physical withdrawal symptoms in chronic cannabis users (Fraser, 1949; Wikler,
1976). More recently, chronic marijuana use has been associated with an
increased risk of cannabis dependence (Chen et al., 1997; Swift et al., 2000).
However, the issue of whether or not a withdrawal syndrome occurs upon 
marijuana cessation has been a controversial topic. According to the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV) (American Psychiatric
Association, 1994), cannabis withdrawal symptoms are not considered clini-
cally significant. The delayed onset of withdrawal, most likely due to �9-THC’s
long half-life, combined with the relatively mildness of its symptoms compared
to various other substances (e.g., cocaine, alcohol, and opioids) may contribute
to the doubts regarding the clinical relevance of cannabinoid withdrawal. On the
other hand, a growing body of research from laboratory, retrospective, and out-
patient studies indicates that cannabis-dependent individuals experience a clin-
ically significant physical withdrawal syndrome following the cessation of
marijuana smoking. Resolving this issue has important implications for treat-
ment because the occurrence of, or fears related to, physical withdrawal effects
upon abstinence could be a contributing factor to the continued use of this drug
by cannabis-dependent individuals.

Human laboratory studies have demonstrated the occurrence of a cannabinoid
withdrawal syndrome following abrupt discontinuation from chronic �9-THC
(Jones & Benowitz, 1976; Jones et al., 1976). These symptoms included dis-
turbed sleep, decreased appetite, restlessness, irritability, sweating, chills, and
nausea. Recent studies have also demonstrated similar abstinence symptoms that
included subjective effects of anxiety, irritability, and stomach pain, as well as
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decreases in food intake, following abrupt withdrawal from continued adminis-
tration of either oral �9-THC (Haney et al., 1999a) or marijuana smoke inhala-
tion (Haney et al., 1999b). One potential implication of these findings is that
regular marijuana use may be continued, in part, to alleviate or avoid abstinence
symptoms.

Although a cannabis withdrawal syndrome can be obtained in a controlled
laboratory setting, these findings do not address whether a cannabis withdrawal
syndrome represents a clinically significant malady. The results of both retro-
spective and outpatient studies addressing this issue argue that a cannabis with-
drawal syndrome is indeed clinically significant. Frequent marijuana users
identified from a population of alcohol-dependent subjects, their family mem-
bers, and non-alcoholic controls recalled a variety of symptoms from when they
had previously abstained from marijuana smoking that included nervousness,
sleep disturbances, and changes in appetite (Wiesbeck et al., 1996). Despite the
inherent limitations associated with retrospective self-reports in polysubstance
abuse subjects, the pattern of withdrawal symptoms was similar to those
described in the laboratory studies investigating cannabis and �9-THC and dis-
tinct from those associated with other drugs. In another retrospective study,
adults seeking treatment for marijuana dependence recalled similar symptoms
upon their most recent period of abstinence that included craving for marijuana,
irritability, nervousness, restlessness, depressed mood, increased anger, sleep
difficulties, strange dreams, decreased appetite, and headaches (Budney et al.,
1999). In addition, the amount of marijuana smoked per day yielded a positive
correlation with withdrawal severity. Finally, the results of an outpatient study
of regular marijuana smokers corroborated the findings of the retrospective and
laboratory studies (Budney et al., 2001). In this study, subjects were instructed
to smoke marijuana as usual during a 5-day baseline period, followed by a 3-day
marijuana abstinence period, a second 5-day baseline period, and a final 3-day
marijuana abstinence period. During each abstinence period, withdrawal symp-
toms included significant increases in craving for marijuana, decreased appetite,
sleep difficulty, and a global withdrawal discomfort score that consisted of the
other three measures as well as anger, depressed mood, headaches, irritability,
nervousness, restlessness, and strange dreams. Additionally, the subjects lost a
significant amount of weight during each abstinence phase. The fact that the
withdrawal symptoms increased during abstinence from marijuana smoking,
returned to baseline when smoking was reinitiated, and increased again during
the second abstinence period suggests that the effects were caused by cessation
of marijuana use. Collectively, these studies indicate that cannabis withdrawal
is clinically significant.
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Abrupt Cannabinoid Withdrawal in Laboratory Animals

Unlike humans in whom subjective withdrawal effects can be verbally obtained,
the observation of withdrawal in laboratory animals presents more of a chal-
lenge. The long half-life of �9-THC and consequent delay of effects further
contribute to the difficulty in studying withdrawal in non-human animals. Not
surprisingly, the investigation of abstinence withdrawal following prolonged
cannabinoid administration in laboratory animals has led to mixed results. A
variety of unconditional behavioral effects including hyperirritability, tremors,
and anorexia have been reported (Kaymakcalan & Deneau, 1972), though
other studies failed to observe abrupt withdrawal effects following chronic 
�9-THC administration in dogs (McMillan et al., 1971) or rats (Aceto et al.,
1996; Leite & Carlini, 1974). However, rats have been observed to exhibit mild
withdrawal effects upon discontinuation of chronic infusion of the amino-
alkylindole WIN 55,212-2, a potent cannabinoid analog (Aceto et al., 2001).
Operant procedures in which animals are trained to press a lever for food rein-
forcement may be more sensitive to detect withdrawal than observing uncondi-
tional withdrawal responses. The animal is inferred to be physically dependent
to a substance if response rates are suppressed following discontinuation of a
chronic drug regimen and re-administration of the drug returns response rates
return to normal. Response rates of rhesus monkeys that were given chronic
�9-THC and trained to press a lever for food reinforcement were suppressed
during abstinence and returned to normal upon re-administration of drug
(Beardsley et al., 1986). Taken together, these studies indicate that abrupt
cannabinoid withdrawal occurs in laboratory animals, but several factors includ-
ing the time at which withdrawal is assessed and the particular withdrawal
measures that are scored present difficulties in using this procedure to study
cannabinoid withdrawal.

Precipitated Cannabinoid Withdrawal in Cannabinoid-Dependent Animals

Characterization of SR 141716A Precipitated Withdrawal in 
Cannabinoid-Dependent Animals

The development of SR 141716A, a selective CB1 receptor antagonist, repre-
sented a major breakthrough for cannabinoid research and this drug has been
found to block many pharmacological effects of the cannabinoids in rodents
(Compton et al., 1996; Rinaldi-Carmona et al., 1994), dogs (Lichtman et al.,
1998), rhesus monkeys (Vivian et al., 1998), and humans (Huestis et al., 2001).
SR 141716A has also been a particularly useful tool in precipitating cannabinoid
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withdrawal symptoms in laboratory animals (Aceto et al., 1995; Tsou et al.,
1995). In contrast to the challenge of observing abrupt withdrawal in laboratory
animals, SR 141716A elicits immediate and quantifiable withdrawal reactions in
a variety of species including mice, rats, and dogs that had repeatedly been given
cannabinoid agonists.

Rats exhibit a variety of somatic cannabinoid withdrawal signs that include
wet dog shakes, facial rubs, horizontal and vertical activity, forepaw fluttering,
chewing, tongue rolling, paw shakes and head shakes, retropulsion, myoclonic
spasms, front paw treading, and eyelid ptosis (Aceto et al., 1995; Tsou et al.,
1995). SR 141716A also reliably precipitates withdrawal in cannabinoid-
dependent mice, though the specific responses appear to vary according to mouse
strain and dosing regimen. Whereas paw tremors and head shakes were found to
be the most reliable cannabinoid withdrawal signs in some studies (Cook et al.,
1998; Lichtman et al., 2001b), others found these signs as well as hunched posi-
tion, mastication, sniffing, and piloerection (Hutcheson et al., 1998; Ledent et al.,
1999; Tzavara et al., 2000; Valverde et al., 2000b). On the other hand, pre-
cipitated scratching has been observed in �9-THC-dependent Swiss Webster
mice, but not in other strains (Lichtman et al., 2001b). Writhing and ptosis only
occurred sporadically, and diarrhea and jumping, which are salient symptoms 
in morphine-dependent mice undergoing withdrawal, are not part of the pre-
cipitated cannabinoid withdrawal syndrome. In �9-THC-dependent dogs, SR
141716A precipitated another unique pattern of withdrawal signs that included
excessive salivation, vomiting, diarrhea, restless behavior, trembling, and decreases
in social behavior (Lichtman et al., 1998). Interestingly, several symptoms sim-
ilar to these, including restlessness, nausea, and loose stools have been reported
in humans undergoing abrupt �9-THC withdrawal (Jones et al., 1981), lending
credence to the validity of the precipitated cannabinoid withdrawal dog model.
Notwithstanding the influence that species and strain differences may influence
the specific withdrawal effects that are observed, the utility of the animal mod-
els is verified by the fact that SR 141716A reliably precipitates withdrawal in
cannabinoid-dependent animals.

The effects of SR 141716A precipitated withdrawal have been evaluated fol-
lowing repeated administration of several other cannabinoid agonists, in addi-
tion to �9-THC, including WIN 55,212-2, CP 55,940, HU-210, anandamide,
and a stable anandamide analog 2-methyl-flouro-anandamide (2-Me-F-AN).
While it is clear that SR 141716A precipitated withdrawal responses following
administration of most cannabinoid analogs, the anandamide results are less
definitive. SR 141716A failed to precipitate withdrawal in rats that were infused
constantly with anandamide (25–100 mg/kg/day) for 4 days (Aceto et al., 1998).
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Although it is not surprising that anandamide lacked dependence liability given
its short half-life (Willoughby et al., 1997), the fact that SR 141716A also failed
to precipitated withdrawal in rats that were infused with the stable anandamide
analog, 2-Me-F-AN (5–20 mg/kg), for 4 days suggests that metabolism may not
be the only factor. On the other hand, a regimen of 15 days of daily intraperitoneal
(IP) injections of anandamide (20 mg/kg) was reported to elicit both abstinence
and SR 141716A precipitated withdrawal (Costa et al., 2000). In future repli-
cations of this work it will be important to assess whether re-administration of
anandamide will reverse the abstinence signs. The use of mice lacking fatty
acid amide hydrolase (FAAH), the primary enzyme responsible for ananda-
mide metabolism (Cravatt et al., 2001), will be of value to investigate further
the role that anandamide plays in cannabinoid dependence. One implication 
of developing a cannabinoid agonist that lacks abuse liability would be for
medicinal uses.

Taken together these studies indicate that a variety of species can become
physically dependent to cannabinoids, though the actual withdrawal responses
that are manifested are species specific. Within each respective species tested to
date, SR 141716A precipitates a multitude of behavioral responses that can be
quantitatively assessed by using global abstinence scores in which different signs
are scored and given a weight depending on the frequency or magnitude of the
response. These scores distinguish severity of withdrawal in dogs (Lichtman 
et al., 1998), rats (Rodriguez de Fonseca et al., 1997), and mice (Hutcheson 
et al., 1998). Similarly, a global abstinence score has also been used to quantify
degree of withdrawal in cannabis-dependent humans undergoing abstinence
withdrawal (Budney et al., 2001).

Intrinsic Effects of SR 141716A

SR 141716A was initially believed to act as a pure CB1 receptor antagonist in
that it merely displaced cannabinoid agonists from the receptors and did not
directly affect cell signaling. However, the results of in vitro studies suggest
that SR 141716A is not inert at the receptor but can produce biochemical
responses opposite that of the agonists, an action that has been termed inverse
agonism. Whereas cannabinoid agonists have been reliably found to stimulate
Gi/o-protein activity as assessed in the [35S]GTPgammaS binding assay (Burkey
et al., 1997; Sim et al., 1996), SR 141716A can decrease G-protein activity 
in a variety of cell types (Landsman et al., 1997; Pan et al., 1998). However,
the relevancy of this inverse agonist effect in the whole animal has not yet been
established. Moreover, SR 141716A was greater than 7000-fold more potent as
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a CB1 receptor antagonist than as an inverse agonist (Sim-Selley et al., 2001),
suggesting that it is substantially more selective as a receptor antagonist than
as an inverse agonist.

Nonetheless, SR 141716A given alone has been found to elicit behavioral
effects that resemble a mild form of withdrawal (Aceto et al., 1995, 1996;
Rodriguez de Fonseca et al., 1997). These effects include scratching of the face
and body (Aceto et al., 1996; Rubino et al., 1998), head shakes (Cook et al.,
1998; Lichtman et al., 2001a), and forepaw fluttering (Rubino et al., 1998). It
should be noted that the magnitude of SR 141716A-induced head shakes and
paw tremors is generally significantly less than that found in cannabinoid-
dependent animals (Aceto et al., 1996, 1998; Cook et al., 1998). The fact that 
SR 141716A possesses intrinsic activity on its own underscores the importance
of including appropriate control groups to ensure that the behavioral effects are
indeed a withdrawal response.

Cannabinoid Self-Administration

The high prevalence of cannabis use in young adults and adolescents indicates
that this drug is a positive reinforcer. According to a recent Monitoring the
Future Survey of Adolescents in the USA on behaviors and attitudes regarding
drug use, 49% of all high school graduates in the class of 2001 have used mar-
ijuana and more than 10% of this age group use it on a regular basis (Johnston
et al., 2002). It is not surprising that the nucleus accumbens, a cortical region
strongly associated with the rewarding effects of drugs, contains a high concen-
tration of cannabinoid receptors (Herkenham et al., 1991). Moreover, adminis-
tration of �9-THC was found to increase dopamine efflux in this brain area of rats
(Chen et al., 1990), an effect that is similar to other drugs that are reported to
have positive hedonic effects in humans.

Studies of drug self-administration in animals have proved valuable in elu-
cidating the mechanisms of action underlying drug-reinforced behavior as well
as predicting the abuse liability of new drugs. In contrast to the majority of
drugs abused by humans, early studies failed to establish cannabinoid self-
administration in animals. In these self-administration tasks, an operant proce-
dure is typically employed in which a subject is required to press a lever, under
different schedules of reinforcement, for an infusion of drug. Whereas the psycho-
motor stimulants, opioids, barbiturates, phencyclidine, and other drugs are readily
self-administered, in early studies �9-THC was an ineffective reinforcer in both
monkeys and rats (Carney et al., 1977; Harris et al., 1974; Mansbach et al.,
1994; van Ree et al., 1978).
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However, a recent study found that squirrel monkeys pressed a lever for infu-
sions of low doses of �9-THC (Tanda et al., 2000). Importantly, operant
responding extinguished following substitution with vehicle and lever pressing
was reinstated when the monkeys were again given access to drug. Pretreatment
with SR 141716A led to decreases in �9-THC self-administration, but had no
effect on cocaine self-administration, suggesting that the effect was mediated
via a CB1 receptor mechanism of action. It was suggested that the dose of drug
given per infusion and/or other procedural differences such as the choice of
vehicle accounts for the apparent discrepancy of �9-THC’s reinforcing effects
between this and previous studies. In particular, the doses of �9-THC that were
reinforcing were far lower than those used in the other experiments. In contrast
to previous studies in which the doses ranged from 7.5 to 300 �g of �9-THC per
infusion (Mansbach et al., 1994; van Ree et al., 1978), Tanda et al. (2000) found
that 2.0 and 4.0 �g, but not higher doses, of �9-THC per infusion were self-
administered. Cannabinoids have been documented to elicit various aversive
effects, particularly at higher doses. Consequently, these apparent negative hedo-
nic properties may have masked the appetitive properties and thus account for
their failure to serve as positive reinforcers at higher doses.

In addition to the classic operant approaches in which animals press a lever
under various schedules of reinforcement for drug, another operant method to
investigate drug self-administration is the “nose-poke” procedure. In this para-
digm, a mouse or a rat is placed in a restraining cage in which the tail extends
outside of the cage and an injecting needled is inserted into a lateral tail vein.
In the front of the cage is a hole with an infrared detector so that when the ani-
mal pokes its nose an infusion of vehicle or drug is delivered intravenously.
Both rats and mice were found to self-administer the synthetic cannabinoid
analog WIN 55,212-2 (Fattore et al., 2001; Martellotta et al., 1998). Nose-
poke behavior extinguished when either vehicle was substituted for drug or
animals were pretreated with SR 141716A. The demonstration that at least
three non-human species will self-administer cannabinoids indicates the utility
of animal models for drug dependence and drug seeking behavior.

Neurochemical Mechanisms Underlying Cannabis Dependence

CB1 Cannabinoid Receptor Mechanisms of Action

The use of genetically altered mice is becoming an increasingly important tool
in investigating the molecular mechanisms underlying drug dependence.
Molecular biological techniques have been used to develop lines of mice in
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which the CB1 receptor has been deleted or knocked out (Ledent et al., 1999;
Zimmer et al., 1999). In these studies, CB1 heterozygous (CB1

�/�) breeding 
pairs are used to derive the CB1 knockout (CB1

�/�) mice and CB1 wild type
(CB1

�/�) control mice, as well as CB1
�/� mice. Whereas cannabinoid agonists

elicit the full spectrum of pharmacological effects in the CB1
�/� mice, the CB1

�/�

mice are generally impervious to these drugs. In contrast, non-cannabinoid agents
such as opioids continue to elicit acute pharmacological effects in CB1

�/� mice
(Valverde et al., 2000a).

The use of CB1
�/� mice has provided important confirmatory information

demonstrating that cannabinoid agonists elicit dependence through a CB1 recep-
tor mechanism of action. A dosing regimen of �9-THC sufficient to produce
cannabinoid dependence in CB1

�/� mice was without affect in the CB1
�/� mice

(Ledent et al., 1999; Lichtman et al., 2001b). SR 141716A precipitated rearing,
sniffing, wet dog shakes, paw tremors, piloerection, penile licking, mastication,
hunched posture, and body tremors in the CB1

�/� mice, but not in the CB1
�/�

mice, on a CD1 background strain (Ledent et al., 1999). A similar pattern of find-
ings was found in CB1

�/� mice on a C57BL/6 background. In this group, SR
141716A precipitated head shakes and paw tremors following repeated �9-THC
administration in CB1

�/� mice, but not in CB1
�/� mice (Lichtman et al., 2001b).

Finally, CB1
�/�, but not CB1

�/�, mice self-administered the potent cannabinoid
analog WIN 55,212-2 (Ledent et al., 1999). The findings that CB1

�/� mice on
two different background strains failed to exhibit SR 141716A precipitated with-
drawal and that CB1

�/� mice would not self-administer cannabinoids indicates
that the CB1 receptor is necessary for cannabinoid dependence.

Neuroadaptive Changes Underlying Cannabinoid Dependence

Repeated stimulation of CB1 receptors by cannabinoid agonists is necessary for
the development of cannabinoid dependence; however, the underlying cellular
mechanisms of action as well as brain regions that mediate this phenomenon
remain elusive. Most of this research has been in vitro and has focused on char-
acterizing changes of CB1 receptor binding, CB1 receptor mRNA, cannabinoid-
stimulated G-protein activity, and cAMP activity in brains following repeated
administration of cannabinoids or vehicle.

Repeated administration of a cannabinoid agonist generally results in
decreases in CB1 receptor density in a variety of brain regions as measured by
radioligand binding (Breivogel et al., 1999; Romero et al., 1998). At the level
of the G-protein, a daily injection of �9-THC for 21 days produced significant
decreases of CB1 receptor-stimulated G-protein activity in various brain
regions, including hippocampus, cerebellum, caudate-putamen, globus pallidus,
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substantia nigra, septum and various regions of cortex. In addition to being
region-dependent, this desensitization was time dependent and appeared to be
specific for CB1 receptors and not other G-protein coupled receptors (Breivogel
et al., 1999). However, it is unclear whether these biochemical correlates play
a causal role in tolerance and dependence or are merely associated with pro-
longed cannabinoid treatment.

Recent studies have linked alterations in the cAMP second messenger cascade
with cannabinoid withdrawal. SR 141716A administered to �9-THC-dependent
mice resulted in significant increases of both basal and forskolin-stimulated
adenylyl cyclase activity in the cerebellum, but not in other brain regions includ-
ing the cortex, hippocampus, striatum, and periaqueductal gray (Hutcheson 
et al., 1998). Similarly, significantly higher levels of calcium-calmodulin stimu-
lated adenylyl cyclase were found in the cerebella of �9-THC-dependent rats
undergoing withdrawal than in non-dependent rats treated with SR 141716A. In
another well-controlled study (Rubino et al., 2000b), G-protein, adenylyl cyclase,
and protein kinase A (PKA) (another important second messenger involved in
cell signaling) activity were assessed in cerebral cortex, striatum, hippocampus,
and cerebellum of rats undergoing precipitated withdrawal. Significant increases
of adenylyl cyclase and PKA activity, but not receptor density or G-protein activ-
ity, in the cerebella of these animals were found, further implicating the involve-
ment of this brain region in dependence. Functional evidence also suggests that
the adenylyl cyclase second messenger cascade in the cerebellum may be
involved in cannabinoid withdrawal. An intracerebellar infusion of the cAMP
blocker Rp-8Br-cAMPs reduced several behavioral signs of withdrawal includ-
ing tremors, ataxia, mastication, front paw tremors, ptosis, piloerection, and wet
dog shakes in �9-THC-dependent mice following SR 141716A challenge
(Tzavara et al., 2000). Interestingly, Sp-8Br-cAMPs, a cAMP analog, actually
induced each of these behavioral effects in vehicle-treated mice. Taken together
with the biochemical data, these intriguing findings suggest that up-regulation of
cAMP signal transduction in the cerebellum may represent a biochemical event
underlying precipitated withdrawal.

Interrelationships with Other Neurochemical Systems

Dopamine is well known to play an important role in drug reward and conse-
quently there has also been interest in assessing its role in cannabinoid with-
drawal. Rats undergoing either abrupt withdrawal or SR 141716A precipitated
withdrawal following 6 days of repeated �9-THC administration exhibited
decreases in dopaminergic functioning of the mesolimbic system (Diana et al.,
1998) compared to the increased dopaminergic functioning of control animals
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that had been treated acutely with �9-THC (Gessa et al., 1998). Although both
D1 and D2 antagonists failed to alter SR 141716A precipitated withdrawal in
�9-THC-dependent rats (Sanudo-Pena et al., 1999), it is unknown whether
dopaminergic agonists would ameliorate cannabinoid withdrawal responses.

There is also evidence suggesting that corticotropin-releasing factor (CRF) and
other hormones associated with stress may play a role in cannabinoid dependence.
Plasma corticosterone levels were significantly higher in cannabinoid-dependent
rats challenged with SR 141716A than in either SR 141716A-treated non-
dependent rats or dependent rats not going through precipitated withdrawal
(Rodriguez de Fonseca et al., 1997). Moreover, SR 141716A challenge to
cannabinoid-dependent rats led to significant concomitant increases in CRF
and Fos-immunopositive cell activity in the central nucleus of the amygdala.
Similar alterations in amygdaloid CRF function have also been found following
ethanol, cocaine, and opioid withdrawal. The increase of Fos-immunopositive
activity in SR 141716A-treated cannabinoid-dependent animals was not limited
to the central nucleus of the amygdala. Other regions included the accumbens
shell, piriform cortex, hippocampus, caudate-putamen, ventral pallidum, ventral
tegmental area, locus coeruleus solitary tract, and area postrema. Once again,
it remains to be established whether these biochemical changes represent an
underlying mechanism of action for cannabinoid tolerance and dependence or are
merely correlated with these phenomena.

It has been well established that clonidine, as well as other alpha2-agonists,
abrogates many of the withdrawal effects in morphine-dependent animals
(Fielding et al., 1978) and can even alleviate some withdrawal symptoms in
moderately dependent human opioid addicts (Gold et al., 1978). Similarly,
clonidine also ameliorated SR 141716A-precipitated paw tremors in �9-THC-
dependent mice independently of motor depressive or motor impairment effects
(Lichtman et al., 2001a). Although clonidine may hold some promise for treat-
ing withdrawal, its hypotensive side effects (Gossop, 1988) must be considered
before any potential development for its use in alleviating drug withdrawal.

Reciprocal Roles of the Cannabinoid and Opioid Systems in Dependence

Cannabinoid Systems Modulate Opioid Dependence

Substantial evidence is mounting that the antinociceptive effects, drug rein-
forcing actions, and dependence liability of morphine and �9-THC may share
common neuroanatomical sites. Consistent with this notion is that the CB1 recep-
tor and �-opioid receptor mRNA are co-localized in brain limbic areas associated
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with dependence (Navarro et al., 1998). It has long been known that �9-THC pro-
duces a moderate amelioration of naloxone-precipitated withdrawal in morphine-
dependent mice (Bhargava, 1976, 1978) and rats (Frederickson et al., 1976; Hine
et al., 1975). Similarly, the endogenous cannabinoids anandamide (Vela et al.,
1995) and 2-AG (Yamaguchi et al., 2001) have both been reported to decrease
naloxone-induced morphine withdrawal.

Curiously, CB1
�/� mice exhibited substantial decreases in naloxone-

precipitated morphine withdrawal as well a failure to self-administer morphine
(Ledent et al., 1999). Consistent with this finding, SR 141716A blocked heroin
self-administration in rats and morphine self-administration in mice (Navarro 
et al., 2001). SR 141716A also reduced the rewarding responses of morphine in
the conditioned place preference paradigm and led to decreases in naloxone-
precipitated wet dog shakes and jumping but had no effects on other indices 
of opioid withdrawal including paw tremors, ptosis, sniffing, and body tremors
(Mas-Nieto et al., 2001). Repeated administration of SR 141716A in rats
implanted with morphine pellets reduced some, but not all, naloxone-precipitated
withdrawal effects (Rubino et al., 2000a). SR 141716A reduced teeth chattering,
digging, and penile licking, as well as a slight decrease in the incidence of diar-
rhea in morphine-dependent rats undergoing precipitated withdrawal. Conversely,
jumping and ptosis were not reduced, and salivation was actually increased by 
SR 141716A (Rubino et al., 2000a). Although it is presently unclear why delet-
ing or blocking CB1 signaling would have the same effect in reducing opioid
withdrawal as administering cannabinoid agonists, these apparently paradoxical
effects may be related to the different roles that the endocannabinoid system
plays on the acquisition, maintenance, and expression of opioid dependence.

Opioid Systems Modulate Cannabinoid Dependence

Evidence is also beginning to emerge suggesting that opioid receptors may play
a modulatory role on cannabinoid dependence. The finding that SR 141716A-
precipitated �9-THC withdrawal symptoms were significantly diminished in
pre-proenkephalin-deficient mice compared to the wild type mice indicates the
potential importance of endogenous opioids (Valverde et al., 2000b). Similarly,
mice lacking the �-opioid receptor exhibited a significant attenuation of SR
141716A-precipitated withdrawal paw tremors and head shakes compared to
the wild type controls (Lichtman et al., 2001b). However, both of these with-
drawal indices were completely blocked in a dose-dependent fashion by an acute
injection of morphine in wild type mice (Lichtman et al., 2001b). The observa-
tions that cannabinoid withdrawal is ameliorated by the acute administration of

Pharmacology and Physiology of Cannabis Dependence 49



opioid agonists as well as by deletion of either �-opioid receptors or endogenous
opioids parallels the results of alterations of the endocannabinoid system on opi-
oid dependence. Consequently, further research is needed to investigate the role
that endogenous opioids play on the acquisition, maintenance, and expression of
cannabinoid dependence. Moreover, additional research is needed to determine
whether endogenous opioids modulate cannabinoid self-administration. However,
the present data suggest that the association between cannabinoids and opioids
on dependence is bi-directional.

Implications of Animal Studies for Understanding Human Dependence

Although some doubts may persist in the medical community, the results of
retrospective, inpatient, and outpatient studies strongly support the assertion
that a cannabis withdrawal syndrome is clinically significant. These symptoms
include significant increases in craving for marijuana, decreased appetite, sleep
difficulty, anger, depressed mood, headaches, irritability, nervousness, restless-
ness, and strange dreams. The availability of laboratory animal models of depend-
ence and self-administration has been of great value in both characterizing and
beginning to understand the underlying mechanisms of cannabis dependence.
Administration of the CB1 receptor antagonist SR 141716A to animals repeat-
edly given �9-THC or other cannabinoids has been shown to precipitate with-
drawal effects in a variety of laboratory animals. Although these withdrawal
syndromes appear to be species specific, they will be of value in developing
pharmacotherapies for the treatment of cannabis dependence. In addition, the
recent availability of both rodent and non-human primate cannabinoid self-
administration procedures can be used to investigate the drug reinforcing effects
of this class of drugs. The molecular mechanisms that underlie cannabinoid
dependence appear to involve the cAMP second messenger system. Moreover,
growing evidence indicates the existence of a reciprocal relationship between
the endocannabinoid and opioid systems in dependence. A multidisciplinary
approach using in vitro, laboratory animal, and human studies will undoubtedly
further our basic understanding of the endocannabinoid system as it relates to
drug dependence as well as develop treatments.
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The Epidemiology of Cannabis Dependence
JA M E S C. A N T H O N Y

Introduction

This chapter describes selected features of cannabis epidemiology, with a
focus upon recent evidence from field studies of cannabis dependence. An epi-
demiologist’s interest in cannabis can be motivated by an appreciation that
cannabis smoking represents the most common illegal drug use behavior in the
world, with a roughly estimated 140–150 million cannabis users, as compared
to rough estimates of 14–15 million for cocaine and 13–14 million for opium,
heroin, and other opioid drugs (United Nations, 2002). Based upon recent esti-
mates, projections, and averages for the USA, an estimated 7000–8000 indi-
viduals start using cannabis every day and there are 95 million US community
residents who have tried cannabis on at least one occasion (Substance Abuse and
Mental Health Services Administration, Office of Applied Studies (SAMHSA),
2002c, d). As will be documented later in this chapter, our rough averaged esti-
mate is that some 50–80 recent-onset cannabis users develop a cannabis depend-
ence syndrome each day during the year; some substantial fraction of these
cases appear to require clinical intervention services.

It is generally possible to dissect epidemiological research in relation to five gen-
eral rubrics or sub-headings. The first rubric concerns quantification of disease bur-
den, including the burdens associated with mental and behavioral disturbances that
do not qualify as formal diseases, as well as the population-averaged “incidence”
and individual-level risk of becoming a cannabis user, and the separately estimated
population-averaged “prevalence” and individual-level likelihood of being an
active or former cannabis user (e.g., see Anthony & Van Etten, 1998, Wu, et al.,
2003, for detailed discussions of the distinctions between incidence and preva-
lence). The second rubric concerns localization of domains of population experi-
ence where these behaviors, diseases and disturbances are more or less likely to
occur and to persist. The third rubric addresses causes, and represents epidemiol-
ogy’s participation in tests of etiological hypotheses and theories. The distinction
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between the second and the third rubric is congruent with the distinction between
descriptive or predictive models versus causal or explanatory models in various
domains of science. The fourth rubric is concerned with pathogenesis and natu-
ral history, including co-occurring conditions, as well as disabilities and other
adverse consequences that may befall cases when there has been no effective
intervention to remediate disturbances of health. The distinction between the
third and fourth rubric is congruent with a distinction between etiology versus
studies of pathogenesis and natural history, with the former more oriented toward
identification of root causes, and the latter more oriented toward processes lead-
ing to a disease and its complications. In general, epidemiological studies under
the fourth rubric require longitudinal designs, with repeated measurements 
or observations of a designated sample, or with careful attention to temporal
sequencing of events and processes in cross-section. In contrast, many etiolog-
ical studies under the third rubric are single-measurement and retrospective case-
control studies, designs based upon cross-sectional surveys, ambidirectional
surveys, or prospective cohort studies with no attempt to link from one endo-
genous response variable to another. The fifth and final rubric concerns epidemi-
ology’s contributions to studies of prevention, intervention, and control – studies
that generally are large sample population-based randomized trials to test the
efficacy or effectiveness of preventive or curative interventions, or population-
based studies of a non-experimental character, where the goal is evaluation of a
policy change or programmatic difference (Anthony & Van Etten, 1998).

The present chapter covers epidemiology’s contributions to nosologic studies
of cannabis dependence as well as the first two rubrics of epidemiological
research. Working under the first rubric of epidemiology, epidemiologists have
tried to answer questions about how many individuals in the population are
becoming affected by cannabis dependence each year, with implications for
development of clinical intervention services, and have studied the probability of
becoming cannabis-dependent among cannabis users. Working under the second
rubric of epidemiology, we have examined cross-national and within-country
variations in the frequency and occurrence of cannabis use and dependence, as
well as variations in relation to time, features of individual and social life (e.g.,
age, sex, ethnicity), and local area conditions (e.g., urban–rural differences).

Epidemiology’s Contribution to Nosological Studies of 
Cannabis Dependence

One pertinent starting point for this chapter on the epidemiology of cannabis
dependence is the question of whether there is such a thing. Until about 35 years
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ago, the answer to this question generally was a resounding negative. Most
observers judged that the evidence was unconvincing with respect to cannabis with-
drawal, presumed to be a necessary feature of any cannabis dependence syndrome
if “opiate dependence” were to serve as a “model” disturbance for comparison.

Thereafter, in the mid-1960s, a World Health Organization expert committee
unshackled the concept of drug dependence from its original links in a concep-
tual chain with the opioid withdrawal syndrome. A more behaviorally-oriented
concept of drug dependence gained sway (e.g., see Pickens & Meisch, 1973).

As alcohol and illegal drug problems often co-occur within the same individu-
als (e.g., see Anthony, 1991; Anthony & Helzer, 1991; Russell et al., 1994), it is
understandable that the general form and contents of a fledgling “alcohol depen-
dence syndrome” were borrowed when clinicians sought to understand the experi-
ences of users who came to them for help with problems associated with illegal
drug use, often involving cannabis, less often involving cocaine. The psychiatric
community’s general consensus about a cannabis dependence syndrome was
shaped into a case definition for the third edition of the American Psychiatric
Association’s (APA) Diagnostic and Statistical Manual (DSM), published in
1980. Nevertheless, general consensus about the cocaine dependence syndrome
did not emerge until the revised third edition of the DSM, published in 1987
(APA, 1980, 1987). A concurrent international consensus process led to a general
drug dependence case definition resembling the DSM approach in some respects,
now specified within the tenth revision of the International Classification of
Diseases (ICD) and its accompanying glossary for mental and behavioral distur-
bances (World Health Organization, 1992).

In other chapters of this book, readers will find authoritative descriptions of
the DSM case definitions, insofar as the recognizable clinical features of the
cannabis dependence syndrome have been recorded and codified in careful
observations by members of APA expert panels, and the ICD-10 experts,
including the most recent revisions made by DSM-IV task panels. In general,
cannabis dependence is conceptualized as a true syndrome, a “running together”
of distinctive clinical features with greater than chance co-occurrence. The main
elements of these clinical features encompass:

(a) disturbances of the mental life, such as obsession-like ruminations and
recurrent thoughts or cravings about cannabis and cannabis involvement;

(b) disturbances of behavior, sometimes expressed in the form of compulsion-
like repetitions of cannabis-involved behavior;

(c) manifestations of neuroadaptation secondary to cannabis exposures, which
might be experienced as a subjective feeling that the same dose of cannabis



is less efficacious, or which might be observable in the form of clinical fea-
tures of a cannabis withdrawal syndrome after long-sustained daily or near-
daily cannabis consumption.

The syndrome definition does not require presence of all of these clinical fea-
tures and manifestations. Typically, three distinguishable clinical features are
required to be present if a clinical diagnosis of cannabis dependence is to be
made. There is debate about where to set this cutting point for diagnosis, and
some investigators and clinicians prefer to examine cannabis dependence as a
dimensional response to cannabis exposure. Others are skeptical about the exis-
tence of cannabis dependence (and other categorical psychiatric disorders), par-
ticularly when the patients have not reached adulthood (e.g., see Coffey et al.,
2002; Compton et al., 1990; Farrell 1999; Zoccolillo et al., 1999); some
observers are extremely enthusiastic about this clinical concept (e.g., see Dennis
et al., 2002). Chen et al. (1997) responded to the contentious nature of case def-
inition and case ascertainment, and described their work as pertaining to “proxy
dependence” on cannabis, due to uncertainty about the diagnostic validity of
what they were studying.

Whereas some investigators have studied the syndrome character of cannabis
dependence using samples of help-seeking drug users (e.g., Nelson et al., 1999),
epidemiology functions as a lens that allows clinicians and clinical scientists to
look beyond the thresholds of their clinical practices, out into the community
experience of individuals whose ailments never have come to the attention of a
doctor, helping professional, or counselor (Anthony & Van Etten, 1998).
Consistent with the seven “uses of epidemiology” outlined by Morris almost 50
years ago (Morris, 1957), one of the aims of epidemiological studies of cannabis
users in the community has been to seek evidence on whether cannabis depen-
dence has cogency as a biomedical construct, even when cannabis users never have
come into contact with clinicians or other authorities. By working to secure rep-
resentative probability samples of cannabis users in the community, epidemiolo-
gists can reach out to users who never have sought help for cannabis problems and
who may be almost completely isolated from clinical or academic environments
where there are opportunities to learn the DSM and ICD concepts of cannabis
dependence. In our epidemiological community samples, no more than a small
minority of the cannabis users have talked to a doctor or other counselor about
cannabis problems (estimated as fewer than one in six active drug dependence
cases, and fewer than one in 14 drug dependence cases in remission), and very few
illegal drug users (�10%) have been arrested and booked for cannabis-related
offenses (e.g., see Anthony & Helzer, 1991; SAMHSA, 2002c, d). In more recent
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national survey estimates, the fraction of recent cannabis users receiving treat-
ment for drug problems has been estimated at values under 5%; among daily or
almost daily users, the estimate was under 10% (SAMHSA, 2002b). Hence, our
best evidence is that the vast majority of cannabis users are not in treatment and
never have received clinical interventions; for more than 90% of recent users
there has been no recent contact with criminal justice systems, as indicated by
arrests and bookings for drug-associated offenses.

In the epidemiological context, without medicalizing the assessment, we can
use highly standardized assessments, sometimes computerized self-interviews,
to ask whether the reported experiences with cannabis have the character of a
syndrome, even in the absence of clinical contact (i.e., do these experiences run
together with greater than chance co-occurrence?). In order to augment the
rigor of the scientific challenge, we recently have started to focus our work on
cannabis users in the earliest stages of their cannabis experiences (i.e., recent-
onset cannabis users who started to use cannabis within the 24 months prior to
the time of the epidemiological assessments).

A recent study by Chen & Anthony (2003) illustrates our epidemiological
approach. The sample of almost 1000 recent-onset cannabis users originated with
national probability surveys of household residents living within the USA, ages
ranging from early adolescence upward. As participants in recent US National
Household Surveys on Drug Abuse (NHSDA, now called “National Surveys on
Drug Use and Health,” NSDUH), each individual self-designated cannabis user
in the sample was asked standardized survey questions about age of onset of
cannabis use and occurrence of cannabis-related experiences in the year prior to
assessment. There were seven items on cannabis-related experiences, all framed
in relation to clinical features discussed in the DSM and ICD manuals, of the
type listed in Table 2.2.

The design of these standardized survey items followed the cannabis depen-
dence theory grounded in clinical experience, as described above. There were
questions about the subjectively felt experience of what might be neuroadapta-
tional changes subsequent to repeated occasions of cannabis use (needing larger
amounts to obtain effects previously felt with smaller amounts). There were
questions about disturbances of the mental life such as the feeling that it is dif-
ficult to stop or cut back on cannabis use even when the user desired to cut back,
and behavioral disturbances such as using more than had been intended during
an occasion of cannabis use, or for longer periods than had been intended. Other
questions in this study pertained to emotional disturbances and health problems
that the users themselves attributed to their cannabis use, or other features of the
cannabis dependence syndrome as defined in the DSM and ICD.



Whereas all survey-identified cannabis users have been asked questions as
part of the NHSDA and NSDUH, the work of our research group has been
focused on the experiences of recent-onset cannabis users. In this subset of the
NHSDA community probability sample of illegal drug users, none had accu-
mulated more than 24 months of cannabis use experience since onset of first
cannabis use. Within the subset, the age of onset of cannabis use was equal to
the participant’s age at the time of assessment or was within 1 year of that age.

In this context of very recent onset of cannabis use, we were able to confirm
an internal coherence of reported experiences that users connect with their
cannabis use, even though no more than a miniscule number of the users ever
had received clinical services or counseling for cannabis problems. Within the
framework of latent trait analyses, the best-fitting statistical model is one that
expresses occurrence of these problems as a function of an underlying single
dimension of cannabis involvement, which we chose to label as “level of cannabis
dependence.” That is, there is sufficient co-occurrence of these cannabis-related
experiences to say that each experience can function as an observable manifes-
tation of an underlying dimension of cannabis problems or difficulties (Chen &
Anthony, 2003). Notwithstanding limited exceptions such as those that might
arise when samples are limited to patients seeking treatment (e.g., Nelson et al.,
1999), similar conclusions about the unidimensionality of the cannabis depen-
dence constructs have been described by others studying epidemiological sam-
ples in the USA, Australia, and elsewhere (e.g., see Morgenstern et al., 1994;
Swift et al., 2001a, as well as a pertinent discussion of “diagnostic orphans” in
Degenhardt et al., 2002).

Our research group recently has re-approached the same NHSDA data with
a different statistical model – one that posits underlying classes of cannabis
users, which is more consistent with the DSM’s discrete categorical approach
to case definition, less consistent with the ICD-10 dimensional approach. In
this context, we have considered the possibility that there are three classes of
recent-onset cannabis users:

1. those users who have experienced little in the way of the above-mentioned
difficulties with cannabis use (a class of cannabis users with essentially “no
problems”);

2. those users who have started to experience difficulties but who have not pro-
gressed beyond the experience of one or two difficulties (a “prodrome” class);

3. those users who have progressed and for whom the probability of experi-
encing any given difficulty is greater than 50% and most have experienced
three or more problems (a “dependent” class).
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When we examine the data on recent-onset cannabis users with this specification,
we find that roughly 70–80% of the recent-onset cannabis users fall into the “no
problem” class (no significant cannabis-related difficulties experienced within the
first 24 months of cannabis use), about 17–27% of the recent-onset cannabis users
fall into the second “prodrome” class (at least one cannabis-related difficulty
occurring, but none with substantial frequency), and under 5% (closer to 2–3%)
fall into the third “cannabis dependence” class, within which the seven cannabis-
related difficulties have occurred at a class-specific mean probability of 60% or
greater. For example, virtually all of the recent-onset cannabis users in this third
and more difficulty-laden “dependence” class have experienced emotional or psy-
chological problems which they attribute to cannabis, and 80% report that they
have felt tolerant and needed more cannabis in order to achieve effects previously
obtained with smaller amounts. Within this third “cannabis dependence” class, the
least commonly reported cannabis-related difficulties involved health problems;
however, even so, a total of 60% of the cannabis users in our “cannabis depend-
ence” class self-identified health problems that they themselves attribute to their
use of cannabis (Anthony et al., unpublished manuscript).

Epidemiological evidence of this quality will not set to rest all concerns or
post-DSM critiques about the categorical approach to cannabis dependence.
Nonetheless, in our epidemiological evidence from a community sample of
recent-onset cannabis users, there is a much-constrained possibility for forces and
biases that affect studies of help-seeking cannabis users. Without prompting,
special pleading, coaching, or social learning processes such as can occur when
patients come into contact with clinicians and counselors, an estimated 2–3%
of the recent-onset cannabis users in the NHSDA community sample have pro-
gressed to the point that they have a high likelihood of reporting each and every
clinical feature of cannabis dependence included in the survey assessment. Given
the large numbers of individuals who start to use cannabis in any given year, a
value of 2% can translate into many individuals who might need clinical attention
for their cannabis related difficulties early in the cannabis dependence process.

How Many Are Becoming Affected, with Focus on the USA?

Recent epidemiological evidence from the USA also speaks to the question of
how many individuals might need clinical services early in the cannabis depen-
dence process (i.e., the question involves how many are becoming affected for the
first time each year). For this purpose in this chapter, we have been able to harness
data reported by Gfroerer et al. (2002), who have estimated the annual incidence
rates for initiation of cannabis use for the span from 1965 to the present.
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Annual incidence estimates derived by Gfroerer et al. (2002) are depicted in
Figure 4.1 for the pool of potential users (“at risk” individuals) who were living
in US households and were 12–17 years old in each year, and for the separate
pool of potential users who were 18–25 years old.

Estimates of this type convey the dynamic epidemiological character of
cannabis use experiences in the USA during the past 30–40 years, may help us
to understand underlying population processes that govern recent increases in
treatment admissions for cannabis problems, and by themselves clarify several
important issues that are impossible to resolve in other ways (e.g., by studying
prevalence of cannabis use among school-attending youths or arrestees).
Namely, for adolescents in this country, recent years may have corresponded
with an unprecedented high level of risk of starting to use marijuana, as large
and possibly substantially larger than levels estimated for the years of the
Vietnam conflict and the “flower power” heyday, and as high or higher than 
the peak values observed during the late 1970s. (The uncertainty expressed in
the prior statement mainly is due to concerns about the completeness of recall
and reporting of each survey respondent’s age of first cannabis use. Some
observers believe that there is more under-reporting when adults are asked
about their adolescent cannabis experiences; other observers speculate that the
greatest under-reporting occurs among those who have just started to use
cannabis and who continue to be active cannabis users. At present, there is no
definitive evidence on this methodological topic.)
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Based upon these survey estimates, the estimated risk of starting to use
cannabis in the US has been more stable for 18–25-year olds, and adolescent
risk estimates have been larger than young adult risk estimates for more than
two decades. As noted above, parenthetically, here is some concern about
methodology in the backward projection approach – namely, it is possible that
these risk estimates are downwardly biased (i.e., decay with passing time).
However, Gfroerer et al. (2002) provide data to suggest that the size of down-
ward bias might be small, and there is convergent evidence of increases in
cannabis use from surveillance of more selected population segments such as
school-attending youths and arrestees between 1990 and 1996. Monitoring The
Future estimates, year by year, indicate that about 60% of high school seniors
in the USA had tried cannabis in 1980, as compared to values of about 50–55%
across the span from 1996 through 2002 (e.g., see Golub & Johnson, 2001;
Johnston et al., 2001; SAMHSA, 2002b; Figure 10.1).

The same backward projection method can be used to convey the actual
number of new initiates by year, as shown for all persons age 12 years and
older in Figure 4.2. The actual numbers backward-projected by Gfroerer et al.
(2002) are shown as circles; our own regression-based smoothed estimates
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based on numbers provided in the Gfroerer report are plotted along a solid line,
and approximate error bars based on the smoothed estimates are plotted as
dashed lines above and below the smoothed point estimates.

With calendar year 1999 taken as an example, the smoothed point estimate
indicates roughly 2,500,000 new cannabis users in that year. Projecting from
our epidemiological evidence presented in the first section of this chapter (enti-
tled “Epidemiology’s contribution to nosological studies of cannabis depen-
dence”), and estimating that 2% of the recent-onset cannabis users have entered
the “cannabis dependence” class, we can derive an estimate that 50,000 recent-
onset cannabis users might have become newly in need of clinical intervention
services in that year (i.e., 2,500,000 	 0.02 � 50,000). These are the individ-
uals in our “cannabis dependence” class, each of whom has cannabis problems,
most with multiple problems, and each reporting each one of the problems with
a probability of 60% or greater.

To be especially conservative, we cut the 2% value in half, leading us to a
range of 20,000–30,000 individuals with apparent newly developed needs for
these services, based upon what they themselves described and attributed as
problems due to their use of cannabis. Based on this rough averaged estimate for
the USA, it may be said that some 50–80 recent-onset cannabis users develop
the cannabis dependence syndrome each day of the year; a substantial proportion
may be expected to require clinical intervention services.

The same type of projection method can be applied to more recent estimates
of the number of newly incident cannabis users, and to more recent estimates
for the population-averaged risk of becoming cannabis dependent within the
first 24 months after onset of cannabis use. For example, the US government
estimated that in calendar year 2000 there were 2,604,000 new cannabis users,
including about 2,000,000 adolescents who started using cannabis for the first
time (SAMHSA, 2002c, d). Studying the cannabis dependence experiences of
those who had started to use cannabis during the years 2000–2001, and apply-
ing the NHSDA’s DSM-IV algorithm, we have estimated that roughly 3.9%
developed the cannabis dependence syndrome during a span of 0–24 months
after onset of use (Chen et al., 2005). Note that the DSM-IV approach yields a
slightly larger risk estimate than the 2–3% estimate derived via our latent class
approach. In consequence, the projection for these more recent years of the
21st century continues to be consistent with a value of at least 50 new cases of
cannabis dependence each day in the USA.

To be sure, as noted above, there also may be an under-reporting of recent-onset
cannabis use within these most recent national samples (e.g., due to concerns
about whether there will be total confidentiality of the anonymous survey data,
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as discussed by Anthony et al., 2000). If we were to make a correction for
under-reporting, it would tend to counterbalance any over-estimation of the
occurrence of cannabis dependence in the population.

Of course, our estimates based on these “newly incident” users of cannabis do
not take into account the “prevalent” cannabis users (i.e., those whose cannabis
dependence problems developed after the first 12–24 months of cannabis use and
who are excluded during estimation of annual incidence). To clarify what may be
an accumulation of cannabis dependence cases during the passing years after
first cannabis use, we drew upon data from the nationally representative proba-
bility sample secured for the US National Comorbidity Survey (NCS), first gath-
ered in 1990–1992. In the NCS, a detailed assessment of the DSM-IIIR cannabis
dependence syndrome was included as part of the University of Michigan ver-
sion of the Composite International Diagnostic Interview (CIDI) (e.g., see
Anthony et al., 1994; Wagner & Anthony 2002a). Based on these NCS data with
the CIDI diagnosis of cannabis dependence, we found that the cumulative occur-
rence of cannabis dependence among cannabis users increased across the first 
4 years after the start of cannabis use, and then grew less rapidly. Within roughly
10 years after first use of cannabis, an estimated 10% of cannabis users had
developed the DSM-IIIR cannabis dependence syndrome; almost 2% developed
DSM-IIIR cannabis dependence within the first 2 years of cannabis use, consis-
tent with but slightly lower than the separately derived estimate for recent-onset
cannabis users we reported earlier in this chapter (Anthony et al., unpublished
manuscript; Wagner & Anthony, 2002a).

Once error bars are taken into account, the NCS estimates indicate that there
is roughly one case of cannabis dependence for every 9–11 persons who used
cannabis on at least one occasion, with a point estimate of about 10% (Anthony
et al., 1994; Wagner & Anthony, 2002a). A different estimation procedure
yields current prevalence of active cannabis dependence among currently
active cannabis users – which is a more useful statistic for planning of new
clinical intervention services, but a less useful statistic for research on the
causes of cannabis dependence (e.g., see Anthony & Van Etten, 1998). When
prevalence of active cannabis dependence among active cannabis users has
been estimated, the results have tended to be somewhat larger than the 10%
value reported above. A reason to expect a larger value is that the development
of a cannabis dependence process is one of the reasons that cannabis users con-
tinue to be active users. That is, if cannabis dependence has developed, the user
is more likely to remain an active user, and if cannabis dependence has not
developed, the user is more likely to have stopped using or to have cut back to
infrequent use (almost by definition). Hence, among currently active cannabis
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users, we should find an accumulated concentration of individuals who have
become cannabis dependent.

Estimates of the number of currently active cannabis dependence cases 
can be derived from statistics provided by the Office of Applied Statistics at
SAMHSA in the USA based on the most recent National Household Surveys
(active cannabis dependence prevalence from SAMHSA, 2001; number of
active cannabis users from Gfroerer et al., 2002). These estimates, from calen-
dar year 1999 and 2000 survey data, are for individuals age 12 years and older
who have used cannabis within 1 month of assessment, totaling roughly 14
million currently active users, or an estimated 6.3% of the US population in
this age range.

Among the 14 million current users, roughly 1.6–2.3 million users qualified as
a recently active DSM-IV cannabis dependence case according to the National
Survey field assessment methods and DSM-IV diagnostic algorithm (i.e., with
three or more active clinical features in the year prior to assessment). Converted
to a prevalence proportion, these values indicate that some 11–16% of current
cannabis users are active cannabis dependence cases. (Chen et al., 1997, have
reported similar estimates from prior NHSDA surveys from earlier in the 1990s.)

Projected back to the total US population age 12 years and older, and with
attention to precision of the survey estimate, it is possible to estimate a preva-
lence value of some 5–15 cases per 1000 persons in the total surveyed popula-
tion. Converting this prevalence estimate to a percentage, we can say that
among all population members age 12 and older, non-users as well as cannabis
users, about 0.5–1.5% of these persons now qualifies as a recently active case
of cannabis dependence, representing individuals who might be in need of clin-
ical intervention services.

Where Are We More or Less Likely to Find Cases of 
Cannabis Dependence?

In order to identify where we are most likely to find cases and where we might
look for clues about pathogenesis, etiology, and intervention, epidemiologists
generally study variation in frequency and occurrence of health and disease for
segments of populations or population experience as subdivided in relation to
characteristics of place (e.g., country to country variation), time (e.g., secular
time trends), and person (e.g., age, sex, race-ethnicity, social class). For exam-
ple, the estimates of the second section of the chapter (entitled “How Many Are
Becoming Affected, with Focus on the USA?”) suggest that roughly 1% of the
US population age 12 years and older is a currently active case of cannabis
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dependence. Among recent-onset cannabis users, this estimate is 2%, and among
currently active users (new users plus persisting users), the corresponding value
could be as large as 11–16%. We should expect such values to vary across coun-
tries or local areas, across periods of time, and across subgroups of the population
characterized by individual or social features (e.g., ethnicity), and by condi-
tions of local environment (e.g., urban–rural, local area policies toward illegal
drug use).

Variation In Relation to Geography and Geopolitical Location

As noted in the introduction to this chapter, the United Nations has estimated that
140–150 million world citizens use cannabis. There is general concern about
increased prominence of cannabis use in most regions of the world, including the
USA (e.g., Chen et al., 2004a, b; Dormitzer et al., 2004; El-Guebaly, 2002;
Fergusson & Horwood, 2000; Kokkevi et al., 2000; Krausz et al., 2002;
Perkonigg et al., 1998; Swift et al., 2001a, b; von Sydow et al., 2001; Wallace
et al., 1999). Up to this point in time, it has been necessary to rely upon stan-
dardized questionnaire surveys of school-aged youths in order to make virtually
all of our cross-national comparisons of cannabis involvement, and these com-
parisons generally are focused upon the prevalence of cannabis use, rather than
dependence upon cannabis (e.g., see Plant & Miller, 2001).

As an illustration of cross-national comparison with respect to cannabis
dependence, Furr-Holden and Anthony (2003) found evidence that active drug
dependence (mainly cannabis dependence) was occurring slightly less often in
a United Kingdom adult survey population assessed in the early 1990s, when
compared to an otherwise generally equivalent NHSDA sample from the USA
assessed at the same time. Surprisingly, despite the US-associated excess
prevalence of cannabis dependence observed in this study, UK cannabis users
were more likely than US users to have become daily or near-daily smokers.

Studying adult community residents in Australia, Swift et al. (2001b)
reported that about 1.5% of the adult Australia population were active cases of
DSM-IV cannabis dependence (95% confidence interval (CI) � 1.2–1.8%).
More than 30% of the active cannabis users in Australia qualified as active cases
of cannabis dependence. These values are not too distant from the US–UK com-
parative prevalence estimates reported in the Furr-Holden and Anthony study,
but are somewhat larger than the corresponding US values of 1% and 11–16%
reported above. Indeed, in the US survey data, in order to find a group of
cannabis users with such a high cannabis dependence prevalence estimate 
(i.e., above 30%), it is necessary to restrict the analysis of the NHSDA data to
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adolescents using cannabis on a daily or near-daily basis within the past year. In
this sub-segment of the US population, it is found that roughly 35% of cannabis
users qualify as recent active cases of cannabis dependence, and the correspond-
ing value for adult daily or near-daily users is only 18% (Chen et al., 1997).

Independently, also within Australia, Lynskey et al. (2002) studied a large epi-
demiology sample of twins born between 1964 and 1971, finding that 11% of the
sample had become dependent upon cannabis (15% for men, 8% for women).
This is a quite large value. However, this assessment of cannabis dependence was
based upon a report of at least two clinical features of cannabis dependence,
whereas most studies have specified a requirement for three or more reported
clinical features.

In a series of publications on a Christchurch (New Zealand) birth cohort 
studied to age 26 years, a research group led by David M. Fergusson and others
has plotted the cumulative occurrence of cannabis use, and later risk of cannabis
dependence, and have studied suspected consequences and antecedents of
these experiences. In one of the earlier publications, Fergusson et al. (1993)
found that by age 14–15 years, about 10% of the birth cohort of almost 949
Christchurch-born children had already started to use cannabis, and 75% of the
users reported positive reactions to cannabis use while only 30–31% reported
adverse reactions.

In the Christchurch cohort, by age 21, the cumulative occurrence of
cannabis use was almost 70%. Nearly 10% had developed cannabis depend-
ence (Fergusson & Horwood, 2000). In a separate cohort maintained by the
Dunedin Multidisciplinary Health and Development Study, the cumulative
occurrence of cannabis use to age 26 was about 75%, and just under 10% had
developed cannabis dependence (Poulton et al., 1997). By implication, one in
seven or 7.5 cannabis users in these NZ samples had developed cannabis
dependence by the time of follow-up in young adulthood.

Coffey et al. (2002) have produced interesting comparative estimates on the
basis of repeated longitudinal survey assessments of a large Australian repre-
sentative population sample (though not a birth cohort sample). Surveyed at
mean age 20.7 years, an estimated 59% of this Australian sample had started
cannabis use (cf. 70% of the Christchurch NZ sample) and an estimated 7%
met criteria for cannabis dependence (cf. 10% of the Christchurch NZ sample).
By implication, one in six cannabis users had developed cannabis dependence
by the time of this follow-up in Australia.

A prospective study of adolescents and young adults in Germany offers use-
ful but not completely comparable data with respect to the American and 
New Zealand research on cannabis. As reported by Perkonigg et al. (1999) and by 
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von Sydow et al. (2001), about one-third of the surveyed adolescents and young
adults (age 14–24 years) initiated cannabis use within 2 years of baseline assess-
ment (mean follow-up, 19.7 months), and a cumulative total of about one-half had
started to use cannabis within 3–4 years after baseline. By the 3–4 year follow-up
assessment, slightly more than 2% (2.2%) had developed cannabis dependence.
By implication, about one in 20–25 of the cannabis users had developed cannabis
dependence by the time of the young adult follow-up in Germany, based on
values reported by von Sydow et al. (2001).

Published data from the just-cited US, New Zealand, Australia, and Germany
studies permit some crude epidemiological comparisons of substantive note.
Among community respondents studied in the USA during the NCS national
probability sample survey, an estimated one in 6–7 adolescent and young adult
cannabis users (age 15–24 years) had become dependent by the time of assess-
ment (16%, as reported by Anthony et al., 1994). Corresponding values by young
adulthood for the New Zealand, Australia, and German studies can be projected,
respectively, as one cannabis dependence case per seven or 7.5 cannabis users
(NZ, 14%, 13.3%), one cannabis dependence case per six cannabis users
(Australia, 16.7%), and one cannabis dependence case per 20–25 users (Germany,
4–5%). It may be pertinent to note that one US-based study of female twins has
reported one cannabis dependence case per 20–25 cannabis users in the sample,
but it is possible that this study had under-ascertainment of cannabis dependence
due to the method of diagnostic assessment (Kendler & Prescott, 1998).
Otherwise, there seems to be some replicability of the “1 in 6–7” value observed
for 15–24-year olds in the NCS research, at least for cannabis users in Australia
and New Zealand. The reason for a smaller transition probability from cannabis
use to cannabis dependence in Germany is unknown.

Interpretation of these crude cross-national epidemiological contrasts is com-
promised by differences between the samples (e.g., birth cohort follow-up in NZ
versus cross-sectional sampling in the USA, as well as age structure differences).
In order to facilitate a more direct and refined comparison between these studies,
it will be necessary to conduct new analyses of the original data, with derivation
of statistical approximations based upon survival analysis methods, with an
opportunity for covariate adjustments, and with greater attention to the value of
direct cross-national comparisons, age by age (e.g., see Wagner & Anthony,
2002a). Through these survival analysis methods, it will be possible to estimate
the cumulative occurrence of cannabis use by any given age (e.g., by age 18 and
21 years), and also to estimate the cumulative occurrence of cannabis depen-
dence by that same age. It is not yet possible to derive these more directly com-
parative estimates using published data from these several independent studies.
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Some other limited cross-national comparisons of cannabis dependence
prevalence now are possible, with publication of Epidemiologic Catchment
Area (ECA)- and NCS-like surveys in multiple countries. For example, Russell
et al. (1994) found an estimated 5.9% of Edmonton (Canada) residents to qual-
ify as cases of DSM-III cannabis use disorders, a value slightly larger than cor-
responding estimate of 4.4% from the ECA surveys in the USA (e.g., see
Anthony & Helzer, 1991). A new set of cross-national prevalence comparisons
of this type will become possible with completion of a new multi-national pro-
gram of representative probability sample studies, entitled the “World Mental
Health Surveys,” which includes modules and standardized assessments of
cannabis use and dependence. These epidemiological surveys, now being com-
pleted in more than 32 countries of the world, are following a common proto-
col. This approach will reduce methodological sources of variation that
otherwise complicate cross-national comparisons of the type described in the
first part of this section (e.g., see Vega et al., 2002).

Variation In Relation to Time

It might be useful to compare and contrast secular trends in the occurrence of
cannabis dependence while we are comparing and contrasting cross-national
findings as observed in studies conducted during the late 20th century. However,
we actually have no readily interpretable time trends in the rates of cannabis
dependence, with a recent comparative exception that involved two points in
time. This comparison was presented by Compton et al. (2004), who argued 
that prevalence of active cannabis use in the USA was the same in 2001–2002
as in 1991–1992, but prevalence of cannabis use disorders increased from 1.2%
to 1.5%, a small but apparently statistically robust increase. Available time trends
with respect to incidence of cannabis use (such as the trends depicted above)
generally must suffice unless we wish to turn to historical data or to official
administrative statistics subject to special biases.

With respect to historical data within the USA, we can find survey-based
evidence of temporal trends in a 30-year old report from a presidentially spon-
sored Commission on Marihuana and Drug Abuse in the USA (e.g., United
States, National Commission on Marihuana and Drug Abuse, 1972). On the
basis of a national survey undertaken by the President’s Commission in the
early 1970s, the following estimates were obtained:

On the basis of the Commission-sponsored National Survey, we [the Commission
members] have concluded that contemporary marihuana use is pervasive, involving all
segments of the U.S. population. The Survey estimated that about 24 million Americans
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over the age of 11 years (15% of the adults 18 and over, and 14% of the 12–17 year olds)
have used marihuana at least once, referred to in this Report as ever-users.

…

Twenty-nine percent of the adult [ever-users] and 43% of the youth [ever-users]
reported that they are still using marihuana. When asked why they had terminated use,
the overwhelming majority of adults (61%) specified, among other reasons, that they
had simply lost interest in the drug.

… 2% of the adults and 4% of the youth who have ever used marihuana are heavy users:
they use the drug several times daily. A very small fraction of these heavy users may be
very heavy users, who are intoxicated most of their waking hours and probably use very
potent preparations of the drug.

…

… the United States is at the present time in a fortunate position. All of the studies avail-
able to the Commission have indicated that only a minute number of Americans can be
designated as very heavy marihuana users. These studies uniformly indicate that chronic,
constant intoxication with very potent cannabis preparations is exceedingly rare in this
country (United States, National Commission on Marihuana and Drug Abuse, 1972,
Chapter II).

To make a comparison of cannabis consumption across the years from the
Commission’s survey in the early 1970s to a more recent date, we can turn to data
based upon recent survey procedures roughly comparable to those used by 
the Presidential Commission – namely, data from the CY1999 and CY2000
NHSDA. These surveys found that by the end of CY2000 an estimated 76–77
million individuals in the survey population had tried cannabis at least once, rep-
resenting 34–35% of the population over the age of 11 years, 18–19% of 12–17-
year olds, 45–47% of 18–25-year olds, and 34–35% of persons age 26 years and
older – substantially larger values than those observed by the commission. A
total of 24–25% of the “ever-users” in the total population were still using
cannabis, as defined by use in the year prior to assessment. Corresponding 
values for persons in the 12–17, 18–25, and 26� age ranges were estimated,
respectively, as 73%, 52%, and 14–15% – also substantially larger than the com-
mission’s estimates.

With respect to the “heavy use” category designated by the National Commis-
sion, it is possible to identify a roughly comparable but somewhat more broadly
encompassing “heavy use” segment of the cannabis user group within the
CY2000 NHSDA survey population – namely, individuals who used cannabis
on 20 or more days during the month prior to assessment. In CY2000, an 
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estimated 1.6% of the “ever-users” qualified for this broader category of heavy
use; corresponding values for those aged 12–17 years, 18–25 years, and 26�

years were, respectively, 3%, 4%, and 1% – values not too distant from the
Commission-observed values from the early 1970s, despite the slightly broader
CY2000 specification for “heavy use” (SAMHSA, 2001).

These “heavy use” categories reflect a degree of cannabis involvement that
is daily or weekly, neither of which are required for DSM-III, DSM-IIIR, or
DSM-IV diagnostic criteria for cannabis dependence. Accordingly, ECA sur-
vey estimates, obtained during the interval between 1980 and 1984, indicated
that some 4–5% of adults had developed into cases of DSM-III cannabis use
disorders; about 2.5% had developed cannabis dependence (DSM-III criteria;
DIS assessment), and an estimated two-thirds of the cannabis dependence
cases remained recent users of cannabis (Anthony & Helzer, 1991). The NCS
estimate, obtained between 1990 and 1992, indicated that 4–5% of 15–54-year
olds had become cannabis dependent (DSM-IIIR criteria; CIDI assessment),
also with about 60% remaining recent cannabis users (Anthony et al., 1994;
Warner et al., 1995). Drawing upon data from the National Longitudinal
Alcohol Epidemiology Study conducted in the USA during the early 1990s,
Grant (1996) reports values for overall drug dependence that are substantially
lower than these cannabis dependence estimates from the ECA and NCS sur-
veys. The same research team has produced a more recent survey with some-
what larger estimates for prevalence of active cannabis use disorders (e.g., see
Compton et al., 2004).

As backdrop to the Commission recommendation in favor of “partial prohi-
bition” policy with respect to simple possession and use of cannabis, the
President’s Commission members noted with concern an upsurge in the num-
ber of federal cannabis arrests, from 523 arrests in 1965 to 3323 arrests in 1971
(US, 1972). The number of federal prison inmates due to prosecution and sen-
tencing under federal cannabis laws continued to grow and crossed the 100,000
mark some years after release of the commission report in 1974. During the
three decades since 1970, the annual number of marijuana arrests in the USA
has grown to just under 500,000. During the same span, cannabis has become
much more prominent among admissions to drug treatment programs. National
level drug treatment statistics for the USA in 1999 show 220,000 cases admit-
ted to publicly funded treatment, with cannabis listed as the case’s primary
drug of abuse, 57% counted as originating in a criminal justice referral (e.g.,
from a drug court). The value observed in 1999 was almost double the value
from 1993. Expressed epidemiologically as a treatment admission rate, in 1993
the rate of admission to treatment for a primary cannabis problem was 55 cases
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per 100,000 US residents 12 years or older, and in 1999, the rate was 103 per
100,000 residents (DASIS Report, SAMHSA, 2002a).

Trying to explain the previously mentioned apparent increases in the numbers
of officially recognized cases with cannabis problems, one might note a trend
of increased THC content of cannabis, with the idea that the greater THC of
smoked cannabis might now be placing cannabis users at greater risk of becom-
ing dependent (e.g., see Hall & Swift, 2000, for a pertinent discussion, as well
as Compton et al., 2004). Indeed, some observers have commented that these
increases might account for the observed increases in the number of cases
admitted to treatment with a primary diagnosis of cannabis problems. However,
if we look back to estimates from the National Commission’s survey in the early
1970s and to estimate from the more recent surveys, we generally see no sub-
stantial increases in the occurrence of cannabis dependence or heavy cannabis
use in the community populations under study within the USA, with one note-
worthy exception (Compton et al., 2004). Something other than the prevalence
of cannabis dependence and heavy use must explain the substantially increased
numbers of arrests and admissions to treatment. One viable explanation is an
increasing judicial use of treatment as an alternative to incarceration in criminal
justice facilities during a renaissance of interest in the “partial prohibition” posi-
tion of the earlier President’s Commission on Marihuana and Drug Abuse. This
possibility could be intensified by an increased social sentiment that the conse-
quences of a criminal record and jail time may be more harmful than the conse-
quences of cannabis use.

Variation In Relation to Characteristics of Individuals: 
Sociodemographics

As reported recently in several papers, age is the most striking sociodemographic
characteristic associated with the occurrence of first-time cannabis use (Chen &
Kandel, 1995; Gfroerer et al., 2002; Wagner & Anthony, 2002a). Onset of
cannabis dependence also shows a strong age dependence, with more than 90%
of cases in the USA arising between age 15 and age 35, and an extremely low
probability of becoming cannabis dependent after age 40. If cannabis depend-
ence is going to develop, it typically surfaces within the first 10 years after
cannabis use, which tends to occur before age 30 (Wagner & Anthony, 2002a).
Evidence from other countries seems congruent (e.g., see DeWit et al., 1997;
Perkonnig et al., 1998, 1999; Swift et al., 2001b). For a very large proportion of
cannabis users, the duration of smoking is quite limited, with high quit rates in
the first years after onset of use when cessation generally occurs without clinical
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or other intervention (e.g., see Chen & Kandel, 1995; DeWit et al., 1997;
Kandel & Raveis, 1989; von Sydow et al., 2001). Labouvie et al. (1997) regard
cannabis and other illegal drug use as an adolescent-limited phenomenon; they
urge focus on the following:

(a) delaying onset of illegal drug use to late adolescence or beyond;
(b) intervening with active young adult drug users to reduce levels of use.

With respect to sex/gender, a male excess generally is noted, but there is
recent evidence of convergence in risk of starting cannabis use among females
and males (e.g., see Gfroerer et al., 2002). Lynskey et al. (2002) found cannabis
dependence to have occurred among 15% of the male twins and among only 8%
of the female twins. Based on the NCS in the USA, some 6–7% of men had
developed cannabis dependence versus 2.3% of women (Anthony et al., 1994).

With respect to race-ethnicity, minority status may confer excess risk, per-
haps due to associated social disadvantage. In the USA, estimates of persistent
cannabis use have tended to be larger for Native American/American Indian
heritage members of the population, and in New Zealand, Fergusson and
Horwood (2000) describe excess risk for people of Maori heritage. The recent
report from Compton et al. (2004) suggests that men and women of African
heritage have experienced marked increases in prevalence of cannabis use dis-
orders, but does not explain whether this is due to an increase in risk of becom-
ing a case or in a possibly increased duration of cannabis use disorders.

Variation In Relation to Other Characteristics of Individuals 

As the causes and pathogenesis of cannabis dependence are being highlighted
in other sections of this chapter and other chapters of this book, this sub-
section draws attention only to a few emerging new issues in epidemiological
research on cannabis use and dependence, each of which merits some attention
in new research.

With respect to educational attainment and social status, there may have been
a change in relationships since the early 1970s when cannabis use was over-
represented among college-attenders. In recent estimates, there are no strong
education or social status differences (e.g., see Anthony et al., 1994; Furr-
Holden & Anthony, 2003; O’Malley & Johnston, 2002).

Personality Traits

Brook and colleagues (e.g., D. W. Brook et al., 2002; J. S. Brook et al., 1999a,
2002) focus on early conventionality as a predictor of onset and later progression
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of cannabis involvement. Masse and Tremblay (1997) seek to explain early onset
of drug use, including cannabis, in relation to high novelty seeking and low
harm avoidance, but not reward dependence. Rios-Bedoya et al. (2004) held
constant early aggression, rule-breaking, and unconventionality and found that
risk of starting cannabis use by age 20–24 was greater in relation to an early
childhood measure of risk-taking propensities.

Psychiatric Disturbances

Clinical case reports and anecdotes link cannabis dependence with psychiatric
disturbances such as mood disorders, but epidemiological evidence is mixed,
in part because most studies have been cross-sectional without the resolving
power of fine-grained time-to-event data required to check for reciprocities,
and in part because most cannabis dependence cases use other drugs as well.
Degenhardt et al. (2001a, b) found that cannabis use was not associated with
presence of affective or anxiety disorders once neuroticism, demographics, and
other drug use were taken into account. Chen et al. (2003) found a modestly
excess risk of major depressive episode (MDE) in association with cannabis
use, within the context of a statistical model that held constant many alterna-
tive explanatory variables, including tobacco use.

Pubertal Timing

Lanza and Collins (2002) report on novel longitudinal latent transition analy-
ses; they find that adolescent girls with more advanced pubertal development
are more likely to become cannabis users and to transition to higher levels of
cannabis involvement. To the extent that early-onset cannabis use is linked to
greater risk of cannabis dependence, puberty timing may deserve more detailed
investigation.

Frequent Geographic Relocation

Recently, DeWit (1998) expressed occurrence of cannabis problems as a func-
tion of frequent geographic relocation of residence during the years of one’s
youth and found a noteworthy association, especially for males in their
prospective study sample. Once confirmed by replication, this association and
others just noted can be probed for causal significance and possible preventative
importance.

78 James C. Anthony



Variation In Relation to Socially Shared Characteristics of 
Individuals or Environments

Several new issues and studies merit attention in relation to this category of
predictors. For example, a profile of mental health and behavioral disturbances
is being studied as possible consequences of socially shared exposure to trau-
matic events such as the September 11th terrorist attacks, as well as individually-
experienced events such as child neglect or abuse (e.g., see Lynskey et al.,
2002). In a recent report, Vlahov et al. (2002) present evidence consistent with
a possible increase in cannabis use among New York city area residents who
suffered clinical features resembling post-traumatic stress disorder in the after-
math of the terrorist attack. The increases in cannabis use do not appear to be
as pronounced as the increases in other drug use. Nevertheless, this source of
variation in cannabis involvement creates some new opportunities for research
on social contagion or diffusion processes that might tend to promote cannabis
use in communities or social groups more generally.

Diffusion Processes

Seeking evidence on diffusion processes that influence community incidence
and prevalence of cannabis involvement, Bobashev and Anthony (1998, 2000)
applied a novel contextualizing multi-level “alternating logistic regressions”
approach in research on community-level clustering of cannabis involvement.
They discovered that the degree of clustering of cannabis involvement within
US neighborhoods is on the same order of magnitude as clustering of diarrheal
diseases within villages of the developing world. There is neighborhood-level
clustering in the early stages of cannabis involvement (e.g., opportunities to try
cannabis) and in the later stages (e.g., daily cannabis use). In addition, within
neighborhoods, the magnitude of clustering of daily cannabis use among male
residents is greater than the magnitude of clustering of daily cannabis use
among female residents. These new observations are consistent with diffusion
processes at work within US neighborhoods, and within peer groups of the
neighborhoods. They are also consistent with hypothesized in-migration of
cannabis users to some neighborhoods and not to others for example, differen-
tial migration into neighborhoods where cannabis smoking is more tolerated,
where there is less police presence, or where there are higher levels of avail-
ability of cannabis for sale. These uncertainties should help to motivate new
longitudinal research on these diffusion processes and alternative explanations
for the now-documented clustering.
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The Context of Military Environments

Enlistment and service in the US Army and National Guard appear to be
inversely associated with cannabis use and dependence. Between 1997 and
2000, only 0.51% of thousands of Army urinalysis results tested positive for
cannabinoids; the corresponding value for the National Guard was 1.7%. The
expected value based on civilian urinalysis programs during that period was
6.3% (Bruins et al., 2002). This descriptive or predictive relationship may
actually be attributable to the program of periodic urinalysis screening for
drugs within the military; it may be a consequence of anticipatory screening or
other selection processes that would combine to foster low cannabis prevalence
within the military. Or, it may be due to other factors, such as an attenuation of
the just-described diffusion processes by which cannabis can spread from per-
son to person within and between social groups.

Antidrug Advertising

With limited experimental control of error, Block et al. (2002) have found that
recall of anti-drug advertising has an inverse association with occurrence of
cannabis use. As with the previously mentioned lead for new research on
unconventionality and cannabis involvement, this study merits close inspection
and systematic replication, especially with randomization designs and sus-
tained longitudinal follow-up to bring into balance some of the possible con-
founding variables, and to clarify whether it is the recall of advertising that is
suppressing the cannabis use, or vice versa. If confirmed, this association may
have important implications for future prevention efforts via mass media cam-
paigns. However, advertising has a spotty record of success in this domain, and
definitive evidence on the effectiveness of these campaigns is scarce (e.g., see
Palmgreen et al., 2001).

Why Do Some People Become Cannabis Dependent When 
Others Do Not?

The advantages of epidemiology’s attention to community samples already has
been discussed within the introductory sections of this chapter, where it can be
seen that epidemiological samples have advantages over samples of help-seeking
or arrested cannabis users in studies of nosology and classification. Similar
advantages accrue when epidemiologically informed community samples are
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drawn for research in the domains of pathogenesis and etiology of cannabis
dependence, where clinical samples may be subject to special selection biases
(e.g., those that distinguish help-seekers or treated cases from the majority of
cases who remain untreated). Pandina and Johnson (1990) have included a dis-
cussion of this methodological challenge for etiological research in their report
of empirical research on serious drug problems experienced by adolescents
with and without a family history of alcoholism.

Once there is an appreciation of the value of epidemiological concepts, prin-
ciples, and methods in the context of etiological research, it is possible to gen-
erate a long list of covariates that might be investigated as contributing causes
of cannabis use and dependence in particular and illegal drug use and depen-
dence in general (e.g., see Petraitis et al., 1998; West, 2001). For many years of
the 20th century, sociologically and social psychologically oriented theories
held sway. During the final decades of the 20th century, the pendulum started
to swing in the direction of field studies within behavior genetics and genetic
epidemiology, as well as continuing progress in the bench sciences of molecu-
lar biology, molecular genetics, and neuroscience. Selected examples of each
type will be discussed in this chapter.

A History of Other Forms of Drug Dependence

The ECA program within the USA included follow-up assessments that pro-
duced prospectively gathered data on the risk of becoming a case of drug use
disorders, as defined by DSM-III criteria. Chen and Anthony (1991) identified
incident (newly onset) cases of drug use disorders within the ECA sample and
matched them to non-cases who lived in the same local area neighborhoods in
order to constrain the influences of socially shared local characteristics (e.g.,
street level availability of drugs). They then used the method of conditional
logistic regression to study antecedent antisocial personality (ASP) disorder,
antecedent alcohol dependence and related problems, and other suspected
causes of drug dependence. In the process, they found that adult community
residents with a baseline history of DSM-III alcohol use disorder were 4.8
times more likely to become incident cases of DSM-III drug use disorder
(mainly cannabis dependence) during the 1-year span of the ECA follow-up
study, even with statistical adjustment for multiple alternative sources of vari-
ation in risk of drug dependence; the association was statistically significant by
conventional standards (p � 0.001). In a sub-analysis, they restricted the sam-
ple to individuals who had started to use illegal drugs before the baseline
assessment so as to focus on the transition from use to dependence. In this 
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sub-analysis, there remained an excess risk of drug dependence among drug
users with a history of alcohol use disorders; the relative risk (RR) estimate
from conditional logistic regression was 4.01 (also with p � 0.001). This type
of evidence has helped to build a case that a history of other forms of drug
dependence in general or alcohol dependence specifically might qualify as an
important contributing cause of cannabis dependence. That is, effective treat-
ment of the alcohol use disorders found at baseline assessment during the ECA
study might have resulted in a reduced risk of cannabis dependence in that
sample during the follow-up interval (Chen & Anthony, 1991).

A more recent investigation, the Harvard Twin Study (HTS), has strength-
ened the epidemiological evidence about associations linking cannabis
dependence with other forms of drug dependence, with a discovery that may
challenge the just-mentioned possibility for preventive intervention. What has
been discovered is that the associations among alcohol and other drug use dis-
orders may be traced back, in part, to a common vulnerability influenced by
both genetic and environmental factors (Tsuang et al., 1998, 2001). More
specifically, analyzing HTS data, True et al. (1999) found that the genetic 
liability for clinical features of cannabis dependence was due to a 36% specific
contribution (i.e., specific to cannabis dependence) and an 8% contribution
from genetic influence common with clinical features of alcohol dependence.
Common family environmental sources of variation were found for conduct
problems, alcohol dependence, and cannabis dependence. Nonetheless, each cat-
egory of drug except psychedelics had genetic influences unique to itself, in
addition to common underlying vulnerability traits of a genetic–environmental
character. A subsequent analysis of data from a separate sample of female
twins, conducted by Kendler and colleagues, has led to a somewhat different
conclusion, with evidence balanced more in favor of a common vulnerability
with respect to a profile of illegal drug use, and against any specific genetic or
familial environmental factors (see Karkowski et al., 2000).

The existence of common vulnerability traits that lead to associations
between alcohol dependence and cannabis dependence does not eliminate the
possibility of interventions to reduce risk of cannabis dependence by interven-
ing in the earlier alcohol dependence process. Indeed, both chickenpox and
shingles share a common vulnerability in the form of infection by the varicella-
zoster virus (VZV), which is the root cause of both chickenpox in childhood or
adolescence (for most people) and shingles decades later in adulthood (for
most people). Nonetheless, antiviral intervention when a child has a severe
case of chickenpox might prevent or reduce the later risk of shingles for that
child (e.g., see discussion by Anthony, 2002).
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ASP Disorder

Robins (1998) has reviewed evidence linking ASP disorder and related con-
duct problems to later risk of drug dependence. As noted above, Chen and
Anthony (1991) studied ASP as a suspected cause of drug dependence in their
prospective study based on neighborhood-matched ECA residents. Their mul-
tiple logistic regression model showed an excess risk of drug dependence
among individuals with a baseline ASP history, even with statistical adjust-
ment for alcohol use disorders and the other covariates mentioned above
(RR � 5.25; p � 0.009). But in the case of ASP, there was some moderate
attenuation of an RR estimate when the analysis was focused on the transition
from illegal drug use to onset of drug dependence (RR � 3.41; p � 0.066).
Hence, the evidence may be interpreted as being consistent with an ASP influ-
ence on risk of becoming drug dependent in adulthood (again mainly cannabis
dependence), but the influence may be in relation to onset of illegal drug use on
the way to drug dependence, as opposed to an influence on the transition from
use to dependence. (Here, the p-value of 0.066 may make some observers con-
cerned that actually there is no ASP-drug dependence association in these
prospective study data.) In this context, it is also worth noting that the HTS has
produced pertinent evidence on this topic. True et al. (1999) also studied con-
duct disorder (part of the ASP prodrome) in their work, and found a common
vulnerability that accounts for at least some of the observed association
between conduct disorder and marijuana dependence. In this instance, True
and colleagues reported that the common vulnerability may be due largely to
shared environmental influences (True et al., 1999).

Primary Socialization Theory

There is some evidence that cannabis involvement might depend upon a social
psychological process of bonding with primary socialization sources and the
transmission of norms through those sources. This idea falls under the heading of
a “primary socialization theory” developed by Oetting and colleagues (e.g., see
Oetting, 1999), but has been incorporated within many of the conceptual models
of illegal drug use investigated by National Institute on Drug Abuse (NIDA) sup-
ported research teams. For example, the research team led by Brook and Brook
has stressed the importance of parent–child bonding in this respect. Their team
offers a suggestion that parent–child bonding can be cultivated deliberately as a
protective or buffering process to reduce risk of cannabis involvement when chil-
dren are growing up within environments characterized by high levels of violence
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or when fathers have histories of active or recent illegal drug use (e.g., see 
J. S. Brook et al., 1998, 1999a, b, 2002; D. W. Brook et al., 2002).

Of course, social bonding can occur within the context of deviant peer
groups as well. For example, research on the New Zealand sample studied by
Lynskey et al. (1998) shows links between earlier affiliation with delinquent
and drug-using peers and later excess risk of cannabis involvement. In the
Christchurch birth cohort, Fergusson et al. (2002b) found affiliation with
deviant peers to be more strongly associated with cannabis problems in the ear-
lier adolescent years as compared with the later years in adolescence and in
young adulthood. As for the research of Hofler et al. (1999) and von Sydow et al.
(2002), with its longitudinal study of adolescents followed to young adulthood
in Germany, higher levels of affilation with drug-using peers predicted onset of
cannabis use and regular cannabis use, but not cannabis dependence, which
depended more strongly upon parental death before age 15 years, deprived
socioeconomic status, and baseline use of illegal drugs other than cannabis.

Religion, Religiosity, Spirituality

Another form of social bond links individuals to religion, promotes church
attendance and is promoted by church attendance, and fosters religiosity or
spirituality. Recently analyzing NCS data on a variety of drugs in order to clar-
ify relationships observed within the USA, Miller et al. (2000) found that
cannabis use and cannabis dependence were inversely associated with personal
devotion (a personal relationship with the divine); there was also an inverse
association with respect to affiliation with a more fundamentalist religious
denomination. However, no such association (inverse or otherwise) was found in
relation to a correlated characteristic of “personal conservatism” (as expressed in
a personal commitment to teaching and living according to creed). Chen and
colleagues (Chen, 2003; Chen et al., 2004a, b) found evidence that religion and
religiosity may influence cannabis involvement by constraining or delaying
first chances to try this drug. Generally supportive evidence about religion,
religiosity, and spirituality has accumulated over the years (e.g., see Amey
et al., 1996; Johanson et al., 1996; Tennant et al., 1975; Wallace & Forman,
1998), with recent structural equations modeling to illuminate effects of theis-
tic beliefs and religious/spiritual practices on drug-taking, as well as possible
mediational pathways involving religious beliefs about the sinfulness of drug
use and levels of peer religiousness. Twin studies suggest that the observed 
evidence of possible protective influences of religion are not simply due to
some underlying common genetic susceptibility (e.g., see Heath et al., 1999;
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Kendler et al., 1997), and potential gene–environment interactions merit close
inspection (e.g., see Koopmans et al., 1999).

Parents and Parenting

Whereas parents can be positive sources of primary socialization, with sus-
pected effects in the form of reduced risk of cannabis involvement (e.g., see
Chilcoat & Anthony, 1996), they may also have other effects, as when parents
are illegal drug users (e.g., see Lynskey et al., 1998). Some of this early research
on parents, parenting, and cannabis use had a focus on the influence parents
might exert via supervision and monitoring of their children or via bonding or
discipline processes. Neiderhiser et al. (1999) have marshaled evidence that
adolescent children are not passive recipients of this parenting behavior – they
are active shapers of the parenting behavior, and this reciprocity of child and
parenting behaviors is important to study and to understand if we are to gain
more definitive evidence on the suspected causal roles of parents and parenting
in relation to cannabis involvement.

Family History and Genetics

As described above, a growing body of evidence is consistent with the influ-
ences of genetic sources of variation in relation to the degree of cannabis
involvement, including exposure to the first chances to try cannabis, the transi-
tion to first use, onset of cannabis dependence among users, and ultimate cessa-
tion of cannabis use. For example, epidemiological methods were used to obtain
a nationally representative sample of twin pairs in the USA and to study MZ and
DZ resemblance of recent (past year) cannabis use (Kendler et al., 2002). In this
study, a greater MZ concordance relative to DZ concordance led to an estimated
heritability of 60%, a finding of some influence by family environment, and
possibly by a special twin environment (i.e., unique to the twins within the fam-
ily). Whereas the work of Kendler’s program of research on female twins and
male twins has led to similar estimates of heritability of cannabis involvement
for males and females, this similarity has not always been true. A twin study by
Lynskey et al. (1998) provides one exception, and it seems that in samples of
American twins described by Maes et al. (1999) and by Miles et al. (2001),
there is evidence of more influence of shared family environment than has been
true for the samples assembled by Kendler and colleagues.

The work of Kendler’s twin study program is of additional special interest
because of its attention to some of the difficult methodological challenges
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faced in twin studies. For example, in their study of female twins and cannabis
dependence, Kendler and Prescott (1998) consider the possibility that their
estimates of cannabis dependence heritability might be inflated by social con-
tact between the co-twins (e.g., via co-twin sharing of cannabis material).
However, they also present evidence that, in their sample, the heritability esti-
mate was no more than modestly inflated by such social contact.

The work of the HTS has been especially important for the epidemiology of
cannabis dependence because of its decomposition of cannabis involvement
into stages, with cannabis transitions being found to be subject to some degree
of genetic influence, as also was true for amphetamine and cocaine, but not 
for three other drugs under study (Tsuang et al., 1999). Lyons and colleagues
(1997) have worked with the HTS twin data to illuminate subjective response
to cannabis ingestion as a crucial element in the pathways leading from genetic
influences to the transition from first use to increased levels of cannabis
involvement.

In one of the most recent twin studies, with a focus specifically upon
cannabis dependence, Lynskey et al. (2002) found an array of suspected causal
factors in association with presence of cannabis dependence: educational attain-
ment, exposure to parental conflict, sexual abuse, major depression, social anxi-
ety, and childhood conduct disorder. After statistical control for these potentially
influential covariates, there was evidence of substantial genetic influence on
cannabis dependence, with some 15–72% of the variation explained by genetic
factors, perhaps as much as 40% by shared environmental factors, and 26–45%
by non-shared environmental factors. However, the wide confidence bounds
associated with these estimates leads to tempered confidence. In addition, as
contrasted with many other studies, no male–female difference in these estimates
was found. However, Lynskey et al. (2002) were able to specify equally well-
fitting models for males and females that did involve different relative emphases
on these factors.

Interpretation of results from twin studies entails complexities that may not
be apparent to all readers. For example, the observed variation in estimates of
heritability of cannabis involvement may depend upon the relative availability
of cannabis from place to place, the stage of cannabis involvement under study,
whether the investigator has taken into account the environmental character of
cannabis use, as well as other matters of a more general character. As an exam-
ple of the latter, it is possible that active gene–environment correlations grow
in importance during adolescence. This possibility has been examined by
Elkins et al. (1997) and may be particularly pertinent when making compar-
isons of estimates and findings from studies of twin children as young as 
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8 years of age, who are at the beginning of the period of risk for starting cannabis
use, versus studies of young adults as old as 25 years of age, who are at the end
of that period of risk. Indeed, the challenges of gene–environment interaction
often are swept under the rug in twin research, and generally deserve more
attention than they are given by investigators and by readers.

Directions for New Research

Under this third rubric of causal research on cannabis dependence, in the future
we may see more hierarchical or multi-level research that will build upon the
studies described above. For example, Diehr et al. (1993) offered a theoreti-
cally oriented overview of community contextual effects on individual health
behaviors, which would encompass cannabis use and its consequences such 
as cannabis dependence. The work of Bobashev and Anthony (1998, 2000),
described under the second rubric, depicts a pattern of clustering of cannabis
involvement that might be induced by contextual effects. Wright and Zhang
(1998) analyzed NHSDA data on perceptions and beliefs about cannabis use
(e.g., the degree of risk or harm associated with regular cannabis smoking),
using a multi-level model and found evidence of both neighborhood and family
effects, in addition to individual-level sources of variation. Delva et al. (2001)
used a hierarchical model and found positive associations between mothers
using illegal drugs and their living in neighborhoods with higher occurrence of
illegal drug use. These studies represent beginning steps in a line of causal
research that will include the individual’s “host” characteristics in the array of
suspected causal determinants of cannabis involvement, and will nest these host
characteristics within the context of family or larger neighborhood and com-
munity characteristics.

Mechanisms: Pathogenesis, Natural History, and Consequences 
of Cannabis Dependence

Examples of epidemiological research on the pathogenesis, natural history, and
consequences of cannabis use and dependence encompass studies of the “gate-
way” processes described by Kandel and Yamaguchi (1993), and the cessation
of cannabis use (e.g., see Chen & Kandel, 1998), as well as investigations of
cognitive, psychiatric, or other general medical complications of heavy cannabis
use or cannabis dependence (e.g., see Chen et al., 2002; Eisen et al., 2002;
Fried et al., 2002; Wilcox et al., 2002).
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Early Stages

For cannabis dependence to occur, there must be a first chance to try cannabis,
and for many populations in the world there is limited or no cannabis depen-
dence because there is no chance to try cannabis. Investigations on the first
chance to try cannabis have been reported by Chen et al. (2004a); Dormitzer 
et al. (2004); Grady et al. (1986); Stenbacka et al. (1993); Van Etten et al.
(1997); Wagner and Anthony (2002b), among others. Wagner and Anthony
(2002b) confirmed an initial finding by Van Etten and Anthony (1999) to the
effect that in the USA, males are more likely than females to have had chance
to try cannabis, but once females have the chance to try cannabis, they are just
as likely as males to smoke cannabis. The “exposure opportunity” represented
by this first chance to try cannabis appears to be central in the “gateway” phe-
nomenon that links cannabis involvement to prior tobacco or alcohol use and
onward to later use of illegal drugs like cocaine (e.g., see Wagner & Anthony,
2002b).

Research on early-onset drug use and later increased risk of drug problems
has encompassed investigations into early-onset cannabis use as a suspected
determinant of later increased risk of cannabis dependence. That is, initial
observations about this association gave rise to optimism that it might be pos-
sible to prevent later, more serious drug involvement by delaying the onset 
of initial drug use (e.g., see Hanna & Grant, 1999; Lewinsohn et al., 1999;
Robins & Pryzbeck, 1985; Tennant et al., 1975) or that it might be possible 
to prevent health or psychosocial complications in young adulthood if only we
might delay or prevent early-onset cannabis use (e.g., see Brook et al., 2002).
Subsequently, some investigators have challenged this optimistic perspective.
For example, Fergusson and Horwood (1997) presented Christchurch birth
cohort study evidence that the observed associations linking early-onset
cannabis use with later problems were largely explained by two facts: those
with early cannabis use (a) were “a high risk population characterized by social
disadvantage, childhood adversity, early onset behavioral difficulties and
adverse peer affiliations,” and (b) were more likely to have post-onset affilia-
tion with delinquent and substance-using peers, to move away from home, and
to drop out of school. If so, an intervention seeking a specific delay of early
onset cannabis use without addressing these other contributory psychosocial
liabilities may have much less impact on risk of later cannabis dependence than
one might hope. On the other hand, the prognostic significance of early-onset
cannabis use has withstood a series of methodologically-oriented challenges
(e.g., see Anthony & Petronis, 1995; Chen & Anthony, 2003). 
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Natural History In Relation to Clinical Features

Several research teams have tried to characterize the emergence of clinical fea-
tures during the natural history of cannabis dependence, either in terms of fre-
quency or in terms of order of appearance (Coffey et al., 2002; Rosenberg &
Anthony, 2001; Wagner & Anthony, 2002a). Wagner and Anthony (2002a)
produced NCS-based estimates for risk of developing the DSM-IIIR cannabis
dependence syndrome, for each year of use after first use, which are presented
in Figure 4.3. First published in the journal Neuropsychopharmacology, these
epidemiological estimates depict how the risk of DSM-IIIR cannabis depend-
ence might climb from relatively low values during the 1st year of cannabis use
to a value of almost 2% by the start of the 3rd year of use. Thereafter, the risk
of developing cannabis dependence for someone in the 4th year of cannabis
use is about 2%, and then in the 5th year the risk of becoming cannabis depend-
ent drops toward zero values.

Figure 4.3 has special value because it provides comparative data to show
how onset of cocaine dependence occurs explosively after first cocaine use,
with a peak value of about 5% in the first 1–2 years after first cocaine use – that
is, within 1–2 years of first cocaine use, about 5% of users have developed the
DSM-IIIR cocaine dependence syndrome. Thereafter, the risk of developing
cocaine dependence drops off, year by year, and by the 4th year after first
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Figure 4.3 Estimated risk of developing DSM-IIIR dependence upon cocaine, mari-
juana, and beverage alcohol, plotted in relation to the number of elapsed years since
the age at first use of the drug. From data reported by Wagner and Anthony (2002a),
based upon estimates from the National Comorbidity Survey, USA, 1990–1992.
Reproduction with permission of copyright holder or James C. Anthony (2002).



cocaine use, the risk has dropped to the 2% level. The risk curve for beverage
alcohol is similar to that of marijuana until the 4th or 5th year after first use.
Thereafter, during the 6–10th years after first use, risk of a drinker becoming
alcohol dependent continues at a relatively stable level of about 1–2% per year,
whereas risk of a cannabis user becoming cannabis dependent drops sharply
toward values well under 1% in each successive year of use after the 5th year.

Analyzing the data from one of the large-sample longitudinal studies of young
people in Australia (described in a prior section), Coffey et al. (2002) found that
91% of their cannabis dependent cases had experienced a persistent desire to stop
or reduce use; 84% unintentional use; 74% withdrawal; 74% excessive time
obtaining or using cannabis; 63% continued use despite health problems; 21%
tolerance; 18% social consequences. As compared with alcohol-dependent
users, the cannabis-dependent users were considerably more likely to report
compulsive and out-of-control use, as well as withdrawal symptoms.

Rosenberg and Anthony (2001) conducted an epidemiologic study of the
natural history of cannabis dependence by completing life-table analyses to
show emergence of each clinical feature over the course of the condition and
by providing statistical summaries in the form of mean and median age of onset
of each clinical feature, and related indices. The data were from a follow-up 
of the Baltimore ECA sample, originally assessed in 1981 and re-assessed
roughly 13–14 years later, and comparisons were made between the cannabis
experiences of the 37 cannabis dependent cases in the sample versus 521 can-
nabis users with insufficient problems to qualify for the DSM-IIIR cannabis
dependence diagnoses. These life table analyses showed that the most rapidly
emerging clinical features among cannabis dependence cases were subjectively
felt loss of control over cannabis and continued cannabis use despite knowledge
of harm. In contrast, subjectively felt withdrawal symptoms tended to emerge
later and for a much smaller proportion of both cannabis dependence cases and
non-cases.

Consequences

A very intriguing and provocative line of epidemiological research on the sus-
pected consequences of cannabis use involves harnessing the monozygotic 
co-twin pair design to estimate long-term risk of subsequent harms as a func-
tion of the cannabis use of twin pairs ascertained epidemiologically. In this
approach, there is a search within the epidemiological sample for MZ twins
who are discordant for a suspected adverse consequence of cannabis use (e.g.,
divorce, hospitalization for a psychiatric problem), and then an application of
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appropriate matched pair statistical procedures to estimate an RR of the response
as might be associated with the cannabis use of one twin but not the other. Eisen
et al. (2002) have demonstrated an application of this method, studying a profile
of medical and psychosocial adversities that might befall cannabis users, as well
as health-related quality of life. The conclusion of their study was “Previous
heavy marijuana use a mean of 20 years earlier by a group of men who reported
no other significant illicit drug use does not appear to be associated with adverse
sociodemographic, physical, or mental health adverse effects.”

Against this evidence from a research design that holds constant underlying
vulnerability traits (via MZ matching), it is of interest to note the results from a
longitudinal study of school-attending youths, in which early adolescent cannabis
use was found to be associated with a variety of psychosocial response variables
in a profile that included personality traits such as rebelliousness as well as
events such as being fired from a job and collecting welfare payments (D. W.
Brook, J. S. Brook, et al., 2002). This longitudinal study held constant many of
the suspected alternative sources of variation in these responses, but did not
have control over underlying vulnerability traits such as those discussed by
Eisen et al. (2002) in the MZ co-twin study and by Fergusson and Horwood
(1997) in their longitudinal study of the Christchurch (NZ) birth cohort. A sim-
ilar critique may be offered in relation to the very interesting but incomplete
study reported by Buchmueller and Zuvekas (1998). In this recent study of drug
use and income in the USA, the investigators found that, for young adults, there
was a positive relationship between drug use and income. This was not the case
for young workers with daily drug use. In addition, for “prime-age” men (age
30–45 years), there was an indication of lower income in association with prob-
lematic drug use (e.g., as exemplified in the clinical features of cannabis
dependence). However, in the study design, there was too little consideration of
possible confounding via common vulnerability factors (i.e., vulnerabilities that
lead toward co-occurrence of daily cannabis use and lower income).

Working within the domain of psychiatric disturbances, Hall and Degenhardt
(2000) as well as Buhler et al. (2002) recently have summarized the available
epidemiological evidence on cannabis use and psychosis, leaving room for
doubt that cannabis use causes psychoses, with more substantial evidence that
cannabis use may complicate the lives and clinical pictures of individuals who
already have started to suffer the clinical features of schizophrenia or who fall
within the spectrum of schizophrenia. It should be said, however, that there is
some supportive epidemiological evidence to link cannabis use with psychosis
or psychosis-like experiences. For example, Tien and Anthony’s nested case-
control study within the ECA sample, with prospectively gathered data and
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experimental control of suspected confounding covariates, disclosed an excess
risk of delusion- and hallucination-like experiences among daily cannabis users
as compared to non-users (Tien & Anthony, 1990). Furthermore, van Os et al.
(2002) recently published results from a larger and more definitive study,
including some additional evidence that cannabis use may be linked to an
increased risk of newly incident psychoses. This domain of inquiry will remain
a fruitful one for some time, given that it is not possible to conduct experiments
that expose individuals to cannabis at random, and there are many possibilities
for uncontrolled confounding – given lifestyle and other differences between
cannabis users and non-users.

Differences between cannabis users and non-users also complicate other
inquiries into the health and social consequences of cannabis involvement. For
example, also within the psychiatric and neuropsychological domains, there are
now mixed results from studies of the impact of cannabis on cognitive function-
ing and the affective disorders. For example, some studies indicate minimal or no
long-term cognitive impairments associated with cannabis use (e.g., see Fried 
et al., 2002; Lyketsos et al., 1999); other studies suggest impairments of appar-
ent clinical significance (e.g., see Solowij et al., 2002).

Degenhardt et al. (2001a, b) found that statistical adjustments for neuroti-
cism, sociodemographic variables, and other drug use were sufficient to yield
a null association between cannabis use and rates of affective and anxiety dis-
orders. Some studies have suggested otherwise (e.g., Rey et al., 2002).

Focusing upon DSM-III MDE in a recent analysis of NCS data, Chen et al.
(2003) found a modestly excess risk of MDE in association with prior use of
cannabis, especially in relation to (a) levels of cannabis involvement as indexed
by the cannabis dependence diagnosis, and (b) accumulated frequency of can-
nabis use. In this analysis, it was possible to include statistical controls for an
array of suspected confounding covariates, including tobacco smoking, but
measures of neuroticism were not available. For this reason, and because the
strength of the observed association was relatively modest with an RR estimate
of about 2.0, the authors concluded that cannabis use and cannabis dependence
probably were not strong predictors or causes of major depression. Quite clearly,
new prospective research on these associations is needed if this field is to make
new progress. In order to secure definitive evidence about a causal role of
cannabis use or cannabis dependence in the context of psychiatric comorbidities,
it may be necessary to use randomized experiments in which cannabis use or
dependence is experimentally ameliorated, with follow-up of the experimental
subjects to see if risk of major depression is reduced with effective clinical inter-
vention directed toward the cannabis involvement. This conclusion was also
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reached recently after completion of generally inconclusive and mixed prospec-
tive studies of the tobacco–depression relationship (Wu & Anthony, 1999).

Fetal Exposure

The long-term consequences of fetal exposure to maternal cannabis use have also
been the subject of some epidemiological inquiries. In a series of papers on a
prospective study, a Canadian research group led by Peter Fried has described
neuropsychological impairments associated with fetal exposures to cannabis
(e.g., Fried & Smith, 2001; Fried et al., 2002). Fergusson et al. (2002a) studied
self-reports of cannabis use within a large epidemiological sample of mothers
recruited during pregnancy and found that frequent and regular cannabis use dur-
ing pregnancy might be a contributing cause to small but statistically detectable
decrements in birthweight. However, the overall conclusion was that use of
cannabis during pregnancy was not associated with increased risk of perinatal
mortality or morbidity.

With respect to future research in this domain, we may anticipate an increas-
ing use of multivariate statistical models that express transitions and progres-
sions from the earlier to the later stages of cannabis dependence as a function of
suspected causal determinants, with due consideration for buffering or moder-
ating influence. Studies of recurrent events should also become increasingly fre-
quent, in accompaniment with development of new statistical models for
handling data on times to recurrent event. Of course, this increased reliance
upon statistical modeling can lead to complications, not only in relation to com-
plicated structural equations models, but also in relation to the less complex
approach of multiple logistic regression (e.g., see Hays & Revetto, 1990;
McKnight et al., 1999).

Prevention, Intervention, Amelioration, and Control

To date, epidemiology’s contribution to research on prevention, intervention,
amelioration, and control of cannabis dependence has been indirect. The past
cannabis-oriented epidemiological studies on these topics have been concerned
with use of cannabis and not with altering the probability of transitioning from
first use to first appearance of a cannabis dependence syndrome. Regrettably,
there is meager evidence of prevention impact on cannabis use, except in some
relatively small but important and especially vulnerable subgroups of the popu-
lation (e.g., see Palmgreen et al., 2001). The work of Holder et al. (1999) and a
report from an NAS/NRC task panel led by Professor Charles Manski (Manski
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et al., 2001) offer some important directions for future research on this topic in
specific and on the more general topic of drug policy research. In addition, it
should be noted that crop substitution and youth employment programs are
beginning to be discussed, if not already implemented within the total matrix of
drug control instruments directed toward cannabis use and the hazards of
cannabis use, such as the dependence syndromes.

Future Directions

Aside from the just-mentioned opportunities for prevention and intervention
research, there are some potentially useful directions for the future research of
investigators who seek to improve our current epidemiological evidence on
cannabis dependence. Susser and Susser (1996a, b) have provided an important
set of guiding principles for new epidemiological research on suspected causal
mechanisms; these suggestions are consistent with a move to abandon what we
disparagingly call “black box risk factor research.” This form of research con-
sists of studies that are based upon overly simplified impulse–response models,
without due attention to multivariate relationships and a systems approach.

There is no question that the domain of genetic epidemiology will progress
by leaps and bounds, but the most promising developments are likely to start
with genome-wide scans and then more focused evaluations of candidate genes,
gene products, and modifications through gene–environment interactions. The
heyday of twin studies to estimate heritability of cannabis dependence via over-
simplified approaches may be over or nearing its end. The discordant MZ co-twin
design used by Eisen et al. (2002) represents an important advance, and we may
expect to see more of this design in research on the causes and consequences of
cannabis dependence, as well as innovative sibling, family, and case-control
designs with a capacity to disclose gene–environment interactions more clearly
(e.g., see Khoury et al., 2000; Risch & Merikangas, 1996; Rowe et al., 1992).

As represented within this chapter, epidemiological research pertinent to
cannabis dependence already has progressed by leaps and bounds, with major
advances since the cannabis dependence concept was formalized some 20–25
years ago. During the next decade, epidemiologists and epidemiologically ori-
ented investigators will continue to make advances, drawing mainly upon con-
ceptual models and approaches learned during the 20th century. Among the
challenges for new investigators with an epidemiological orientation will be
avoiding the mistakes of the past, developing enthusiasm for truly innovative
21st century investigations as opposed to the “me too” and “bandwagon” research
that represents no more than an incremental improvement in light of 20th century
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accomplishments, and cultivating optimism regarding sustained federal funds for
new and innovative research in this important domain of inquiry.

References

American Psychiatric Association (1980). Diagnostic and Statistical Manual of Mental
Disorders (3rd ed.). Washington DC: American Psychiatric Association.

American Psychiatric Association (1987). Diagnostic and Statistical Manual of Mental
Disorders (3rd ed., revised). Washington DC: American Psychiatric Association.

Amey, C. H., Albrecht, S. L., & Miller, M. K. (1996). Racial differences in adolescent
drug use: the impact of religion. Substance Use and Misuse, 31, 1311–1332.

Anthony, J. C. (1991). The epidemiology of drug addiction. In N. S. Miller (Ed.),
Comprehensive handbook of drug and alcohol addiction (pp. 55–86). New York:
Marcel Dekker, Inc.

Anthony, J. C. (2002). Death of the “stepping-stone” hypothesis and “gateway” model?
Comments on Morral et al. Addiction, 97, 1505–1507.

Anthony, J. C., & Helzer, J. E. (1991). Syndromes of drug abuse and dependence. In 
L. N. Robins, & D. A. Regier (Eds.), Psychiatric disorders in America: The
Epidemiological Catchment Study (pp. 116–154). New York: The Free Press.

Anthony, J. C., & Petronis, K. R. (1995). Early-onset drug use and risk of later drug
problems. Drug and Alcohol Dependence, 40, 9–15.

Anthony, J. C., & Van Etten, M. L. (1998). Epidemiology and its rubics. In A. Bellack, &
M. Hersen (Eds.), Comprehensive clinical psychology (pp. 355–390). Oxford, UK:
Elsevier Science Publications.

Anthony, J. C., Warner, L. A., & Kessler, R. C. (1994). Comparative epidemiology 
of dependence on tobacco, alcohol, controlled substances, and inhalants: Basic
findings from the National Comorbidity Survey. Experimental and Clinical
Psychopharmacology, 2, 244–268.

Anthony, J. C., Neumark, Y., & Van Etten, M. L. (2000). Do I do what I say? A per-
spective of self report methods in drug dependence epidemiology. In A. A. Stone, 
J. S. Turkon, & C. A. Bachrach (Eds.), The science of self report implications for
research and practice (pp. 175–198). Mahwah, NJ: Lawrence C. Erlbaum Asso-
ciates, Inc.

Anthony, J. C., Reboussin, B. A., Storr, C. L., Wagner-Echeagaray, F., & Chen, C. Y.
(2004). New epidemiological evidence on cannabis dependence syndromes in the
United States. Unpublished manuscript.

Block, L. G., Morwitz, V. G., Putsis Jr., W. P., & Sen, S. K. (2002). Assessing the impact
of antidrug advertising on adolescent drug consumption: results from a behavioral
economic model. Americal Journal of Public Health, 92, 1346–1351.

Bobashev, G. V., & Anthony, J. C. (1998). Clusters of marijuana use in the United
States. American Journal of Epidemiology, 148, 1168–1174.

The Epidemiology of Cannabis Dependence 95



Bobashev, G. V., & Anthony, J. C. (2000). Use of alternating logistic regression in studies
of drug-use clustering. Substance Use and Misuse, 35, 1051–1073.

Brook, J. S., Whiteman, M., Finch, S., Cohen, P. (1998). Mutual attachment, personal-
ity, and drug use: pathways from childhood to young adulthood. Genetic Social
General Psychology Monographs, 124(4), 492–510.

Brook, J. S., Brook, D. W., De La Rosa, M., Whiteman, M., & Montoya, I. D. (1999a).
The role of parents in protecting Colombian adolescents from delinquency and
marijuana use. Archives of Pediatric Adolescent Medicine, 153, 457–464.

Brook, J. S., Kessler, R. C., & Cohen, P. (1999b). The onset of marijuana use from
preadolescence and early adolescence to young adulthood. Developmental
Psychopathology, 11, 901–914.

Brook, D. W., Brook, J. S., Rosen, Z., & Montoya, I. (2002). Correlates of marijuana
use in Colombian adolescents: a focus on the impact of the ecological/cultural
domain. Journal of Adolescent Health, 31, 286–298.

Brook, J. S., Adams, R. E., Balka, E. B., & Johnson, E. (2002). Early adolescent marijuana
use: risks for the transition to young adulthood. Psychological Medicine, 32, 79–91.

Bruins, M. R., Okano, C. K., Lyons, T. P., & Lukey, B. J. (2002). Drug-positive rates for
the Army from fiscal years 1991 to 2000 and for the National Guard from fiscal
years 1997 to 2000. Military Medicine, 167, 379–383.

Buchmueller, T. C., & Zuvekas, S. H. (1998). Drug use, drug abuse, and labour market
outcomes. Health Economics, 7, 229–245.

Buhler, B., Hambrecht, M., Loffler, W., an der Heiden, W., & Hafner, H. (2002).
Precipitation and determination of the onset and course of schizophrenia by sub-
stance abuse – a retrospective and prospective study of 232 population-based first
illness episodes. Schizophrenia Research, 54, 243–251.

Chen, C. Y. (2003). Drugs in context: a cross national study of adolescents and their
behavioral repertoire. Baltimore, MD: Johns Hopkins University.

Chen, C. Y., & Anthony, J. C. (2003). Possible age-associated bias in reporting of clin-
ical features of drug dependence: epidemiological evidence on adolescent-onset
marijuana use. Addiction, 98(1), 71–82.

Chen, C. Y., Wagner, F. A., & Anthony, J. C. (2003). Marijuana use and the risk of major
depressive episode. Epidemiological evidence from the United States National
Comorbidity Survey. Social Psychiatry and Psychiatric Epidemiology, 37, 199–206.

Chen, C. Y., Dormitzer, C. M., Gutierrez, U., Vittetoe, K., Gonzalez, G. B., & Anthony, J. C.
(2004a). The adolescent behavioral repertoire as a context for drug exposure:
behavioral autarcesis at play. Addiction, 99(7), 897–906.

Chen, C. Y., Dormitzer, C. M., Bejarano, J., & Anthony, J. C. (2004b). Religiosity and
the earliest stages of adolescent drug involvement in seven countries of Latin
America. American Journal of Epidemiology, 159(12), 1180–1188.

Chen, C. Y., O’Brien, M. S., & Anthony, J. C. (2005). Who becomes cannabis depend-
ent soon after onset of use? Epidemiological evidence from the United States:
2000–2001. Drug and Alcohol Dependence, 79(1), 11–22.

96 James C. Anthony



The Epidemiology of Cannabis Dependence 97

Chen, K., & Kandel, D. B. (1995). The natural history of drug use from adolescence 
to the mid-thirties in a general population sample. Americal Journal of Public
Health, 85, 41–47.

Chen, K., & Kandel, D. B. (1998). Predictors of cessation of marijuana use: an event
history analysis. Drug and Alcohol Dependence, 50, 109–121.

Chen, K., Kandel, D. B., & Davies, M. (1997). Relationships between frequency and
quantity of marijuana use and last year proxy dependence among adolescents and
adults in the United States. Drug and Alcohol Dependence, 46, 53–67.

Chen, V., & Anthony, J. C. (1991). Risk of becoming drug dependent. In J. C. Anthony
(Ed.), Comprehensive handbook of drug and alcohol addiction (pp. 55–86). New
York: Marcel Dekker, Inc.

Chilcoat, H. D., & Anthony, J. C. (1996). Impact on parent monitoring on initiation of
drug use through late adulthood. Journal of the American Academy of Child and
Adolescent Pschiatry, 35, 91–100.

Coffey, C., Carlin, J. B., Degenhardt, L., Lynskey, M., Sanci, L., & Patton, G. C. (2002).
Cannabis dependence in young adults: an Australian population study. Addiction,
97, 187–194.

Compton, D. R., Dewey, W. L., & Martin, B. R. (1990). Cannabis dependence and tol-
erance production. Advances in Alcohol and Substance Abuse, 9, 129–147.

Compton, W. M., Grant, B. F., Colliver, J. D., Glantz, M. D., & Stinson, F. S. (2004).
Prevalence of marijuana use disorders in the United States: 1991–1992 and
2001–2002. Journal of the American Medical Association, 291(17), 2114–2121.

Degenhardt, L., Hall, W., & Lynskey, M. (2001a). Alcohol, cannabis and tobacco use
among Australians: a comparison of their associations with other drug use and 
use disorders, affective and anxiety disorders, and psychosis. Addiction, 96,
1603–1614.

Degenhardt, L., Hall, W., & Lynskey, M. (2001b). The relationship between cannabis
use, depression and anxiety among Australian adults: findings from the National
Survey of Mental Health and Well-Being. Social Psychiatry and Psychiatric
Epidemiology, 36, 219–227.

Degenhardt, L., Lynskey, M., Coffey, C., & Patton, G. (2002). “Diagnostic orphans”
among young adult cannabis users: persons who report dependence symptoms but
do not meet diagnostic criteria. Drug and Alcohol Dependence, 67, 205–212.

Delva, J., Mathiesen, S. G., & Kamata, A. (2001). Use of illegal drugs among mothers
across racial/ethnic groups in the United States: a multi-level analysis of individ-
ual and community level influences. Ethnicity and Disease, 11, 614–625.

Dennis, M., Babor, T. F., Roebuck, M. C., & Donaldson, J. (2002). Changing the focus:
the case for recognizing and treating cannabis use disorders. Addiction, 97 (Suppl. 1),
4–15.

DeWit, D. J. (1998). Frequent childhood geographic relocation: its impact on drug use
initiation and the development of alcohol and other drug-related problems among
adolescents and young adults. Addictive Behaviors, 23, 623–634.



DeWit, D. J., Offord, D. R., & Wong, M. (1997). Patterns of onset and cessation of drug
use over the early part of the life course. Health Education and Behavior, 24,
746–758.

Diehr, P., Koepsell, T., Cheadle, A., Psaty, B. M., Wagner, E., & Curry, S. (1993). Do
communities differ in health behaviors? Journal of Clinical Epidemiology, 46,
1141–1149.

Dormitzer, C. M., Gonzalez, G. B., Penna, M., Bejarano, J., Obando, P., Sanchez, M.,
et al. (2004). The PACARDO research project: youthful drug involvement in
Central America and the Dominican Republic. Rev Panam Salud Publica [Journal
of the Pan American Health Organization], 15(6), 400–416.

Eisen, S. A., Chantarujikapong, S., Xian, H., Lyons, M. J., Toomey, R., True, W. R., et al.
(2002). Does marijuana use have residual adverse effects on self-reported health
measures, socio-demographics and quality of life? A monozygotic co-twin control
study in men. Addiction, 97, 1137–1144.

El-Guebaly, N. A. (2002). International aspects of epidemiology in substance use.
Discussion of “The epidemiology of opiate dependence in Canada”. Paper pre-
sented at the XII World Congress of Psychiatry, Yokohama, Japan.

Elkins, I. J., McGue, M., & Iacono, W. G. (1997). Genetic and environmental influences
on parent–son relationships: evidence for increasing genetic influence during ado-
lescence. Developmental Psychology, 33, 351–363.

Farrell, M. (1999). Cannabis dependence and withdrawal. Addiction, 94, 1277–1278.
Fergusson, D., & Horwood, L. (1997). Early onset cannabis use and psychosocial adjust-

ment in young adults. Scandinavian Journal of Social Medicine, 94, 279–296.
Fergusson, D. M., & Horwood, L. J. (2000). Cannabis use and dependence in a New

Zealand birth cohort. The New Zealand Medical Journal, 113, 156–158.
Fergusson, D. M., Lynskey, M. T., & Horword, L. J. (1993). Patterns of cannabis use among

13–14 year old New Zealanders. The New Zealand Medical Journal, 106, 247–250.
Fergusson, D. M., Horwood, L. J., & Northstone, K. (2002a). Maternal use of cannabis

and pregnancy outcome. BJOG: An International Journal of Obstetrics and
Gynecology, 109, 21–27.

Fergusson, D. M., Swain-Campbell, N. R., & Horwood, L. J. (2002b). Deviant peer
affiliations, crime and substance use: a fixed effects regression analysis. Journal of
Abnormal Child Psychology, 30, 419–430.

Fried, P., Watkinson, B., James, D., & Gray, R. (2002). Current and former marijuana
use: preliminary findings of a longitudinal study of effects on IQ in young adults.
Canadian Medical Association Journal, 166, 887–891.

Fried, P. A., & Smith, A. M. (2001). A literature review of the consequences of prena-
tal marihuana exposure. An emerging theme of a deficiency in aspects of executive
function. Neurotoxicology and Teratology, 23, 1–11.

Furr-Holden, C. D. M., & Anthony, J. C. (2003). Epidemiologic difference in drug
dependence: a US–UK cross-national comparison. Social Psychiatry and
Psychiatric Epidemiology, 38, 165–172.

98 James C. Anthony



Gfroerer, J. C., Wu, L.-T., & Penne, M. A. (2002). Initiation of marijuana use: trends,
patterns, and implications. Rockville, MD: Substance Abuse and Mental Health
Services, Office of Applied Sciences.

Golub, A., & Johnson, B. D. (2001). Variation in youthful risks of progression from
alcohol and tobacco to marijuana and to hard drugs across generations. American
Journal of Public Health, 91, 225–232.

Grady, K., Gersick, K. E., Snod, D. L., & Kessen, M. (1986). The emergence of 
adolescent substance use. Journal of Drug Education, 16(3), 203–220.

Grant, B. F. (1996). Prevalence and correlates of drug use and DSM-IV drug dependence
in the United States: results of the National Longitudinal Alcohol Epidemiologic
Survey. Journal of Substance Abuse, 8, 195–210.

Hall, W., & Degenhardt, L. (2000). Cannabis use and psychosis: a review of clinical and epi-
demiological evidence. Australia and New Zealand Journal of Psychiatry, 34, 26–34.

Hall, W., & Swift, W. (2000). The THC content of cannabis in Australia: evidence and
implications. The Australian and New Zealand Journal of Public Health, 24, 503–508.

Hanna, E. Z., & Grant, B. F. (1999). Parallels to early onset alcohol use in the relation-
ship of early onset smoking with drug use and DSM-IV drug and depressive dis-
orders: findings from the National Longitudinal Epidemiologic Survey. Alcoholism,
Clinical and Experimental Research, 23, 513–522.

Hays, R. D., & Revetto, J. P. (1990). Peer cluster theory and adolescent drug use: a
reanalysis. Journal of Drug Education, 20, 191–198.

Heath, A. C., Madden, P. A., Grant, J. D., McLaughlin, T. L., Todorov, A. A., &
Bucholz, K. K. (1999). Resiliency factors protecting against teenage alcohol 
use and smoking: influences of religion, religious involvement and values, and 
ethnicity in the Missouri Adolescent Female Twin Study. Twin Research,
2, 145–155.

Hofler, M., Lieb, R., Perkonigg, A., Schuster, P., Sonntag, H., & Wittchen, H. U. (1999).
Covariates of cannabis use progression in a representative population sample of
adolescents: a prospective examination of vulnerability and risk factors. Addiction,
94, 1679–1694.

Holder, H., Flay, B., Howard, J., Boyd, G., Voas, R., & Grossman, M. (1999). Phases of
alcohol problem prevention research. Alcoholism, Clinical and Experimental
Research, 23, 183–194.

Johanson, C. E., Duffy, F. F., & Anthony, J. C. (1996). Associations between drug use
and behavioral repertoire in urban youths. Addiction, 91, 523–534.

Johnston, L. D., O’Malley, P. M., & Bachman, J. G. (2001). Monitoring the future
national results on adolescent drug use: overview of key findings 2001. Bethesda,
MD: National Institute on Drug Abuse.

Kandel, D., & Yamaguchi, K. (1993). From beer to crack: developmental patterns of
drug involvement. American Journal of Public Health, 83, 851–855.

Kandel, D. B., & Raveis, V. H. (1989). Cessation of illicit drug use in young adulthood.
Archives of General Psychiatry, 46, 109–116.

The Epidemiology of Cannabis Dependence 99



Karkowski, L. M., Prescott, C. A., & Kendler, K. S. (2000). Multivariate assessment of
factors influencing illicit substance use in twins from female–female pairs.
American Journal of Medical Genetics, 96, 665–670.

Kendler, K. S., & Prescott, C. A. (1998). Cannabis use, abuse, and dependence in a 
population-based sample of female twins. The American Journal of Psychiatry,
155, 1016–1022.

Kendler, K. S., Gardner, C. O., & Prescott, C. A. (1997). Religion, psychopathology,
and substance use and abuse: a multimeasure, genetic–epidemiologic study. The
American Journal of Psychiatry, 154, 322–329.

Kendler, K. S., Neale, M. C., Thornton, L. M., Aggen, S. H., Gilman, S. E., & Kessler, R. C.
(2002). Cannabis use in the last year in a US national sample of twin and sibling
pairs. Psychological Medicine, 32, 551–554.

Khoury, M., Burke, W., & Thomson, E. (2000). Genetics and public health in the 
21st century: using genetic information to improve health and prevent disease.
New York: Oxford University Press.

Kokkevi, A., Terzidou, M., Politikou, K., & Stefanis, C. (2000). Substance use among
high school students in Greece: outburst of illicit drug use in a society under
change. Drug and Alcohol Dependence, 58, 181–188.

Koopmans, J. R., Slutske, W. S., van Baal, G. C., & Boomsma, D. I. (1999). The influ-
ence of religion on alcohol use initiation: evidence for genotype X environment
interaction. Behavior Genetics, 29, 445–453.

Krausz, M., Haasen, C., Reimer, J., Basdekis, R., & Karow, A. (2002). International
aspects of epidemiology in substance use. Discussion of “Epidemiological aspects
of opiate dependence in Europe”. Paper presented at the XII World Congress of
Psychiatry, Yokohama, Japan.

Labouvie, E., Bates, M. E., & Pandina, R. J. (1997). Age of first use: its reliability and
predictive utility. Journal of Studies on Alcohol, 58, 638–643.

Lanza, S. T., & Collins, L. M. (2002). Pubertal timing and the onset of substance use in
females during early adolescence. Prevention Science, 3, 69–82.

Lewinsohn, P. M., Rohde, P., & Brown, R. A. (1999). Level of current and past adoles-
cent cigarette smoking as predictors of future substance use disorders in young
adulthood. Addiction, 94, 913–921.

Lynskey, M. T., Fergusson, D. M., & Horwood, L. J. (1998). The origins of the correla-
tions between tobacco, alcohol, and cannabis use during adolescence. Journal of
Child Psychology and Psychiatry, and Allied Disciplines, 39, 995–1005.

Lyketsos, C. G., Garret, E., Liang, K. Y., & Anthony, J. C. (1999). Cannabis use and
cognitive decline in persons under 65 years of age. American Journal of Epidemiology,
149, 794–800.

Lynskey, M. T., Heath, A. C., Nelson, E. C., Bucholz, K. K., Madden, P. A., Slutske, W. S.,
et al. (2002). Genetic and environmental contributions to cannabis dependence in a
national young adult twin sample. Psychological Medicine, 32, 195–207.

100 James C. Anthony



Lyons, M. J., Toomey, R., Meyer, J. M., Green, A., Eisen, S. A., Goldberg, J., et al.
(1997). How do genes influence marijuana use? The role of subjective effects.
Addiction, 92, 409–417.

Maes, H. H., Woodard, C. E., Murrelle, L., Meyer, J. M., Silberg, J. L., Hewitt, J. K., et al.
(1999). Tobacco, alcohol and drug use in eight- to sixteen-year-old twins: the
Virginia Twin Study of Adolescent Behavioral Development. Journal of Studies on
Alcohol, 60, 293–305.

Manski, C. F., Pepper, J. V., & Petrie, C. V. (Eds.) (2001). Informing America’s policy
on illegal drugs. Washington, DC: National Academy Press.

Masse, L. C., & Tremblay, R. E. (1997). Behavior of boys in kindergarten and the onset
of substance use during adolescence. Archives of General Psychiatry, 54, 62–68.

McKnight, B., Cook, L. S., & Weiss, N. S. (1999). Logistic regression analysis for more than
one characteristic of exposure. American Journal of Epidemiology, 149, 984–992.

Miles, D. R., van den Bree, M. B., Gupman, A. E., Newlin, D. B., Glantz, M. D., &
Pickens, R. W. (2001). A twin study on sensation seeking, risk taking behavior and
marijuana use. Drug and Alcohol Dependence, 62, 57–68.

Miller, L., Davies, M., & Greenwald, S. (2000). Religiosity and substance use and
abuse among adolescents in the National Comorbidity Survey. Journal of the
American Academy of Child and Adolescent Psychiatry, 39, 1190–1197.

Morgenstern, J., Langenbucher, J., & Labouvie, E. W. (1994). The generalizability of
the dependence syndrome across substances: an examination of some properties of
the proposed DSM-IV dependence criteria. Addiction, 89, 1105–1113.

Morris, J. N. (1957). Uses of epidemiology. London, England: Livingstone.
Neiderhiser, J. M., Reiss, D., Hetherington, E. M., & Plomin, R. (1999). Relationships

between parenting and adolescent adjustment over time: genetic and environmen-
tal contributions. Developmental Psychology, 35, 680–692.

Nelson, C. B., Rehm, J., Ustun, T. B., Grant, B., & Chatterji, S. (1999). Factor structures
for DSM-IV substance disorder criteria endorsed by alcohol, cannabis, cocaine
and opiate users: results from the WHO reliability and validity study. Addiction,
94, 843–855.

O’Malley, P. M., & Johnston, L. D. (2002). Epidemiology of alcohol and other drug use
among American college students. Journal of Studies on Alcohol, 14(Suppl.), 23–39.

Oetting, E. R. (1999). Primary socialization theory. Developmental stages, spirituality,
government institutions, sensation seeking, and theoretical implications. V.
Substance Use and Misuse, 34, 947–982.

Palmgreen, P., Donohew, L., Lorch, E. P., Hoyle, R. H., & Stephenson, M. T. (2001).
Television campaigns and adolescent marijuana use: tests of sensation seeking tar-
geting. American Journal of Public Health, 91, 292–296.

Pandina, R. J., & Johnson, V. (1990). Serious alcohol and drug problems among ado-
lescents with a family history of alcoholism. Journal of Studies on Alcohol, 51,
278–282.

The Epidemiology of Cannabis Dependence 101



Perkonigg, A., Lieb, R., & Wittchen, H. U. (1998). Prevalence of use, abuse and
dependence of illicit drugs among adolescents and young adults in a community
sample. European Addiction Research, 4, 58–66.

Perkonigg, A., Lieb, R., Hofler, M., Schuster, P., Sonntag, H., & Wittchen, H. U. (1999).
Patterns of cannabis use, abuse and dependence over time: incidence, progression
and stability in a sample of 1228 adolescents. Addiction, 94, 1663–1678.

Petraitis, J., Flay, B. R., Miller, T. Q., Torpy, E. J., & Greiner, B. (1998). Illicit substance
use among adolescents: a matrix of prospective predictors. Substance Use and
Misuse, 33, 2561–2604.

Pickens, R., & Meisch, R. A. (1973). Behavioral aspects of drug dependence. Minnesota
Medicine, 56, 183–186.

Plant, M., & Miller, P. (2001). Young people and alcohol: an international insight. Alcohol
and Alcoholism, 36, 513–515.

Poulton, R. G., Brooke, M., Moffitt, T. E., Stanton, W. R., & Silva, P. A. (1997). Prevalence
and correlates of cannabis use and dependence in young New Zealanders. The New
Zealand Medical Journal, 110, 68–70.

Rey, J. M., Sawyer, M. G., Raphael, B., Patton, G. C., & Lynskey, M. (2002). Mental
health of teenagers who use cannabis. Results of an Australian survey. The British
Journal of Psychiatry, 180, 216–221.

Rios-Bedoya, C., Samuels, J. F., Wood, N. P., & Anthony, J. C. (2004). Children taking
risks: the association with cocaine and other drug use later in life. Manuscript sub-
mitted for publication.

Risch, N., & Merikangas, K. (1996). The future of genetic studies of complex human
diseases. Science, 273, 1516–1517.

Robins, L. N. (1998). The intimate connection between antisocial personality and sub-
stance abuse. Social Psychiatry and Psychiatric Epidemiology, 33, 393–399.

Robins, L. N., & Przybeck, T. R. (1985). Age of onset of drug use as a factor in drug
and other disorders. National Institute on Drug Abuse Research Monograph, 56,
178–192.

Rosenberg, M. F., & Anthony, J. C. (2001). Early clinical manifestations of cannabis
dependence in a community sample. Drug and Alcohol Dependence, 64, 123–131.

Rowe, D. C., Rodgers, J. L., & Meseck-Bushey, S. (1992). Sibling delinquency and the
family environment: shared and unshared influences. Child Development, 63, 59–67.

Russell, J. M., Newman, S. C., & Bland, R. C. (1994). Epidemiology of psychiatric dis-
orders in Edmonton. Drug abuse and dependence. Acta Psychiatrica Scandinavica,
376(Suppl.), 54–62.

Solowij, N., Stephens, R. S., Roffman, R. A., Babor, T., Kadden, R., Miller, M., et al.
(2002). Cognitive functioning of long-term heavy cannabis users seeking treat-
ment. The Journal of the American Medical Association, 287, 1123–1131.

Stenbacka, M., Allebeck, P., & Romelsjo, A. (1993). Initiation into drug abuse: the
pathway from being offered drugs to trying cannabis and progression to intra-
venous drug abuse. Scandinavian Journal of Social Medicine, 21, 31–39.

102 James C. Anthony



Substance Abuse and Mental Health Services Administration, Office of Applied
Studies (2001). Summary of findings from the 2000 National Household Survey on
Drug Abuse (NHSDA Series H-13, DHHS Publication No. (SMA) 01-3549).
Rockville, MD: Substance Abuse and Mental Health Services Administration,
Office of Applied Studies.

Substance Abuse and Mental Health Services Administration, Office of Applied
Studies (2002a). The DASIS report: marijuana treatment admissions increase
1993–1999. Rockville, MD: Substance Abuse and Mental Health Services
Administration, Office of Applied Studies.

Substance Abuse and Mental Health Services Administration, Office of Applied
Studies (2002b). National Household Survey on Drug Abuse: Main findings 1998.
Rockville, MD: Substance Abuse and Mental Health Services Administration,
Office of Applied Studies.

Substance Abuse and Mental Health Services Administration, Office of Applied
Studies (2002c). National Survey on Drug Use and Health. Retrieved June 1,
2004, from http://www.oas.samhsa.gov/NHSDA/2k2NSDUH.

Substance Abuse and Mental Health Services Administration, Office of Applied Studies
(2002d). Results from the 2001 National Household Survey on Drug Abuse: Volume
I. Summary of National Findings (NHSDA Series H-17, DHHS Publication No.
(SMA) 02-3758). Rockville, MD: Substance Abuse and Mental Health Services
Administration, Office of Applied Studies.

Susser, M., & Susser, E. (1996a). Choosing a future for epidemiology. I. Eras and par-
adigms. American Journal of Public Health, 86, 668–673.

Susser, M., & Susser, E. (1996b). Choosing a future for epidemiology. II. From black box
to Chinese boxes and eco-epidemiology. American Journal of Public Health, 86,
674–677.

Swift, W., Hall, W., & Teesson, M. (2001a). Cannabis use and dependence among
Australian adults: results from the National Survey of Mental Health and Well-
Being. Addiction, 96, 737–748.

Swift, W., Hall, W., & Teesson, M. (2001b). Characteristics of DSM-IV and 
ICD-10 cannabis dependence among Australian adults: results from the National
Survey of Mental Health and Well-Being. Drug and Alcohol Dependence, 63,
147–153.

Tennant Jr., F. S. Detels, R., & Clark, V. (1975). Some childhood antecedents of drug
and alcohol abuse. American Journal of Epidemiology, 102, 377–385.

Tien, A. Y., & Anthony, J. C. (1990). Epidemiological analysis of alcohol and drug use
as risk factors for psychotic experiences. The Journal of Nervous and Mental
Disease, 178, 473–480.

True, W. R., Heath, A. C., Scherrer, J. F., Xian, H., Lin, N., Eisen, S. A., et al. (1999).
Interrelationship of genetic and environmental influences on conduct disorder and
alcohol and marijuana dependence symptoms. American Journal of Medical
Genetics, 88, 391–397.

The Epidemiology of Cannabis Dependence 103



Tsuang, M. T., Lyons, M. J., Meyer, J. M., Doyle, T., Eisen, S. A., Goldberg, J., et al.
(1998). Co-occurrence of abuse of different drugs in men: the role of drug-specific
and shared vulnerabilities. Archives of General Psychiatry, 55, 967–972.

Tsuang, M. T., Lyons, M. J., Harley, R. M., Xian, H., Eisen, S., Goldberg, J., et al.
(1999). Genetic and environmental influences on transitions in drug use. Behavior
Genetics, 29, 473–479.

Tsuang, M. T., Bar, J. L., Harley, R. M., & Lyons, M. J. (2001). The Harvard Twin Study of
Substance Abuse: what we have learned. Harvard Review of Psychiatry, 9, 267–279.

United Nations Office for Drug Control and Crime Prevention. (2002). Global illicit
drug trends 2002. New York: United Nations Office on Drugs and Crime.

United States National Commission on Marihuana and Drug Abuse (1972). Marihuana:
a signal of misunderstanding. Washington, DC: US Government Printing Office.

Van Etten, M. L., & Anthony, J. C. (1999). Comparative epidemiology of initial drug
opportunities and transitions to first use: marijuana, cocaine, hallucinogens and
heroin. Drug and Alcohol Dependence, 54, 117–125.

Van Etten, M. L., Neumark, Y. D., & Anthony, J. C. (1997). Initial opportunity to use
marijuana and the transition to first use: United States 1979–1994. Drug and
Alcohol Dependence, 49, 1–7.

van Os, J., Bak, M., Hanssen, M., Bijl, R. V., de Graaf, R., & Verdoux, H. (2002).
Cannabis use and psychosis: a longitudinal population-based study. American
Journal of Epidemiology, 156, 319–327.

Vega, W. A., Aguilar-Gaxiola, S., Andrade, L., Bijl, R., Borges, G., Caraveo-Anduaga, J. J.,
et al. (2002). Prevalence and age of onset for drug use in seven international sites:
results from the international consortium of psychiatric epidemiology. Drug and
Alcohol Dependence, 68(3), 285–297.

Vlahov, D., Galea, S., Resnick, H., Ahern, J., Boscarino, J. A., Bucuvalas, M., et al.
(2002). Increased use of cigarettes, alcohol, and marijuana among Manhattan,
New York, residents after the September 11th terrorist attacks. American Journal
of Epidemiology, 155, 988–996.

von Sydow, K., Lieb, R., Pfister, H., Hofler, M., Sonntag, H., & Wittchen, H. U. (2001).
The natural course of cannabis use, abuse and dependence over four years: a lon-
gitudinal community study of adolescents and young adults. Drug and Alcohol
Dependence, 64, 347–361.

von Sydow, K., Lieb, R., Pfister, H., Hofler, M., & Wittchen, H. U. (2002). What pre-
dicts incident use of cannabis and progression to abuse and dependence? A 4-year
prospective examination of risk factors in a community sample of adolescents and
young adults. Drug and Alcohol Dependence, 68, 49–64.

Wagner, F. A., & Anthony, J. C. (2002a). From first drug use to drug dependence: devel-
opmental periods of risk for dependence upon marijuana, cocaine, and alcohol.
Neuropsychopharmacology, 26, 479–488.

Wagner, F. A., & Anthony, J. C. (2002b). Into the world of illegal drug use: exposure
opportunity and other mechanisms linking the use of alcohol, tobacco, marijuana,
and cocaine. American Journal of Epidemiology, 155, 918–925.

104 James C. Anthony



The Epidemiology of Cannabis Dependence 105

Wallace Jr., J. M., & Forman, T. A. (1998). Religion’s role in promoting health and
reducing risk among American youth. Health Education Behavior, 25, 721–741.

Wallace Jr., J. M., Forman, T. A., Guthrie, B. J., Bachman, J. G., O’Malley, P. M., &
Johnston, L. D. (1999). The epidemiology of alcohol, tobacco and other drug use
among black youth. Journal of Studies on Alcohol, 60, 800–809.

Warner, L. A., Kessler, R. C., Hughes, M., Anthony, J. C., & Nelson, C. B. (1995). Preva-
lence and correlates of drug use and dependence in the United States. Results from the
National Comorbidity Survey. Archives of General Psychiatry, 52, 219–229.

West, R. (2001). Theories of addiction. Addiction, 96, 3–13.
Wilcox, H. C., Wagner, F. A., & Anthony, J. C. (2002). Exposure opportunity as a

mechanism linking youth marijuana use to hallucinogen use. Drug and Alcohol
Dependence, 66, 127–135.

World Health Organization (1992). The ICD-10 classification of mental and behavioral
disorders: clinical descriptions and diagnostic guidelines. Geneva: World Health
Organization.

Wright, D., & Zhang, Z. (1998). Hierarchical models applied to the National House-
hold Survey on Drug Abuse. www.amstat.org/sections/SRMS/proceedings/papers/
1998_128.pdf

Wu, L. T., & Anthony, J. C. (1999). Tobacco smoking and depressed mood in late child-
hood and early adolescence. American Journal of Public Health, 89, 1837–1840.

Wu, L., Korper, S. P., Marsden, M. S., Lewis, C., & Bray, R. M. (2003). Use of incidence
and prevalence in the substance use literature: a review. Rockville, MD: Substance
Abuse and Mental Health Services Administration, Office of Applied Studies.

Zoccolillo, M., Vitaro, F., & Tremblay, R. F. (1999). Problem drug and alcohol use in
community sample adolescents. Journal of the American Academy of Child and
Adolescent Psychiatry, 38, 900–907.



5

The Adverse Health and Psychological
Consequences of Cannabis Dependence
WAY N E H A L L A N D NA D I A S O L OW I J

People who become dependent on cannabis are more likely than infrequent users
to experience any of the adverse health effects that are caused by chronic
cannabis use. Dependent cannabis use is rare in comparison with the more preva-
lent pattern of experimental and intermittent use (Bachman et al., 1997), but it
may nonetheless affect as many as 1% of adults in the USA and Australia in any
1 year (Anthony et al., 1994; Hall et al., 1999a). Dependent cannabis users typi-
cally smoke two or more cannabis cigarettes a day over periods of years or
decades in a minority of cases (Copeland et al., 2001; Solowij, 2002; Swift et al.,
1998b).

This chapter summarizes the most probable adverse health effects that
cannabis-dependent persons are at increased risk of experiencing. With few
exceptions (e.g., Solowij et al., 2002; Taylor et al., 2000), the literature does not
directly assess the adverse health effects of cannabis dependence. The most
probable effects can nonetheless be inferred from the more common studies of
the effects of long-term daily cannabis use because many daily users are depend-
ent on cannabis (Swift et al., 1998a, 2001). The chapter reviews evidence on the
adverse health effects of more or less daily use over periods of years during
young adulthood, and among those who seek treatment in their mid-thirties who
have used cannabis more or less daily for the past 15–20 years. These effects are
organized in approximate order of prevalence and confidence that the relation-
ship is causal (Hall & Babor, 2000a).

Assessing Health Effects of Chronic Cannabis Use

A major difficulty in appraising the adverse health effects of chronic cannabis
use is a dearth of good epidemiological evidence on the long-term health con-
sequences of cannabis use, and problems in interpreting the evidence that is
available (Hall & Pacula, 2003; Hall et al., 1999b). Much of the evidence comes
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from North America, although more work is beginning to be reported from
Australia (e.g., Swift et al., 1998a), the Netherlands (e.g., van Os et al., 2002),
and New Zealand (e.g., Fergusson et al., 2000), where there are relatively high
rates of cannabis use among young adults.

The value of these epidemiological studies is often weakened by difficulties in
excluding alternative explanations of associations observed between cannabis
use and adverse health outcomes (Hall et al., 1999b). Heavy cannabis use, for
example, is correlated with alcohol and tobacco use, both of which adversely
affect health in ways that may be difficult to distinguish from the effects of
cannabis (e.g., respiratory disease and motor vehicle accidents). These interpre-
tative issues are highlighted in the following review.

The Respiratory Risks of Cannabis Smoking

Over the past two decades, cross-sectional and longitudinal studies in the USA
have shown that people who are regular smokers of cannabis but not tobacco
have more symptoms of chronic bronchitis than non-smokers (see Tashkin,
1999, for a review). The immunological competence of the respiratory system
in people who only smoke cannabis is also impaired, increasing their suscepti-
bility to infectious diseases, such as pneumonia (Tashkin, 1999).

A prospective study was recently conducted by Taylor et al. (2000, 2002)
who studied symptoms of respiratory disease and respiratory function in 1037
New Zealand youths who were followed from birth until age 21. They com-
pared symptoms of respiratory disease and respiratory function in those who
were cannabis dependent, cigarette smokers, and non-smokers of tobacco and
cannabis. After adjusting for the effects of tobacco use, it was found that
cannabis-dependent subjects had higher rates of wheezing, shortness of breath,
chest tightness, and morning sputum production in comparison to non-smokers.
The effects of cannabis dependence on respiratory symptoms were “generally
similar to and occasionally greater than for tobacco smokers of 1–10 cigarettes/
day” (Taylor et al., 2000, p. 1673). A significantly higher proportion of
cannabis-dependent subjects also had evidence of impaired respiratory func-
tion. The adverse effects of tobacco and cannabis smoking were additive.

Taylor et al. (2002) reported a follow-up of this cohort to age 26 years in
which analyses were undertaken of the cumulative effects of cannabis on respi-
ratory function (objectively assessed by forced expiratory volume and vital
capacity). The study assessed cannabis use at ages 18, 21, and 26 years, and care-
fully controlled for the effects of cigarette smoking assessed at the same ages.
The heaviest cannabis users (900 or more occasions of use by age 26 years) had
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2.6–7% reductions in lung function. The authors argued that given the short time
frame of the follow-up, “the trend suggests that continued cannabis smoking 
has the potential to result in clinically important impairment of lung function” 
(p. 1055).

In very long-term cannabis users who are also often regular tobacco smok-
ers, cannabis smoking appears to exacerbate the adverse respiratory effects of
tobacco smoking (Tashkin, 1999). For example, half of the participants who
had smoked cannabis for 20 years studied in Australia reported symptoms of
chronic bronchitis (Swift et al., 1998b) and most of these were or had also been
regular tobacco smokers. This was double the rate of symptoms reported by
their age peers who did not smoke cannabis.

Chronic Cannabis Use and Respiratory Cancers

Cannabis smoking could be a cause of cancer if tetrahydrocannabinol (THC)
or the substances generated when cannabis is burnt produced genetic mutations
in somatic cells exposed to cannabis smoke (such as those in the lung). There
is only weak evidence that THC is “mutagenic” in this sense (MacPhee, 1999).
THC can produce changes in cellular processes in animal cells in the test tube,
altering cell metabolism, DNA synthesis, and cell division (MacPhee, 1999).
These changes, however, probably delay or stop cell division rather than pro-
duce cellular changes that may lead to cancer (MacPhee, 1999). There is no
evidence that THC and other cannabinoids produce mutations in microbial
assays used to assess mutagenicity, such as the Ames test (MacPhee, 1999;
Marselos & Karamanakos, 1999). Indeed, there is some evidence that THC and
other cannabinoids may have anti-tumor activity in cell cultures and in animals
(Guzman, 2003).

Cannabis smoke is mutagenic in the test tube, and hence is a potential car-
cinogen (Marselos & Karamanakos, 1999). Cannabis smoke produces chromo-
somal aberrations, is mutagenic in the Ames test, and causes cancers in the
mouse skin test (MacPhee, 1999). The fact that cannabis smoke is carcinogenic
suggests that any cancers caused by cannabis smoking are most likely to occur
in organs that receive long-term exposure to carcinogens in cannabis smoke,
such as the lungs, the aerodigestive tract (mouth, tongue, esophagus), and the
bladder (Hall & MacPhee, 2002).

There are good reasons for suspecting that cannabis may cause cancers of the
lung and the aerodigestive tract (Hall & MacPhee, 2002). First, tobacco is a
cause of respiratory cancer and cannabis smoke contains many of the same car-
cinogens as tobacco smoke (Marselos & Karamanakos, 1999). Second, chronic
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cannabis smokers show many of the pathological changes in lung cells that pre-
cede the development of cancer in tobacco smokers (Tashkin, 1999).

Cancers have been reported in the aerodigestive tracts of young adults who
have been chronic cannabis smokers (Donald, 1991; Taylor, 1988). In many
cases, members of this group were also cigarette smokers and alcohol con-
sumers, but Caplan and Brigham (1990) reported two cases of cancer of the
tongue in men aged 37 and 52 years who neither smoked tobacco nor con-
sumed alcohol. A history of long-term daily cannabis use was their only shared
risk factor. These reports raise a suspicion but provide limited support for the
hypothesis that cannabis use is a cause of upper respiratory tract cancers. They
do not compare rates of cannabis use in cases and controls, and cannabis expo-
sure has been assessed retrospectively, knowing that the user has cancer.

Sidney et al. (1997) studied cancer incidence during an 8.6-year follow-up of
64,855 members of the Kaiser Permanente Medical Care Program. Participants
were asked about cannabis use during medical screening (average age 33 years)
between 1979 and 1985 and followed up for a mean of 8.6 years. At study entry,
38% had never used cannabis, 20% had used it less than 6 times, 20% were for-
mer users, and 22% were current cannabis users. There were no more cases of
cancer at follow-up when those who had ever used cannabis and current
cannabis users were compared to those who had never used cannabis at study
entry. There were more tobacco-related cancers among tobacco smokers
(regardless of cannabis use) but no more among cannabis smokers. Males who
had ever smoked cannabis had an increased risk of prostate cancer (relative risk,
RR � 3.1), and so did males who were current cannabis smokers (RR � 4.7).

Zhang et al. (1999) compared rates of cannabis use among 173 persons with
primary squamous cell carcinoma of the head and neck and 176 controls who
were blood donors matched on age and sex from the same hospital. Cases were
more likely to have used cannabis than controls (14% and 10%, respectively),
with a 2.6 odds ratio (OR) for cannabis smoking after adjusting for cigarette
smoking, alcohol use, and other risk factors. The cases with cancer smoked
cannabis more often and for longer than the controls. The relationship between
cannabis smoking and these cancers was stronger among adults under the age
of 55 years (OR � 3.1).

Two recent studies of oral squamous cell carcinoma have failed to find any
association between cannabis use and oral cancers. Llewellyn et al. (2004)
reported a case–control study of 116 cases (identified from a cancer register)
and 207 age and sex matched controls (sampled from the same general practices
as the cases). They failed to find any association between self-reported cannabis
use and oral cancers in young adults but they only compared people who had
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used cannabis heavily (10% of the sample) with the majority who reported no
use and the prevalence of cannabis use was low.

Rosenblatt et al. (2004) reported a more convincing null finding in a larger
community-based study of 407 cases and 615 controls aged 18–65 years in
Washington state. They found no relationship between the risk of oral squamous
cell carcinoma and various indices of cannabis use, including ever versus never
used, frequency of use, and duration. They argued that the Zhang et al. (1999)
study findings arose from bias introduced by the use of blood donors as controls.
The prevalence of cannabis use was lower than it should have been among con-
trols, thereby producing a spurious association. By contrast, the prevalence of
cannabis use among the controls in Rosenblatt et al.’s study was exactly that pre-
dicted from population surveys of cannabis use in the USA adult population.

The conflicting findings mean that it is unclear what the risk of oral cancer is
among cannabis smokers. The risk appears to be small when compared to those
of tobacco and alcohol, especially given the modest increase in RR observed in
the only positive study and the good statistical power in the study that failed to
detect an association of this size (Rosenblatt et al., 2004). There is also uncer-
tainty about whether the risks of cannabis smoking interact with those of alcohol
and tobacco, which many cannabis users also use. Larger cohort studies and
larger, well-designed case–control studies of cancers are needed to clarify the
relationship between cannabis smoking and cancer risk. These risks may become
clearer as the baby boomer birth cohorts (who were the first to smoke cannabis
in any numbers) enter the age groups in which cancer incidence begins to rise
steeply (Hall & MacPhee, 2002; Rosenblatt et al., 2004).

Chronic Cannabis Use and Brain Function

Cannabis exerts its most prominent effects on the central nervous system where
it acts on an endogenous cannabinoid system that is involved in regulating
mood, emotion, memory, attention, and other cognitive functions (Solowij,
1998). Recent animal research has established that cannabinoid receptors play a
role in memory storage and retrieval processes (see Iversen, 2003; Piomelli,
2003; Solowij, 2002). The findings from both human and animal research sug-
gest that prolonged use of cannabis alters the functioning of the brain’s cannabi-
noid system but that this does not translate to serious impairment (for recent
reviews of the literature, see Ameri, 1999; Solowij, 1999, 2002).

Evidence for structural brain damage in humans following prolonged expo-
sure to cannabis has generally not been sustained (see Solowij, 1998, 1999 for
reviews). A recent study used sophisticated measurement techniques to show
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that frequent but relatively short-term use of cannabis produces neither struc-
tural brain abnormalities nor global or regional changes in brain tissue volume
or composition that are assessable by magnetic resonance imaging (MRI)
(Block et al., 2000a). More recent research has found reduced cortical gray mat-
ter and increased white matter in those who commenced using cannabis before
the age of 17 years compared to those who started using later (Wilson et al.,
2000). The possibility that there may be greater neurotoxic and adverse hor-
monal and developmental effects of cannabis use in adolescence deserves fur-
ther attention in research.

A number of studies have demonstrated altered brain function and metabo-
lism in humans following acute and chronic use of cannabis using cerebral
blood flow (CBF), positron emission tomography (PET), and electroencephalo-
graphic (EEG) techniques. In the most recent carefully controlled study, Block
and colleagues (2000b) found that after more than 26 h of supervised absti-
nence, frequent cannabis users (17 times per week for approximately 4 years)
showed substantially lower resting levels of brain blood flow (up to 18%) than
controls in a large region of posterior cerebellum and in prefrontal cortex.
Similarly, Lundqvist et al. (2001) showed lower mean hemispheric and frontal
blood flow shortly after cessation of cannabis use. These changes may have
direct or indirect effects on cognitive function.

Loeber and Yurgelun-Todd (1999) have proposed that chronic cannabis use
results in changes at the cannabinoid receptors that affect the dopamine sys-
tem. This, in turn, produces a global reduction in brain metabolism, particu-
larly in the frontal lobe and cerebellum. Recent research is increasingly using
functional imaging techniques to examine brain activation during the perform-
ance of cognitive tasks (e.g., Porrino et al., 2004; Smith et al., 2004; Solowij 
et al., 2004). Preliminary studies have shown diminished activity in the brains
of chronic marijuana users relative to controls, even when the cannabis users
abstained from cannabis for 28 days prior to testing (Block et al., 2002; Loeber &
Yurgelun-Todd, 1999).

Chronic Cannabis Use and Cognitive Impairment

Cognitive impairments, particularly short-term memory deficits, are reported by
many cannabis-dependent persons who seek help to cease using cannabis, and
are often given as one of the main reasons for wanting to stop using cannabis
(Solowij, 1998). The evidence from controlled studies, however, indicates that
long-term heavy use of cannabis does not appear to produce severe or grossly
debilitating impairment of cognitive function like that produced by chronic
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heavy alcohol use (Solowij, 1998). There is, nonetheless, evidence that long-
term or heavy cannabis users show more subtle types of cognitive impairment
that are detected in well-controlled studies using sensitive measures.

A major concern with earlier studies of the cognitive effects of chronic
cannabis use was that cannabis users might have had poorer cognitive function-
ing than controls before they started to use cannabis (Solowij, 1998). Recent
studies have addressed this problem by matching users and non-users on esti-
mated premorbid intellectual functioning (Solowij, 1998) or on test performance
prior to the onset of cannabis use (Block & Ghoneim, 1993; Block et al., 2002;
Pope & Yurgelun-Todd, 1996). These studies have found cognitive impairments
associated with frequent and/or long-term cannabis use. Frequent users (using at
least 7 times per week for 2 years) showed impairment in tests assessing verbal
expression, mathematics, and memory (Block & Ghoneim, 1993; Block et al.,
2002). Heavy users (using at least 22 of the past 30 days) were more susceptible
to interference, made more perseverative errors, had poorer recall, and showed
deficient learning compared to light users (who had used no more than 9 times in
the past month) (Pope & Yurgelun-Todd, 1996).

Solowij et al. (2002) found few impairments when comparing the neuropsy-
chological performance of dependent, heavy cannabis users (near daily) with an
average 10 years of regular use to a non-user control group. Heavy users with an
average 24 years of regular use, however, showed impaired attention and a gen-
eralized memory deficit with impaired verbal learning, retention, and retrieval.
Both groups of users showed impaired temporal judgment. In a series of earlier
studies, Solowij (1998) used more sensitive measures of brain function (event-
related potentials) to demonstrate attentional impairments in shorter-term users
(5� years). In every study, Solowij found that impairment increased with the
number of years of cannabis use (Solowij, 1998; Solowij et al., 2002).

While specific deficits in verbal learning, memory, and attention continue to
be the most consistently replicated impairments in this population, the deficits
are variously attributed to duration of cannabis use (Solowij et al., 2002), fre-
quency of cannabis use (Pope et al., 2001), or cumulative dosage effects (Bolla
et al., 2002). The differential effects of the various parameters of cannabis use
(frequency, duration, and dose) have not been investigated consistently, and
debate continues about whether these deficits should be attributed to lingering
acute effects, drug residues, abstinence effects, or gradual changes occurring in
the brain as a result of cumulative exposure to cannabis (Pope et al., 1995;
Solowij, 1998, 2002; Solowij et al., 2002).

Research continues to investigate the propensity for recovery of cognitive
functioning following cessation of cannabis use. Solowij (1998) found partial



recovery following a median 2 years abstinence (range 3 months–6 years) in a
small group of ex-users performing a selective attention task. Sensitive brain
event-related potential measures, however, continued to show impaired informa-
tion processing that was correlated with the number of years of cannabis use.
Bolla et al. (2002) found persistent dose-related decrements in neurocognitive
performance after 28 days abstinence in heavy young users (mean age 20, 
5 years use). Pope et al. (2001) reported that memory impairments may recover
after 28 days abstinence from cannabis, while in another report based on the
same sample (Pope et al., 2002), they found that verbal and memory deficits per-
sisted in those who had commenced cannabis use prior to the age of 17 years but
not in those who started later in life. Subjects were between the ages of 30 and
55 years at the time of the study. This finding accords with other findings of
adverse effects in those commencing regular cannabis use before versus after the
age of 17 years (Ehrenreich et al., 1999; Wilson et al., 2000). Further research is
needed to elucidate the impact of cannabis use on the developing brain.

The hippocampus, prefrontal cortex, and cerebellum are major sites of endo-
genous cannabinoid activity and strongly implicated in the cognitive impairments
associated with chronic cannabis use. Functional brain imaging studies hold
promise for further investigation of the parameters of cannabis use that are asso-
ciated with specific short- or long-lasting cognitive deficits and the neurocognitive
concomitants of dysfunction (e.g., Porrino et al., 2004; Smith et al., 2004; Solowij
et al., 2004).

Lyketsos et al. (1999) have reported the only large-scale prospective epi-
demiological study of the effect of cannabis use on cognitive functioning. They
assessed cognitive decline on the Mini Mental State Examination (MMSE) in
1318 adults over 11.5 years. They found no relationship between cannabis 
use and decline in MMSE score, and this persisted when adjustments were
made for age, sex, education, minority status, and use of alcohol and tobacco.
The Lyketsos et al. study is consistent with other evidence that cannabis use
does not produce gross cognitive impairment (Solowij, 1998), but for the fol-
lowing reasons it does not exclude the possibility that cannabis use causes
more subtle cognitive impairment.

First, only 57% of those initially interviewed were followed up, and those
who were not followed up had poorer MMSE scores at first assessment. Second,
the MMSE is a screening test for gross cognitive impairment. It tests a restricted
set of very simple cognitive functions and it is, therefore, not sensitive to smaller
changes in specific cognitive functions. Third, any effect of cannabis use may
have been diluted by the inclusion among “heavy users” of people who reported
smoking daily or more often for over 2 weeks during any one of the study wave
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periods. Since cannabis use declines steeply with age (Bachman et al., 1997),
few in this sample were likely to be daily cannabis users for any length of time.

Accidental Injury and Chronic Cannabis Use

Cannabis intoxication produces dose-related impairments in cognitive and
behavioral performance, slowing reaction time and information processing,
impairing perceptual-motor coordination and motor performance, short-term
memory, attention, signal detection, tracking behavior, and time perception (Hall
et al., 1994; Solowij, 1998; Ramaekers et al., 2004). These effects increase with
the dose of THC, and are larger and more persistent in tasks that require sus-
tained attention (Chait & Pierri, 1992; Hall et al., 1994).

It has been unclear until recently whether these impairments increase the 
risk of motor vehicle accidents in most cannabis users (Hall et al., 2001).
Studies of the effects of cannabis upon on-road driving performance, for 
example, found modest impairments (Smiley, 1999) as cannabis-intoxicated
persons drive more slowly and take fewer risks than alcohol-intoxicated drivers,
probably because they are more aware of their psychomotor impairment than
alcohol-affected drivers (Smiley, 1999). Epidemiological evidence on the role
of cannabis use in fatal motor vehicle accidents had also been equivocal because
blood levels of the cannabinoids often studied did not indicate whether a driver
or pedestrian was intoxicated at the time of an accident (see Hall et al., 2001 for
a review). Moreover, many drivers with cannabinoids in their blood also have a
high blood alcohol level at the time of the accident (Hall et al., 2001). The fact
that cannabis was rarely found on its own in motor vehicle fatalities was con-
sistent with the epidemiological evidence that cannabis is often used with alco-
hol (e.g., Hall et al., 2001). The separate effects of alcohol and cannabis on
psychomotor impairment and driving performance were approximately additive
(Chesher, 1995).

More recent evidence supports an increased risk of accidents among cannabis
users who drive. Gerberich et al. (2003) analyzed the relationship between self-
reported cannabis use and hospitalization for accidental injury in a cohort of
64,657 patients from a Health Maintenance Organization (HMO). Current
cannabis users had higher rates of all-cause injury, self-inflicted injury, motor
vehicle accidents, and assaults than former cannabis users or non-users, in both
men and women. These relationships persisted for all-cause injury after control-
ling for other variables including alcohol and tobacco use among both men
(RR � 1.28) and women (RR � 1.37). The relationships for motor vehicle acci-
dents (RR � 1.96) and assault (RR � 1.90) persisted after statistical adjustment



among men but not among women, reflecting much lower rates of both cannabis
use and accidents in women than men in the cohort.

Mura et al. (2003) reported a case–control study of the relationship between
THC and its metabolites in the serum of 900 persons hospitalized for injuries
sustained in motor vehicle accidents and 900 controls of the same age and sex
admitted to the same French hospitals for reasons other than trauma. The pro-
portion with THC in their sera was higher in cases (10%) than controls (5%)
(OR � 2.5). The highest proportion was found among those under the age of
27 years. They did not statistically adjust for blood alcohol level in these analyses
but in 60% of their cases THC was found alone.

The convergence of recent evidence suggests that cannabis does increase the
risk of motor vehicle crashes (Ramaekers et al., 2004). Studies that have meas-
ured THC in blood (rather than inactive metabolites that reflect past use) have
found a dose–response relationship between THC and risk of accident. The
combination of THC and alcohol produces more marked impairment and
increased accident risk (Ramaekers et al., 2004).

Cardiovascular Effects

The most consistent physiological effect of cannabis in humans and animals is to
increase heart rate (Chesher & Hall, 1999; Jones, 2002). This change parallels
the experienced “high” and is related to amount of THC in the blood (Chesher &
Hall, 1999). The hearts of healthy young adults are only mildly stressed by these
effects (Institute of Medicine, 1999; Jones, 2002; Sidney, 2002). An increased
heart rate is most obvious in occasional cannabis users because users become tol-
erant to these effects of THC within 24 h in laboratory studies and, in some cases,
even large amounts of cannabis had little effect on heart rate (Chesher & Hall,
1999; Jones, 2002). The development of tolerance to these effects has also been
observed in field studies of chronic heavy cannabis users in Costa Rica, Greece,
and Jamaica. These studies failed to find any evidence of cardiac toxicity related
to cannabis use (Chesher & Hall, 1999).

There are a number of concerns about the effects of cannabis use on patients
with ischemic heart disease, hypertension, and cerebrovascular disease (Jones,
2002; Sidney, 2002). These include the possibilities of cardiac arrhythmias,
chest pain, and myocardial infarction (heart attack). As THC has analgesic
effects, it may mask chest pain, delaying treatment seeking. Cannabis smoking
also increases the level of carboxyhaemoglobin in the blood, decreasing oxygen
delivery to the heart, increasing the work of the heart and, perhaps, the risk of
atheroma formation (Jones, 2002). Patients with cerebrovascular disease may
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also experience strokes caused by changes in blood pressure and patients with
hypertension may experience exacerbations of their disease for the same reason
(Chesher & Hall, 1999).

Mittleman et al. (2001) reported a case-crossover study to assess whether
smoking cannabis may trigger an acute myocardial infarction. They asked
3882 patients who had had a myocardial infarction in the previous 4 days about
their use of marijuana in the day on which it occurred. They compared this with
the rate of cannabis use on another recent day when they had not had an infarct.
Cannabis use was found to increase the risk of a myocardial infarction 4.8
times in the hour after use. The risk dropped rapidly after the first hour, as
expected from the time course of the effects that THC and carbon monoxide
have on heart function. Mittleman et al. estimated that a 44-year-old adult who
used cannabis daily would increase their annual risk of an acute cardiovascular
event by 1.5–3%.

The findings of this study are consistent with laboratory studies that have
found that smoking cannabis cigarettes adversely affects patients with heart dis-
ease. Aronow and Cassidy (1974) compared the effect of smoking a cannabis
and a high nicotine cigarette on heart rate and the time required to induce chest
pain in an exercise tolerance test. Heart rate increased by 43%, and the time taken
to produce chest pain halved after smoking a cannabis cigarette. Aronow and
Cassidy (1975) compared the effects of smoking a single cannabis cigarette and
a high nicotine cigarette in 10 men with heart disease, all of whom were cigarette
smokers. Smoking cannabis produced a 42% increase in heart rate, compared
with a 21% increase after smoking the tobacco cigarette. Exercise tolerance time
was halved after smoking a cannabis cigarette by comparison with a tobacco 
cigarette. These findings have been confirmed by Gottschalk et al. (1977).

Special Populations of Cannabis-Dependent Persons

The Educational Consequences of Adolescent Cannabis Dependence

Adolescents who initiate cannabis use in their early teens are more likely to
become regular cannabis users and are more likely to discontinue a high school
education and to experience job instability in young adulthood (Hall & Pacula,
2003a; Lynskey & Hall, 2000). The strength of these relationships in cross-
sectional studies is reduced in longitudinal studies when account is taken of the fact
that adolescents who are heavy cannabis users have lower academic aspirations
and poorer high school performance prior to using cannabis than do their peers
who do not use at the same age (Hall & Pacula, 2003a; Lynskey & Hall, 2000).



A causal interpretation of the link between early cannabis use and subsequent
educational performance has been supported by studies that have statistically
controlled for a range of variables on which cannabis users and non-users differ
prior to their cannabis use (e.g., Fergusson & Horwood, 1997, 2000; Macleod
et al., 2004). In these and other studies, early cannabis use predicts an increased
risk of cannabis dependence, early school leaving, and precocious transitions to
adult roles by engaging in early sexual activity, unplanned parenthood during
adolescence, unemployment, and leaving the family home early (Hall & Pacula,
2003a; Hall et al., 2001; Lynskey & Hall, 2000). Fergusson et al. (2003a) attrib-
ute the lower educational achievement in young people to the effects of the
social context in which cannabis is used, rather than any specific effect of
cannabis itself on intellectual ability or motivation. It is still possible that poorer
cognitive functioning might contribute to poor school performance and hence to
early school leaving.

The Gateway Hypothesis

Research on drug use in adolescence and adulthood among American adoles-
cents in the 1970s has consistently found a regular pattern of initiation into the
use of illicit drugs in which cannabis use typically follows alcohol and tobacco
use and precedes the use of stimulants and opioids (Hall & Lynskey, 2003; Hall
et al., 2001).

The interpretation of this sequence of drug initiation remains controversial
(Hall & Lynskey, 2003b). Some argue that the pattern arises because the phar-
macological effects of cannabis increase the likelihood of using more hazardous
drugs later in the sequence, a hypothesis for which there is some supportive ani-
mal evidence (Hall & Lynskey, 2003b). There is also support for two other
hypotheses that are not mutually exclusive:

1. that there is a selective recruitment into cannabis use of non-conforming
adolescents who have a propensity to use a range of intoxicating sub-
stances, including other illicit drugs;

2. that once recruited to dependent cannabis use, the regular social interaction
with drug using peers and the illicit drug market increases the likelihood of
their using other illicit drugs (Hall et al., 2001).

When compared to non-using peers, adolescents who start cannabis use early
and become daily cannabis users are at a higher risk of using other illicit drugs
(Fergusson & Horwood, 1997, 2000; Fergusson et al., 2002). This increased
risk is attributed to factors that are in place even before the cannabis use begins
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(i.e., family backgrounds and school performance), in addition to the finding
that early users are more likely to keep company with other drug using peers
(Fergusson & Horwood, 2000). Nonetheless, the better-controlled longitudinal
studies show that heavy cannabis use in adolescence predicts an increased risk
of using “harder” drugs that persists after controlling for pre-existing differ-
ences between adolescents who do and do not use cannabis (Fergusson &
Horwood, 2000; Fergusson et al., 2002; Hall & Lynskey, 2003b).

One possibility is that this unexplained association is due to uncontrolled fac-
tors, such as a genetic vulnerability to become dependent on a variety of differ-
ent drugs. Studies of alcohol, tobacco, and other drug use in identical and
non-identical twins indicate that there is a genetic vulnerability to developing
dependence on alcohol (Heath, 1995), cannabis (Kendler & Prescott, 1998), and
tobacco (Han et al., 1999). More importantly, a component of the genetic vul-
nerability to dependence on these three drug classes is shared or common (True
et al., 1999), and so are the shared family and environmental factors that influ-
ence alcohol and cannabis dependence (Lynskey et al., 1998; True et al., 1999).

The hypothesis of common genes for regular use of cannabis and other illicit
drugs has been directly tested using a discordant twin design by Lynskey et al.
(2003). In this study, Lynskey et al. examined the relationship between cannabis
and other illicit drug use in 311 monozygotic (136) and dizygotic (175)
Australian twin pairs in which one twin had and the other twin had not used
cannabis before the age of 17 years. If the association was attributable to a
shared environment, then discordant twins raised together should not differ in
the use of other illicit drugs. Similarly, if the association was attributable to a
shared genetic vulnerability to drug dependence, then there should be no differ-
ence in the use of other illicit drugs between monozygotic twins who did and
did not use cannabis before the age of 17 years. Lynskey et al. found that the
twin who had used cannabis before the age of 17 years was more likely to have
used sedatives, hallucinogens, stimulants, and opioids than their co-twin who
had not used cannabis before the age of 17 years. Twins who had used cannabis
were also more likely to report symptoms of abuse or dependence on cannabis
and other illicit drugs than their twin who did not. These relationships persisted
after controlling for other non-shared environmental factors that predicted an
increased risk of developing drug abuse or dependence.

The findings of Lynksey et al. (2003), when taken together with those of
Fergusson and Horwood (2000), suggest that shared genes and/or shared envi-
ronment explain a substantial part of the association between cannabis use and
other illicit drug use. The size of the association in the study of twins after sta-
tistical adjustment was substantially smaller (RR � 2–4) than that reported in
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the study of Fergusson and Horwood (2000) (RR � 59) but this may reflect in
part the cruder measure of cannabis use in the Lynskey et al. study.

Psychosis and Schizophrenia

Until recently, the most convincing evidence that cannabis use precipitates schizo-
phrenia came from a 15-year prospective study of cannabis use and schizophre-
nia in 50,465 Swedish conscripts (Andreasson et al., 1987). Andreasson et al.
found that those who had tried cannabis by age 18 years were 2.4 times more
likely to receive a diagnosis of schizophrenia than those who had not. The likeli-
hood of receiving a diagnosis of schizophrenia increased with the number of
times cannabis had been used. Compared to those who had not used cannabis,
the risk of developing schizophrenia was 1.3 times higher for those who had used
cannabis 1–10 times, 3 times higher for those who had used cannabis between
1 and 50 times, and 6 times higher for those who had used cannabis more than
50 times. These risks were substantially reduced after statistical adjustment for
variables that were related to the risk of developing schizophrenia but they nev-
ertheless remained statistically significant. Compared to those who had never
used cannabis, those who had used cannabis 1–10 times were 1.5 times more
likely, and those who had used 10 or more times were 2.3 times more likely to
receive a diagnosis of schizophrenia.

Zammit et al. (2002) reported a 27-year follow-up of the Swedish cohort
study. Zammit et al. found a dose–response relationship between frequency of
cannabis use at baseline and risk of schizophrenia during the follow up and
demonstrated that the relationship between cannabis use and schizophrenia per-
sisted when they statistically controlled for the effects of other drug use and other
potential confounding factors, including a history of psychiatric symptoms at
baseline. They estimated that 13% of cases of schizophrenia could be averted if
all cannabis use were prevented (i.e., the attributable risk of cannabis to schizo-
phrenia was 13%). The relationship was a little stronger in cases observed in the
first 5 years, probably reflecting the decline in cannabis use that occurs with age.

Zammit et al.’s (2002) findings have been supported by a study conducted by
van Os and colleagues (2002). This was a 3-year longitudinal study of the rela-
tionship between self-reported cannabis use and psychosis in a community sam-
ple of 4848 people in the Netherlands. van Os et al. substantially replicated the
Swedish cohort in a number of important ways. First, cannabis use at baseline
predicted an increased risk of psychotic symptoms during the follow-up period
in individuals who had not reported psychiatric symptoms at baseline. Second,
there was a dose–response relationship between frequency of cannabis use at
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baseline and risk of psychotic symptoms during the follow up period. Third, the
relationship between cannabis use and psychotic symptoms persisted when they
statistically controlled for the effects of other drug use. Fourth, the relationship
between cannabis use and psychotic symptoms was stronger for cases with more
severe psychotic symptoms. van Os et al. estimated the attributable risk of
cannabis to psychosis was 13% for psychotic symptoms and 50% for cases with
psychotic disorders adjudged to need psychiatric treatment. Fifth, those who
reported any psychotic symptoms at baseline were more likely to develop schiz-
ophrenia if they used cannabis than were individuals who were not so vulnerable.

These findings have been replicated in two smaller New Zealand cohort stud-
ies. Arseneault et al. (2002) reported a prospective study of the relationship
between adolescent cannabis use and psychosis in young adults in a New
Zealand birth cohort (N � 759) whose members had been assessed on risk fac-
tors for psychotic symptoms and disorders since birth. Arsenault et al. found a
relationship between cannabis use by age 15 years and an increased risk of psy-
chotic symptoms by age 26 years. So too did Fergusson et al. (2003b), who have
reported a longitudinal study of the relationship between cannabis dependence
at age 18 years and the number of psychotic symptoms reported at age 21 years
in the Christchurch birth cohort in New Zealand. They found that cannabis
dependence at age 18 years predicted an increased risk of psychotic symptoms
at age 21 years (RR of 2.3). This association was smaller but still significant
after adjustment for potential confounds (RR of 1.8).

In all of these studies, the relationship between cannabis use and the timing of
the onset of psychotic symptoms was uncertain. Subjects were assessed once a
year or less often and reported retrospectively on their cannabis use during the
preceding year. Moreover, cannabis use was often only assessed by the number
of times that cannabis had been used or the number of times used per week or
month. A recent French study examined the relationship between cannabis use
and psychotic symptoms in more detail using an experience sampling method
(Verdoux et al., 2002). These investigators asked 79 college students to report on
their drug use and experience of psychotic symptoms at randomly selected time
points, several times each day, over 7 consecutive days. The students gave their
ratings after being randomly prompted to do so by a signal sent to a portable elec-
tronic device that they carried. The students were a stratified sample from a larger
group in which high cannabis users (N � 41) and students identified as vulnera-
ble to psychosis (N � 16) were over-represented. Verdoux et al. found that in
time periods when cannabis was used, users reported more unusual perceptions.
In vulnerable individuals, cannabis use was more strongly associated with
strange impressions and unusual perceptions than in individuals who lacked this



vulnerability. There was no relationship between reporting unusual experiences
and using cannabis, as would be expected if self-medication were involved.

A major epidemiological puzzle, given this evidence, is that the treated inci-
dence of schizophrenia, particularly early onset acute cases, has declined (or
remained stable) during the 1970s and 1980s despite very substantial increases
in cannabis use among young adults in Australia and North America (Hall &
Degenhardt, 2000b). Although there are complications in interpreting such
trends, a large reduction in treated incidence has been observed in a number of
countries which have a high prevalence of cannabis use and in which the reduc-
tion is unlikely to be a diagnostic artifact (Hall, 1998; Degenhardt et al., 2003).

A number of retrospective and prospective studies that have controlled for
confounding variables give evidence that cannabis use exacerbates the symptoms
of schizophrenia (e.g., Linszen et al., 1994). In Australia, a third of persons with
schizophrenia and other psychoses have been found to be daily users of cannabis
(Jablensky et al., 2000), a much higher rate than the 2% reported in the general
population. It is biologically plausible that cannabis can exacerbate psychosis
because psychotic disorders involve disturbances in the dopamine neurotrans-
mitter systems, and THC increases dopamine release (Stahl, 2000).

Conclusions

The harms to health that could be caused by cannabis dependence are not as
well understood as they could be. The adverse health effect that dependent
users are most likely to experience is chronic bronchitis caused by regular
smoking of cannabis preparations. These adverse effects will be amplified in
cannabis smokers who also smoke tobacco. A birth cohort in New Zealand has
found respiratory function changes in cannabis-dependent young adults that
are comparable to respiratory changes attributed to low levels of daily tobacco
cigarettes. There is suggestive evidence that regular cannabis smoking over a
period of decades increases the risk of cancers of the upper respiratory system.

Frequent cannabis use alters brain blood flow and metabolism, but the func-
tional significance of these findings remains obscure. Cannabis dependence is not
associated with severe cognitive impairment of the type found in some alcohol-
dependent persons, but there is evidence for more subtle impairments of memory,
attention, and executive functions associated with long-term or heavy cannabis
use. These may persist for weeks following cessation of cannabis use, and may be
greater among those who commenced cannabis use during adolescence.

Some populations of cannabis-dependent persons seem at increased risk of
experiencing adverse effects of their cannabis use. Foremost among these are
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adults with cardiovascular disease who may precipitate myocardial infarctions
by smoking cannabis; adolescents whose school performance and psychoso-
cial development may be adversely affected and who may be at increased risk
of using other illicit drugs; persons with schizophrenia and other psychoses
whose illnesses may be exacerbated by continued use of cannabis; and proba-
bly persons with a family history of psychoses in whom regular cannabis use
may precipitate the onset of a psychosis.
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Cognitive-Behavioral and Motivational
Enhancement Treatments for Cannabis
Dependence
RO B E RT S. S T E P H E N S, RO G E R A. RO F F M A N, JA N C O P E L A N D, A N D

W E N DY S W I F T

Cognitive-behavioral (CBT) and motivational enhancement treatments (MET)
are two of the most researched and most empirically supported approaches to
the treatment of alcohol and drug use disorders (e.g., Carroll et al., 1998;
Miller et al., 1995; Project MATCH Research Group, 1997). They were the
first to be adapted for the treatment of cannabis dependence in controlled
research trials and, consequently, have generated the most research. Although
theoretically distinct, CBT and MET may be complementary (e.g., Baer et al.,
1999) and have often been combined into a single intervention in the treatment
of cannabis dependence. In this chapter we provide an overview of these ther-
apeutic strategies, discuss their application to cannabis dependence treatment,
and review the empirical literature on their efficacy.

The core of CBT is the development of coping skills to deal with high-risk
situations for drug use (Marlatt & Gordon, 1985; Monti et al., 2002). As an
action-oriented set of strategies, CBT is perhaps best suited to individuals who
already have a commitment to changing their substance using behavior. MET,
on the other hand, uses principles of motivational interviewing (MI) and was
developed specifically to deal with ambivalence regarding change (Miller &
Rollnick, 1991, 2002). As such, MET may be most appropriate for those con-
templating change or those who would profit from solidifying their commit-
ment to change before engaging in additional treatment. However, studies have
shown that brief motivational interventions alone were sufficient to engender
reductions in drug use. Subsequently, MET was codified as a bona fide, stand
alone treatment approach in Project MATCH (Miller et al., 1992).

At the time of the first controlled treatment study with cannabis users
(Stephens et al., 1994) there was little information on the prevalence or nature of
cannabis dependence to guide treatment development. Several early clinical per-
spectives recognized the need for assessment and intervention with this popula-
tion of drug users (Miller & Gold, 1989; Tennant, 1986; Zweben & O’Connell,
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1988), but there were few empirical studies upon which to base clinical strate-
gies. Adaptations of 12-step approaches had been suggested (Miller et al.,
1989; Zweben & O’Connell, 1988) but there were no data to support their 
efficacy. CBT seemed particularly appropriate for cannabis users for both
philosophical and clinical reasons (see Stephens & Roffman, 1993). At the
philosophical level CBT is a non-judgmental, compensatory model based on
principles of learning that does not blame the individual for the development 
of the problem (Brickman et al., 1982). This view of the nature of cannabis
dependence is likely to be consistent with the experience of many dependent
users who used marijuana recreationally and without apparent problems for
many years. In contrast, the relatively mild withdrawal symptoms associated
with cannabis dependence and the historical belief that cannabis is not physi-
cally addictive diminished the plausibility of biological explanations for many
users.

Similarly, it seemed likely that MET approaches would be appealing and
useful with cannabis-dependent adults. Early trials of this approach were effec-
tive in reaching and helping alcohol users who were reluctant to label them-
selves as having a problem or ambivalent about making changes (Miller &
Sovereign, 1989; Miller et al., 1988). Ambivalence about quitting or substan-
tially reducing drug use is common in those seeking treatment but may be par-
ticularly strong in cannabis users (e.g., Budney et al., 1998). The relative
absence of severe and immediate negative effects on health and social func-
tioning may fuel ambivalence about change. The most frequently reported
problems across several treatment studies have been self-deprecation, lowered
energy, and procrastination (Copeland et al., 2001; Stephens et al., 1993, 2000,
2002). Perceived memory problems and lower productivity are also frequently
reported, but negative familial or financial consequences were only noted by
approximately one-half of the participants. Legal and other health problems
were even less frequently endorsed (see Copeland et al., 1999 for an excep-
tion). Smoking cannabis is related to impairments in respiratory functioning
and a variety of laboratory studies suggest it is a risk factor for lung cancer 
and other life-threatening pulmonary diseases (Tashkin, 1999), but the lack of
clear epidemiological findings showing these associations leaves many users
unconvinced of the threat. Rather, it seems to be a more gradual awareness of
signs of dependence that brings the chronic, daily user to the point of consid-
ering change. Therapists need skills to help users identify and focus on these
subtle intrinsic feelings of dissatisfaction with oneself and one’s accomplish-
ments in order to sustain motivation for quitting or reduced use. MET is ideally
suited for this task and, when coupled with CBT techniques, may provide 
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an optimal treatment combination for addressing both motivational and 
coping skill issues.

MET Principles and Techniques

MET is based on MI, an empathic, reflective therapeutic style designed to
resolve ambivalence and develop self-motivation for change (Miller & Rollnick,
1991, 2002; Miller et al., 1992). Ambivalence can be thought of as a balance
between opposing forces. On one side are the perceived benefits of drug use
and the costs of quitting or reducing use. On the other side are the negative
effects of current drug use and the benefits of change. In order to tip the scale
in favor of change, the therapist follows a set of four general principles: express
empathy, develop discrepancy, roll with resistance, and support self-efficacy.
Accurate empathy regarding the client’s feelings about drug use shows respect,
understanding, and acceptance. In addition to establishing rapport and building
a collaborative relationship, it normalizes feelings of ambivalence and reduces
defensiveness. Acceptance is fundamental to facilitating change because it cre-
ates a context in which the client does not have to defend or rationalize contin-
ued drug use. In this context, the therapist develops discrepancy by eliciting the
client’s “not-so-positive” feelings about drug use. Motivation for change is
achieved as the client becomes more aware of the way in which drug use is
inconsistent with personal goals and values. Rolling with resistance refers to
the avoidance of confrontation. The client, not the therapist, should be arguing
for change. Confronting or arguing with the client regarding the need for
change promotes resistance and when resistance is encountered it is a sign to
change strategies. The therapist supports the client’s self-efficacy for change
whenever possible because belief in one’s ability to change is an important
motivator. As the therapist expresses confidence in the client’s ability to make
changes, the client’s confidence grows.

A wide variety of therapeutic techniques and strategies that embody the
principles of MI are described elsewhere and detailed presentation is beyond
the scope of this chapter (see Miller & Rollnick, 1991, 2002; Miller et al., 1992).
However, five techniques are central and are used throughout the course of
treatment. They include the use of open-ended questions, reflective listening,
affirmation of the client, periodic summaries of client’s thoughts and feelings
regarding drug use, and the elicitation of self-motivational statements. Open-
ended questions encourage the client to do the talking and to explore feelings
about drug use and change. Therapists avoid closed-ended questions that typically
lead to brief answers and the need for another question. Reflective listening
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expresses accurate empathy, encourages further disclosure, and conveys accept-
ance. Reflections facilitate exploration of the client’s thoughts and feelings
regarding drug use. Affirmation of the client is another way to build rapport
and facilitate exploration. Therapists note accomplishments, directly compli-
ment the client, and express appreciation and understanding of the client’s per-
spectives. Periodically summarizing what the client has said about drug use
and interest in change allows the client to hear again what she or he has been
saying. Summaries can be used to link what the person is saying with feedback
based on assessment data and they can provide a transition to another focus. In
general, the therapist chooses what to summarize so as to reinforce material
relevant to resolving ambivalence.

Eliciting self-motivational statements or change talk is the fifth strategy.
Self-motivational statements include recognition of the disadvantages of con-
tinued drug use or the advantages of change. They also include statements that
express optimism about the likelihood of successful change and intentions to
initiate change. For some clients, these statements may emerge from open-
ended questions and reflective listening. However, for more ambivalent clients,
additional strategies may be needed. Miller and Rollnick (1991, 2002) provide
examples of open-ended questions and other strategies intended to evoke self-
motivational statements. In each case, the goal is to get the person to talk more
about what they do not like about drug use or the way in which the drug use is
inconsistent with values or future goals.

As the client expresses increasing interest in modifying his or her substance
use, the therapist assesses and builds efficacy for making a change. It is impor-
tant to avoid prescribing the change too early because it may elicit resistance.
Instead, when the client seems to be committed, the therapist enquires about
the steps or methods that will be used in accomplishing the change and the degree
of confidence the client has in being successful. The therapist then attempts 
to bolster confidence and may offer a menu of self-change and assisted-
change options depending upon the client’s inclinations and past experience 
in making changes. At this stage, giving advice is appropriate as long as the
client clearly wants it. Ideally, the therapist and client work together to negotiate
a plan for change.

In order to facilitate the exploration of feelings about drug use, the first MET
session often involves reviewing a personalized feedback report (PFR) gener-
ated from an initial assessment (e.g., Miller et al., 1992). A wide range of
assessment instruments have been created or adapted for cannabis users that
can be used to construct the PFR (see Stephens & Roffman, 2005). PFRs typi-
cally organize assessment results in sections such as: Your Cannabis Use (i.e.,
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frequency and pattern of use); Risk Factors (presence of dependence symp-
toms or other severity indicators); Consequences of Use (self-reported prob-
lems); Anticipated Consequences of Reducing Use (costs and benefits of
changing); and Confidence in Avoiding Cannabis Use (perceived ability to
avoid use in specific types of situations). Each section presents information
from the initial assessment, often in graphic form with specific responses listed
to promote discussion. It is useful to provide normative data in the PFR so that
the client’s responses or scores can be seen in relation to those of others.
Epidemiological data from community samples can often be used for this pur-
pose, but another variation is to present scores in relation to diagnostic cutoffs,
other risk indicators, or to data from those in treatment for cannabis dependence.
After each piece of information on the PFR is presented and briefly explained,
the therapist pauses and uses the techniques of MI to elicit the client’s reaction.
The intent is to encourage the participant to explore the meaning of the infor-
mation. Any self-motivational statements are reinforced via reflective listening
and resistance is avoided by acknowledging any expressions of ambivalence
about change. It is useful to assess the client’s perceptions of the positive
aspects of cannabis use and to include them on the PFR in order to acknowl-
edge them explicitly. An accompanying document that explains the meaning 
of the scores in each section of the PFR (e.g., “Understanding Your Personal
Feedback Report”) may be given to participants to take home after the initial
sessions.

MET interventions are typically brief and involve 1–4 sessions of 60–90 min
duration, unless they are combined with CBT in multi-component programs.
MET interventions grew out of findings that brief treatments with substance
users are often as effective as longer ones and from observations that much of
the change in substance use occurs relatively early in the course of longer inter-
ventions (Miller & Rollnick, 1991, 2002). MET is presumed to work by iden-
tifying, crystallizing, and harnessing the client’s own motivation. The typical
length of the MET in the research studies that have been conducted thus far
suggests that this process is expected to happen relatively quickly or not at all.
The brevity of the intervention also conveys that the client is responsible for
making changes. The timing of multiple MET sessions may vary and often has
been driven by the demands of research designs. However, there seems to be
some wisdom in having initial assessment and feedback sessions spaced close
together (e.g., weekly) in order to capitalize on whatever motivation initially
brings the client to treatment. A space of a month or more may occur between
later MET sessions in order to allow the client time to experiment with change
on their own. Subsequent sessions then act as “boosters” that reinforce progress
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and efficacy for change or revisit ambivalence depending upon the client’s
experiences. Significant others (SO) have been included in some versions of
MET interventions (e.g., MTPRG, 2004; Miller et al., 1992; Stephens et al.,
2000). The therapist attempts to elicit the SO’s perspective on the client’s drug
use and uses it to explore ambivalence, motivation for change, and goals.
Principles and techniques for engaging SOs within the motivational framework
of MI have been described (Miller et al., 1992) but research has not yet sys-
tematically examined the contribution of SO participation to the effects of MET
treatments.

CBT Principles and Techniques

CBT for cannabis dependence typically lasts 6–12 sessions and may be con-
ducted in either individual or group formats, both of which have been shown to
be efficacious (Copeland et al., 2001; MTPRG, 2004; Stephens et al., 1994,
2000). CBT treatments are based on social learning theory and assume that
drug dependence is at least in part an acquired behavior pattern, learned in 
the same way as other non-drug-related behaviors (e.g., Maisto et al., 1999;
Marlatt & Gordon, 1985). Parental and peer attitudes, and other vicarious
sources of positive information about drug use combine to foster initial exper-
imentation. If the acute effects of the drug are experienced positively, drug use
may continue. As drug use continues various coping functions may be served
that further reinforce the behavior pattern. For instance, cannabis use may
become the means for releasing creativity, socializing with friends, reducing
stress, avoiding unpleasant tasks, or perhaps dealing with more general psy-
chological distress. This model predicts that individuals who are deficient in
the skills needed to cope with a variety of life situations and who live in an
environment supportive of drug use will be more likely to rely on drug use for
coping. Reliance on drugs to cope results in the atrophy or failed development
of alternative coping behaviors and increases the value of drug use to the indi-
vidual. This pattern of increasing reliance on drug use is consistent with the
notion of a dependence syndrome continuum (see Chapter 2).

CBT therefore targets the functional role that drug use plays in the individ-
ual’s life. Clients learn to identify the antecedent feelings, thoughts, and situa-
tions that precipitate use, and then are helped to generate and master alternate
responses (e.g., Marlatt & Gordon, 1985; Monti et al., 2002). The theme of
anticipating and avoiding relapse clearly conveys that the client must take per-
sonal responsibility for changing behavior. Self-monitoring assignments between
treatment sessions and debriefing encounters with recent high-risk situations
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during therapy sessions help identify antecedents to drug use. The client and
therapist then work together to master coping strategies for each high-risk sit-
uation. Coping strategies may include avoiding the situation entirely, relax-
ation techniques, positive imagery, delay, distraction, assertiveness, physical
exercise, positive self-statements, and other forms of cognitive restructuring or
self-talk. Although this list includes the most common coping strategies taught
in protocol driven treatments, the particular coping skills that are needed will
be idiosyncratic to the client and his or her particular situation. The therapist
uses role-playing, modeling, and instruction to assist the client in practicing
and ultimately mastering techniques for avoiding or coping with high-risk sit-
uations for drug use. The intent is to increase self-efficacy for dealing with
high-risk situations without using drugs.

Two strategies systematically target the problem of relapse once clients have
successfully eliminated, or substantially reduced, their drug use. First, clients may
be asked to predict or anticipate future situations or circumstances that will lead
them to use drugs again or they may be asked to identify a series of “apparently
irrelevant decisions” that will place them in high-risk situations (Marlatt &
Gordon, 1985). This process emphasizes vigilance and self-examination in
order to identify rationalizations that may be used to justify a return to drug use.
These cognitions and decision points can then be targeted preemptively with
additional planning and coping skill training. Second, clients are educated
about how cognitive and emotional reactions to an initial “slip” back into drug
use may precipitate a full-blown relapse. Rather than blame themselves for
inherent weaknesses, clients are helped to view slips as learning experiences.
Cognitive restructuring is used to objectify the experience and consequences of
the lapse and to minimize the negative self-evaluations that may foster further
use. The therapist helps the client focus on how waning motivation or inadequate
coping skills may have precipitated the slip and then helps the client to prepare
for similar situations in the future.

CBT treatments sometimes incorporate more molar level interventions by
encouraging lifestyle changes that will decrease encounters with high-risk sit-
uations. Most daily cannabis users seeking treatment use multiple times daily
such that use is interwoven throughout their social, occupational, and familial
roles. Becoming abstinent entails more than simply avoiding or coping with
isolated high-risk situations. Monitoring of daily “shoulds” and “wants” (i.e.,
stresses and rewards) can be used to identify lifestyle imbalances that may fos-
ter stress, boredom, or other negative affective states that precipitate cannabis
use (Marlatt & Gordon, 1985). Clients are encouraged to build frequent rewards
into their daily or weekly schedules in order to offset the loss of a potent 
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reinforcer. More comprehensive changes in lifestyle are fostered by helping the
client to set both proximal and distal lifestyle goals, and by identifying man-
ageable steps to take in reaching them.

Combining MET and CBT Approaches

Although MET is conceptually best suited for those in the contemplation stage
of change and CBT is more appropriate for those in preparation or action
phases of the change process (Connors et al., 2001; DiClemente et al., 2004),
research to date has failed to show that stage of change moderates response to
either treatment (Burke et al., 2003). Still, it seems clinically defensible to use
MET at the beginning of treatment to enhance and solidify readiness for
change and then shift to CBT techniques to aid the active process of making
changes. Key issues that emerge when combining the approaches are how much
time to devote to each, when to shift into CBT, and perhaps when to return to
MET if a client is struggling with making changes. As noted above, MET ther-
apists ideally make the decision to move into CBT or other action-oriented
approaches when the client shows clear readiness and commitment to making
changes. Whereas the signs that the client is ready may be clear in many cases,
there are others where it is not. The therapist is left with a decision to continue
with the MI approach or forge ahead with a change plan despite signs that the
client is less than committed. Research is just beginning to systematically address
these issues and for now we can only offer general guidelines based on clinical
experience and the few relevant studies.

Treatment outcome studies combining MET and CBT have been protocol
driven and generally have not given therapists much discretion in these matters.
Rather, therapists are trained to follow manuals and to move from the MET
approach to more action-oriented techniques during a specific session, which
often has been toward the end of the first session (i.e., Budney et al., 2000;
Copeland et al., 2001; Stephens et al., 2000). The implication seems to be that
1 session is sufficient for MET. A more recent study provided 2 sessions of
MET before shifting to CBT and explicitly gave therapists latitude to return to
more of an MET approach if the client continued to appear ambivalent about
change (MTPRG, 2004; Steinberg et al., 2002). While this approach appears to
be more clinically sensitive to issues in motivation for change, there are few
hard and fast rules for when to shift techniques. Miller and colleagues (Miller &
Rollnick, 1991, 2002; Miller et al., 1992) list signs that the client may be more
or less ready to start discussing a plan for change. More recently they provide
detailed discussion of traps to avoid once the person is ready for change but is
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low in efficacy for doing so (Miller & Rollnick, 2002). In our on-going studies
with less-motivated cannabis users, we are experimenting with asking clients
directly at the beginning of sessions where they stand in their readiness to
make changes and using the response to help focus the content and process of
the session. Future reports from these projects may suggest additional tech-
niques or guidelines.

Group versus Individual Treatment

Both group and individual CBT interventions have been found to be effica-
cious with cannabis-dependent adults, as well as with other drug-dependent
populations. As we discuss below, research with cannabis dependence has not
yet been designed to determine if one modality is superior to the other or whether
there are identifiable characteristics of users that make them better suited for
one or the other. In reality the decision to offer group or individual therapy is
more often driven by the resources of the treatment provider, but it is worth
considering the potential advantages of each. In an initial study (Stephens et al.,
1994), group CBT therapy was compared to a more support-oriented group
intervention and both were equally successful in reducing cannabis use among
participants. Group interventions in general may be particularly powerful
because they provide multiple opportunities to “learn” from the experiences of
others and, thus, may provide some of the benefits of CBT approaches. In that
study, participants’ post-treatment ratings of various treatment components
indicated that “having time available to discuss issues related to cannabis use”
and “being encouraged to discuss concerns with other group members” were
judged to be as helpful as learning new coping techniques (Stephens & Roffman,
1993). During initial sessions, the sharing of common concerns about cannabis
use is a powerful form of consciousness raising that may help dismantle myths
regarding the lack of negative consequences and strengthen resolve to change.
Group discussions may reveal potential coping techniques for accomplishing
change and may guard against backsliding as group members challenge each
others’ rationalizations for drug use. Therefore, group versions of CBT can
effectively harness the cumulative experience of the group in identifying high-
risk situations, brainstorming and role-playing coping strategies, and providing
support and reinforcement for change. The potential cost savings in terms of
therapist time is another benefit of group therapy.

On the other hand, some potential clients may dislike the notion of sharing
information regarding an illegal behavior in a group forum or more generally
may not relate well in this environment. The use of delayed treatment control
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(DTC) groups in two studies of cannabis dependence treatment may shed some
light on the preferences of clients regarding group versus individual treatment.
Participants who were randomly assigned to DTC conditions in these studies
had the choice of receiving either of two active treatments following the pre-
scribed waiting period. When the choice was between either a 14-session group
treatment or a 2-session individual treatment, 64% chose the briefer individual
treatment (Stephens et al., 2000). However, in a similarly designed study
where the choice was between a 9-sesssion individual treatment or a 2-session
individual treatment, 64% chose the longer individual intervention (MTPRG,
2004). Thus, it may be that the group format of the longer intervention in the
first study was less appealing. Individual CBT offers greater privacy and has
the advantage of being able to tailor coping skills training to the specific needs
of the client. It is therefore possible that fewer sessions would be needed to
achieve the same level of coping skills and this savings may at least partially
offset the apparent cost-effectiveness of group approaches. However, as we
discuss below, it is not clear that coping skills training is essential to success-
ful outcomes. Ultimately, relative efficacy and cost-effectiveness of individual
and group approaches await future research.

The advantages and disadvantages of group versus individual MET inter-
ventions are even less clear. No study of the treatment of cannabis dependence
has used a group MET intervention and a review of group MET interventions
with other addiction problems finds little support for the approach (Walters 
et al., 2002). However, Walters and colleagues (2002) are careful to point out
that most attempts have tried to directly translate the techniques of individual
MET into a group format rather than develop an approach for groups that retains
fidelity with the intent of MET. Their chapter discusses both the obstacles and
possibilities in this approach.

Issues in the Treatment of Cannabis Dependence

For the most part, MET and CBT treatments have been adapted and applied to
cannabis-dependent adults in the same way they have been used with alcohol
and other drug problems. The many similarities in the development of drug
dependence across substances and the similar outcomes of treatment seem to
justify this approach. Indeed, we have found both MET and CBT to be appeal-
ing to cannabis-dependent adults and comparably effective (see below). Two
related issues that are relatively unique to the treatment of cannabis depend-
ence are the political turmoil surrounding the legal status of cannabis and the
longstanding notion that cannabis is not “addictive.” Clinicians working with
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cannabis users will frequently encounter clients who have strong feelings that
cannabis should be legal because it is no more, and perhaps less, harmful than
alcohol. Similarly, many users will question whether cannabis is really addic-
tive like other drugs. Although clinicians should be able to provide information
on recent research into cannabis dependence and its effects on health (see
Chapter 5), they must be careful not to be the ones arguing for the need for
change. In fact, many experts rate the addictive potential of cannabis low and
the negative health effects of using the drug may not be as severe. As noted
above, the primary reasons that cannabis users seek treatment seem to be related
to more personal dissatisfactions with its effects on their motivation, produc-
tivity, and self-image. In keeping with the spirit of MI, therapists should use
reflective listening regarding the clients’ concerns about legal status or beliefs
about addiction and should attempt to understand how these concerns relate to
the clients’ personal experiences with the drug. When clients bring up these
issues it is likely an expression of their ambivalence about quitting or reducing
use, and the therapist must acknowledge this ambivalence while identifying
both the reasons for continued use and the reasons for change. Doing so avoids
the trap of taking sides in a debate that cannot be won.

Another client-generated issue that is common across the treatment of most
drugs of abuse concerns whether the treatment goal should be complete absti-
nence or should allow for some degree of moderate or recreational use. Again,
beliefs that cannabis is not addictive and should be legal may make a moderate
use goal seem attainable and justifiable. We know that, like alcohol users, the
vast majority of cannabis users do not become dependent (see Chapter 4), yet
there is no systematic research on the wisdom of either goal choice when treat-
ing those who are dependent on cannabis. All of the treatment outcome studies
reviewed in the next section have promoted complete abstinence as the goal of
treatment. When clients ask about the possibility of moderation we advise an
abstinence goal based on the logic that it is actually easier to attain complete
cessation than it is to try to limit the use of a drug over which they have already
shown poor control. From the CBT perspective, abstinence is an easier goal to
attain because cues and opportunities for use can be more drastically reduced
by getting rid of all cannabis and associated paraphernalia. With the abstinence
goal a single use or lapse becomes an immediate signal to the client to exam-
ine their behavior and motivations in order to regain abstinence. In contrast,
moderating use would require setting a specific use goal, and then carefully
and vigilantly monitoring the frequency and amount of use. Having cannabis
available would provide a constant cue to use and leave the person open to ration-
alizing reasons to smoke. For those clients who have difficulty in accepting
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abstinence as the goal we leave open the possibility that they may be able to
achieve a moderate use pattern in the future after they have demonstrated their
ability to be completely abstinent for a significant length of time.

Review of Treatment-Outcome Studies

In the first controlled treatment-outcome trial of CBT treatments for cannabis
use, 212 adult users who wanted treatment were recruited from the community
and randomly assigned either to a relapse prevention (RP) or discussion-
oriented social support (SS) group treatment (Stephens et al., 1994). The RP
intervention closely followed Marlatt’s CBT model (Marlatt & Gordon, 1985).
The SS intervention emphasized the use of group support for change through
discussion of topics related to cannabis cessation, but therapists did not provide
skill-training or other CBT techniques. Both treatments consisted of ten 2-h group
sessions with booster sessions at 3 and 6 months post-treatment. Participants
were largely male (76%), in their early 30s, and had been using cannabis on
average for 15 years. At pretreatment they had used on 81 of the 90 days pre-
ceding treatment and most used multiple times on a typical day of use. At the
end of treatment, 63% of participants reported abstinence for at least the past 
2 weeks. Continuous post-treatment abstinence rates at the 1-, 3-, 6-, 9-, and
12-month post-treatment follow-ups were 49%, 37%, 22%, 19%, and 14%,
respectively. Significant reductions in the frequency of cannabis use and asso-
ciated problems were observed at each follow-up and about 20% of non-
abstinent participants in each condition were classified as “improved” at each
follow-up based on at least a 50% reduction in the frequency of use and the
absence of self-reported problems related to cannabis use. However, there were
no differences between the RP and SS treatments on measures of cannabis use or
negative consequences at any follow-up and findings did not support the hypoth-
esis that the RP treatment based on CBT would yield superior outcomes. The
lack of significant differences between treatments tempered conclusions
regarding the success of treatment. High levels of motivation in the self-referred
sample, rather than treatment, may have accounted for most of the change in
cannabis use. Nevertheless, this study demonstrated that there was a subpopu-
lation of adult cannabis users interested in treatment aimed at abstinence.
Further, the overall success rates and the relapse rates during the post-treatment
follow-up period were similar to those found in the treatment of other drugs 
of abuse.

In a second study, the same research group employed a DTC condition to
examine change in cannabis use that might occur in the absence of intervention
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(Stephens et al., 2000). The final sample of 291 adults recruited from the com-
munity was assigned randomly to one of three conditions: a 14-session RP
group intervention, a 2-session individualized assessment and intervention (IAI),
or the DTC condition. Participants assigned to the DTC condition were reassessed
after 4 months and then offered their choice of either of the other two treat-
ments. Participant characteristics were similar to those in the first study with
most participants being daily users in their mid-30s. Inclusion of a DSM-IIIR
checklist of dependence symptoms suggested that most participants (98%) met
criteria for cannabis dependence. The RP intervention was lengthened by 
1 month and 4 additional sessions in order to provide more time for coping skill
development. In addition, an optional 4-session group for spouses or SOs was
included and focused on teaching them how they could help the participants in
quitting cannabis use. A novel component of this group-based treatment was
an attempt to train group members to keep meeting on their own to support
abstinence after the end of the formal treatment period. The 2-session individ-
ual treatment was based on the success of brief interventions with problem
drinkers and used a format modeled after the Drinkers’ Check-Up (Bien et al.,
1993; Miller & Sovereign, 1989). Participants attended 2 individual sessions
with a therapist, 1-month apart. During these sessions, MET was used to build
motivation, a plan for change was negotiated, and CBT coping strategies for
high-risk situations were discussed. At a 4-month follow-up, participants in
both active treatment conditions reported significantly higher abstinence rates
for the past month (42%) than those in the DTC condition (17%), as well as
fewer days of cannabis use, number of times used per day, dependence symp-
toms, and problems related to use. However, there were no significant differ-
ences between the 14-session group RP and 2-session IAI conditions on any
outcome measure. During the 16-month follow-up period, reductions in cannabis
use and related consequences remained evident for participants in both the
extended group and brief individual treatments, but no significant differences
between the active treatments emerged. Analyses of DTC participants’ reac-
tions to being wait-listed suggested that neither feelings of disappointment nor
relief over the assignment to this condition suppressed change in cannabis use
that otherwise would have occurred. Overall, these results confirmed that
reductions in cannabis use were not simply a function of client motivation at
the outset and they suggested that a 2-session MET treatment may produce
changes in cannabis use comparable to a much longer CBT-based intervention.
However, differences in the mode of delivery (group versus individual) and
experience of the therapists (the MET therapists were more experienced than
the CBT therapists) made strong conclusions difficult.
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In order to clarify the confounding of length and type of treatment, an
Australian study compared the efficacy of 6-session and 1-session CBT-
oriented treatments to a DTC condition. The study recruited 229 treatment-
seeking adults from the general community in Sydney, Australia. The majority
(69%) of participants were male with an average age of 32 years. Participants
had been using cannabis at least weekly for around 14 years and the majority
were daily or near daily users, consuming a median of eight waterpipes a day.
Almost all (96%) received a current DSM-IV cannabis dependence diagnosis,
while all met criteria for dependence according to the Severity of Dependence
Scale (Swift et al., 1998). Less than one-third (28.8%) had previously sought
specialist assistance to moderate their cannabis use (Copeland et al., 1999). In
this study follow-up information was obtained on average 237 days from the
completion of treatment for both treatment groups. Participants in the treat-
ment groups reported better treatment outcomes than the DTC group. They
were more likely to report abstinence with 15% of those in the 6-session group
reporting continuous abstinence across the follow-up period compared with
5% in the 1-session group and 0% of the DTC. Similarly, when examining absti-
nence in the month prior to follow-up, verified with urinalysis for cannabi-
noids, 21% of the 6-session group; 17% of the 1-session group; and 4% of the
DTC groups reported abstinence from cannabis use. The treatment groups were
significantly less concerned about their control over cannabis use and reported
significantly fewer cannabis-related problems than those in the DTC group.
Those in the 6 sessions of CBT group also reported significantly reduced levels
of cannabis consumption than the DTC group. While the therapist variable 
had no effect on any measure of outcome, a secondary analysis of the 6-versus
1-session groups showed that treatment compliance was significantly associated
with decreased dependence and cannabis-related problems. This study sup-
ports the attractiveness of individual CBT and the potential for the application
of even very brief versions in a variety of settings for individuals for cannabis
dependence.

Another study randomly assigned 60 men and women to one of three condi-
tions to compare the efficacy of CBT and MET treatments and the added effect
of a contingency management approach that provided monetary incentives
based on the absence of cannabis metabolites in weekly urine samples (Budney
et al., 2000). Participants were recruited from the community and had to meet
diagnostic criteria for cannabis dependence in order to be eligible to partici-
pate. The average age was 32 years and most participants were men (83%). In
this study the MET condition consisted of 4 individual sessions modeled after
those in Project MATCH (Miller et al., 1992) conducted over a 14-week
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period. The CBT condition consisted of 14 weekly individual sessions. The
first session employed a motivational interview with feedback as in the MET
condition, but subsequent sessions were designed to teach coping skills that
were either directly (e.g., refusal skills, planning for high-risk situations, etc.)
or indirectly (e.g., managing negative moods, enhancing social networks)
related to achieving and maintaining abstinence. The third condition received
the same 14 sessions of CBT with the addition of vouchers for negative urines
during the 14 weeks of treatment. Vouchers had monetary values that escalated
with consecutive weeks of abstinence such that someone who was continu-
ously abstinent throughout treatment could earn $570. However, a positive
urine result would reset the value of the vouchers to the initial level, providing
a strong incentive to maintain continuous abstinence in order to maximize
monetary reward. Indeed, the findings indicated that adding voucher-based
monetary incentives to CBT significantly increased the number of weeks of
continuous abstinence in comparison with MET- and CBT-based approaches.
End-of-treatment abstinence rates for the preceding 30 days were also signifi-
cantly greater in the voucher condition (35%) compared to the pure CBT
(10%) and MET (5%) treatments. However, there were no significant differ-
ences between the three conditions on end-of-treatment frequency of cannabis
use, which declined significantly in all conditions, nor on measures of negative
consequences associated with use. These findings are consistent with previous
data suggesting that complete abstinence is not necessary to achieve clinically
meaningful improvement (MTPRG, 2004; Stephens et al., 1994). The CBT
condition outcomes tended to be somewhat better than those of the MET group
but there were no significant differences perhaps because of small sample sizes
and limited power. Although the absence of longer-term follow-ups precluded
statements regarding the durability of the differences in abstinence, adding
contingent reinforcement for verified abstinence to MET/CBT treatments
appears promising and is discussed in more detail in Chapter 7.

The most recent published trial of CBT and MET treatments for cannabis
dependence was a multi-site study (MTPRG, 2004; Stephens et al., 2002). The
study was developed to follow-up on the results from earlier trials that sug-
gested very brief treatments (1–2 sessions) may be as effective as those of more
moderate length (6–14) with this population. Since most of the prior trials had
recruited fairly homogenous samples of white males in research settings an
additional purpose of the study was to examine the efficacy of treatments for a
more diverse group of cannabis-dependent adults. The study was conducted in
parallel at drug treatment agencies in Farmington, CT, Miami, FL, and Seattle,
WA. At each site participants were randomly assigned to a 9-session MET/CBT
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condition, a 2-session MET condition, or a 4-month DTC condition. The 
9-session MET/CBT condition also included a case management component
designed to help participants identify and address non-substance problems that
could pose obstacles to reducing cannabis use (see Steinberg et al., 2002). A
total of 450 participants who met diagnostic criteria for cannabis dependence
participated. The final sample was somewhat more diverse than in previous
studies (32% female; 30% non-white), yet there were few meaningful differ-
ences in the cannabis use patterns and consequences across these geographi-
cally and ethnically diverse sites (Stephens et al., 2002). Frequency of cannabis
use decreased significantly in all three conditions at the 4-month follow-up,
with participants in the 9-session MET/CBT treatment reducing their use of
cannabis more than participants in the 2-session MET intervention, who in turn
reduced use significantly more than those in the DTC condition. Abstinence
rates for the preceding 90 days at the 4-month follow-up were significantly
higher in the 9-session MET/CBT condition (23%) compared to the 2-session
MET (9%) and DTC (4%) conditions. Although abstinence rates did not differ
significantly between the 9-session (16%) and 2-session (10%) interventions at
the 9-month follow-up, more 9-session participants (23%) reported 90 days of
abstinence at a 15-month follow-up than those in the 2-session condition
(13%). Further, significant differences in frequency of cannabis use continued
to be present at both the 9-month and 15-month follow-ups with greater reduc-
tions for the 9-session treatment participants relative to those in the 2-session
condition. Measures of the average amount of smoking per day and negative
consequences associated with use generally showed parallel outcomes favor-
ing the 9-session condition at the early follow-ups, but were no longer signifi-
cantly different at 15 months. Importantly, the pattern of outcomes across
treatments did not appear to be moderated by treatment site, sex, ethnicity, or
employment status.

Mechanisms of Change

The presumed mechanisms of action of CBT and MET interventions have
received relatively little attention in cannabis dependence treatment studies. CBT
is proposed to work by increasing coping skills and self-efficacy for avoiding
drug use. Self-efficacy for avoiding cannabis use and the use of situational cop-
ing strategies covaried as expected and both were predictive of cannabis use dur-
ing follow-up periods (Stephens et al., 1993, 1995). Self-efficacy was slightly
higher following CBT compared to a group support condition, but a self-report
measure of coping skill utilization did not differ between treatments and actually
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decreased significantly from baseline values (Stephens et al., 1995). Thus, it
was not clear that increases in the use of coping skills accounted for reductions
in cannabis use. Budney and colleagues (2000) also found greater increases in
situational self-efficacy for their MET/CBT treatment relative to the MET only
condition, but did not relate these changes to the acquisition or use of coping
skills. Self-efficacy and coping skill utilization may be affected similarly by a
variety of effective interventions (Finney et al., 1998) and other research fails
to support strong relationships between coping skills and drug use outcomes
(e.g., Finney et al., 1999; Morgenstern & Longabaugh, 2000). Thus, it may be
that CBT works through some unidentified process rather than by remediating
coping skills deficits.

Some evidence was found for the importance of specific cognitions sur-
rounding a relapse episode (Stephens et al., 1994). The abstinence violation
effect (AVE), more generally referred to as the rule violation effect, is proposed
to occur when individuals make internal, stable, and global attributions for the
cause of an initial use of a substance following a period of abstinence (Marlatt &
Gordon, 1985). This particular constellation of attributions may lead the user
to give up on remaining abstinent in the face of a single lapse and may increase
the probability of a complete relapse. CBT treatments typically include educa-
tion and cognitive restructuring regarding attributions for slips or lapses in
order to prevent full-blown relapse. Indeed, analysis of data from one 
treatment-outcome study showed that those who made AVE attributions for a
lapse were more likely to report increased use of cannabis both concurrently
and at future follow-ups (Stephens et al., 1994). However, the tendency to expe-
rience the AVE was not differentially affected by CBT relative to a group sup-
port treatment despite the inclusion of cognitive-restructuring techniques
targeting this attributional style. Although there appears to be some predictive
validity to the AVE, modification of AVE reactions may take more intensive
cognitive therapy than has been provided in CBT studies to date.

Proposed mediators of the effects of MET interventions have been studied
even less often in cannabis studies. MET presumably works by making reasons
for change more salient, thereby increasing motivation. Only one study reported
changes in motivation or readiness to change following treatment with results
showing that motivation to change actually decreased (Budney et al., 2000). A
review of the larger literature on MET-type interventions concludes that there
is little evidence that MET works by increasing motivation. Although studies
have shown increases in motivation following MET interventions they gener-
ally have not been greater than increases in comparison treatments nor have
they been shown to mediate the effects of treatment (see Burke et al., 2002 for
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a review). Changes in self-efficacy may also account for MET treatment effects
because a basic principle in these therapies is to support efficacy for change.
Unpublished data from two studies shows that self-efficacy for avoiding cannabis
use increases significantly following brief MET treatments (MTPRG, 2004;
Stephens et al., 2000), but the timing of efficacy measurements in these studies
do not allow for an unequivocal assessment of whether efficacy is increased
directly by the therapy or whether the change simply reflects the success in
reducing cannabis use associated with the treatments. Another study failed to
find a significant increase in self-efficacy with MET (Budney et al., 2000). A
recent analysis of treatment session tapes of drug users showed that clients who
made stronger statements of commitment to change during MI treatment made
greater reductions in drug use (Amrhein et al., 2003). However, these types of
analyses have not yet been conducted in studies focused on the treatment of
cannabis dependence and questions also remain regarding how such statements
function to engender change in drug use if it is not through increases in motivation.

Summary and Future Directions

Taken together, the results from these studies indicate that some cannabis-
dependent adults are interested in treatment and respond well to both CBT and
MET interventions. The poorer outcomes of DTC groups in three studies
demonstrate that these effects are not simply due to pre-existing motivation for
change in the participants. Sustained abstinence was a relatively uncommon
outcome and relapse rates following treatments were similar to those for other
drugs of abuse. However, the substantial reductions in cannabis use, coupled
with decreases in associated negative consequence supports the efficacy of
MET and CBT treatments tailored specifically for cannabis users.

On the other hand, a clear superiority of CBT or MET has not been demon-
strated and, in fact, no study has been designed specifically to examine this differ-
ence. Treatment type has frequently been confounded with treatment intensity or
duration such that even when differences in outcomes emerge it is not clear
whether they are related to the nature of the treatment or the number of sessions
(Budney et al., 2000; MTPRG, 2004; Stephens et al., 2000). This confounding
makes it difficult to understand several differences in the outcomes across trials.
Unlike initial findings that a very brief MET intervention produced outcomes sim-
ilar to longer CBT treatment (Stephens et al., 2000), subsequent studies tended to
show somewhat better outcomes for longer treatments. However, in only one
study were the greater benefits of the longer intervention clear (MTPRG, 2004).
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There are several possible reasons for the comparable outcomes in these
studies that suggest avenues for future research. Stephens and colleagues (2000)
delivered the CBT treatment in a group format whereas the MET treatment was
delivered individually and by a different set of therapists with more experience.
All subsequent studies used the same therapists to deliver both types of inter-
ventions individually. Thus, it is possible that either the group format diluted
the impact of CBT or that the greater experience and professional credentials
of the MET therapists augmented the impact of the brief intervention in that
initial study. Stephens and colleagues (2000) was the only study to use doctoral
level therapists to deliver the brief MET intervention. Others have discussed
the complexity of training MET techniques and it is possible that greater treat-
ment experience may facilitate learning and applying these subtle techniques
in a way that maximizes change in a brief intervention. Research is needed that
directly addresses the level of competency of therapists in relation to client 
outcomes.

It is also possible that the group therapy format diluted the effect of CBT in
this study but the fact that post-treatment abstinence rates and reductions in 
frequency of use in the CBT treatment were equivalent or greater than those 
in any of the subsequent treatment trials argues against this interpretation
(Stephens et al., 2000). Of course, differences in the populations sampled
across studies in terms of severity of dependence or motivation for change may
also account for differences in outcomes, but the overall similarities in users
across these studies suggest that the group CBT intervention was as potent in
producing change as subsequent individual CBT treatments. No other studies
have used the group modality for treatment of cannabis dependence and more
research is needed with this potentially cost-effective approach.

The studies of MET and CBT to date have not generally tested pure versions
of either approach. The CBT interventions usually have used some MET style
techniques in the early sessions (Budney et al., 2000; Copeland et al., 2001;
MTPRG, 2004) and some relatively pure MET interventions may have crossed
the line into CBT by providing handouts related to coping skills and allowing
therapists latitude of addressing specific high-risk situations during booster
sessions (e.g., Stephens et al., 2000). As we have noted, the two approaches are
compatible and focus on different issues and stages in the change process, so
there is no mandate to pair them in a horse race. Yet, the continual blending of
these treatments may impede our understanding of why they work. Designs
that systematically separate the techniques of each approach are needed to
answer such questions (e.g., Sellman et al., 2001).
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7

Contingency-Management Interventions for
Cannabis Dependence
A L A N J. BU D N E Y, B R E N T A. M O O R E, S TAC E Y C. S I G M O N A N D

S T E P H E N T. H I G G I N S

Individuals who seek treatment for substance abuse problems are notoriously
difficult to retain in treatment and motivate to change. Even when clients make
initial progress, frequently motivation wanes and relapse occurs. Contingency-
management (CM) interventions represent one treatment approach that has
great potential to effectively motivate and facilitate change in this challenging
clinical population. CM may be particularly useful for treating individuals
seeking treatment for cannabis abuse or dependence, as their motivation to
change their cannabis use may not be as great as those seeking treatment for
other types of drug abuse (Budney et al., 1997, 1998b). Cannabis-dependent
clients report psychosocial problems similar to other drug abuse clients, but in
general they do not experience the type of acute crises or severity of conse-
quences that often drive alcohol-, cocaine-, or heroin-dependent individuals
into treatment. Typically, they exhibit frequent and stable patterns of cannabis
use with less financial burden and without as great a disruption to daily rou-
tines as individuals with other types of drug dependence. Perhaps, for reasons
related to this issue, cannabis abusers appear to exhibit at least as much diffi-
culty as other drug abusers in initiating and maintaining abstinence. Results
from the few controlled clinical trials examining treatments for cannabis
dependence indicate that even the most effective treatments do not engender
abstinence among the majority of those who enroll, and the rates of relapse,
like with other substance dependence treatments is relatively high (Budney 
et al., 2000; Copeland et al., 2001; Moore & Budney, 2003; Stephens et al.,
1994, 2000). Thus, there exists significant room for enhancement of outcomes.

A recent resurgence of clinical trials examining CM interventions across
various types of substance dependence provides compelling support for their
efficacy for improving treatment outcome (Higgins & Silverman, 1999). CM
interventions are based on extensive basic-science and clinical-research evi-
dence demonstrating that drug use and abuse are heavily influenced by learning
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and conditioning and are quite sensitive to systematically applied environmen-
tal consequences (Goldberg & Stollerman, 1986; Griffiths et al., 1980; Higgins,
1997). These interventions arrange the environment such that reinforcing or
punishing events occur contingent on drug abstinence, drug use, or other thera-
peutic targets. In treatment settings, CM has typically been integrated with other
psychosocial or pharmacological therapies.

Conceptual Framework

Behavior-analytic theory posits that drug use is a case of operant behavior that
is maintained, in part, by the pharmacological actions of the drug in conjunc-
tion with social and other non-pharmacological reinforcement derived from the
drug-abusing lifestyle (Goldberg & Stollerman, 1986; Higgins & Katz, 1998).
Within the field of behavioral pharmacology, empirical research across species
and drugs provides strong support for the position that reinforcement is a fun-
damental determinant of drug use and abuse. Hence, drug use is considered a
normal, learned behavior that falls along a continuum ranging from patterns 
of little use and few problems to excessive use and dependence. All healthy
humans are assumed to possess the necessary neurobiological systems to expe-
rience drug-produced reinforcement, and thus to have the potential to develop
patterns of use or abuse. Genetic or acquired characteristics are accepted as con-
tributors to the probability of developing drug abuse, but this model assumes
that such special characteristics are not necessary for drug abuse to develop.

An important feature of this model of drug abuse is that it facilitates a direct
connection between clinical practice and the scientific disciplines of behavior
analysis and behavioral pharmacology. Those disciplines include an extensive
research literature demonstrating principles and procedures that can be applied
to modify behavior of all kinds, including drug abuse. Indeed, controlled stud-
ies with humans and laboratory animals have shown that drug use is an orderly
form of behavior that is affected by environmental context and the reinforce-
ment contingencies under which it occurs (Griffiths et al., 1980; Higgins, 1997).
Alterations in drug availability, drug dose, response requirement needed to
obtain drug, and the availability of other non-drug reinforcers each have orderly
and generalizable effects on drug use.

The CM treatment approach capitalizes on knowledge that drug seeking and
drug use can be directly modified by manipulating relevant environmental 
contingencies. Treatment focuses on reorganizing the physical and social envi-
ronments of the user. The goal is to systematically weaken the influence of rein-
forcement derived from drug use and the related lifestyle, and to increase the
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frequency and magnitude of reinforcement derived from healthier alternative
activities. For example, the particular CM program for cannabis dependence that
we describe below is structured such that abstinence from cannabis (documented
by urinalysis testing) is reinforced by providing monetary-based vouchers that
can be used to increase participation in non-drug related, prosocial activities.

Basic Principles

CM interventions involve the use of positive reinforcement, negative reinforce-
ment, positive punishment, or negative punishment contingencies to increase
and decrease the frequency of a target behavior. In substance abuse settings, the
most common target behavior has been drug use, although other therapeutic
behaviors have been targeted, such as counseling attendance, completion of
homework tasks, or medication compliance (Higgins & Silverman, 1999).

Positive reinforcement involves delivery of a desired consequence contin-
gent on meeting a therapeutic goal. Examples of positive reinforcers used in
CM programs for substance dependence are vouchers exchangeable for retail
items, methadone take-home privileges, access to housing or employment, and
increased opportunities to win prizes. Negative reinforcement involves remov-
ing an aversive or confining circumstance contingent on meeting a therapeutic
goal, which might involve a reduction in the intensity of criminal justice super-
vision or schedule of counseling. Positive punishment involves delivery of a
non-desirable consequence contingent on evidence of undesirable behavior
(e.g., drug use). This might include increases in treatment participation require-
ments, termination of treatment, suspension of employment, or a specified period
of incarceration. Negative punishment involves removal of a positive circum-
stance or condition contingent on evidence of undesirable behavior, such as a
reduction in the monetary value of vouchers earned for drug abstinence, or
removal of preferred schedules of medication dosing or counseling sessions.
Reinforcement and punishment contingencies can both be effective tools in
substance abuse treatment programs, but the former are generally preferred
over the latter by clients and clinicians.

Efficacy of CM

The scientific literature includes many examples of how creative and careful
programming of a combination of contingencies can enhance therapeutic out-
comes across a wide range of substance abuse treatment populations (Higgins &
Silverman, 1999). Perhaps the most well researched CM intervention is an
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abstinence-based voucher program for cocaine dependence (Budney & Higgins,
1998). In this program, clients provide urine specimens on a thrice-weekly
schedule, and monetary-based incentives (vouchers) are earned for each cocaine-
negative urine specimen. Vouchers are exchangeable for retail goods or services
that support healthy lifestyle changes. This outpatient program has demonstrated
efficacy across five controlled clinical trials and its positive effects extend at least
15 months post-treatment (Higgins et al., 1991, 1993, 1994, 2000, 2003).

Similar abstinence-based incentive programs effectively increase cocaine
abstinence in methadone-maintained, opiate-dependent clients (Silverman et al.,
1996), inner-city crack abusers (Kirby et al., 1998), pregnant cocaine abusers
(Elk, 1999), and homeless, dually diagnosed cocaine abusers (Milby et al., 2000).
These type of CM programs can also improve retention and abstinence rates
during treatment for opiate dependence (Bickel et al., 1997) and alcohol depend-
ence (Petry et al., 2000). Of most importance here, we recently demonstrated
(and describe in detail below) that an abstinence-based voucher program can
increase cannabis abstinence during treatment for cannabis dependence when
added to cognitive-behavioral and motivational enhancement therapies (Budney
et al., 2000).

Principles of Application

Behavioral-analytic theory and the empirical literature on behavior change in
general suggests that the efficacy of CM interventions will be influenced by the
schedule used to deliver consequences, the magnitude of the consequence, the
choice of the target behavior, the selection of the type of consequence, and 
the monitoring of the target behavior (Sulzer-Azaroff & Meyer, 1991). In this sec-
tion, we use examples from our cannabis CM program to describe these basic
principles and illustrate their application.

The schedule of reinforcement or punishment refers to the temporal relation
between the target behavior and the delivery of the consequence. Generally, effi-
cacy is likely to improve as the temporal delay between the occurrence of the
target behavior and delivery of the consequence decreases. For example, all else
being equal, providing positive reinforcement for cannabis abstinence 5 min
after a client submits a cannabis-negative urine specimen would likely generate
greater rates of abstinence than waiting a week before reinforcement is deliv-
ered. In our CM program for cannabis dependence, on-site drug testing allows
staff to provide reinforcement within 5 min or so following specimen collection.

Similarly, more frequent schedules of reinforcement are usually preferable
to less frequent schedules in establishing an initial target behavior like cannabis
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abstinence or regular attendance at counseling sessions (Ferster & Skinner,
1957). In our cannabis program, we conduct urinalysis tests twice per week.
Frequent schedules allow multiple opportunities to reinforce and thereby
strengthen the target behavior. Once a target behavior is established, less fre-
quent schedules are typically considered for maintenance of behavior change.
One must also consider how often drug testing is needed to ensure that drug
use does not go undetected between tests so that the probability of providing
reinforcement when drug use has occurred is minimized.

The magnitude of reinforcement or punishment is also an important factor
that will likely affect the efficacy of most CM interventions. For example, if the
goal is cannabis abstinence, a voucher worth $10.00 for each cannabis-negative
specimen is likely to be more effective in increasing cannabis abstinence than
one worth $2.00. Given the resilience of substance-use patterns that typically
develop over many years, strong reinforcers are likely necessary to compete
with the reinforcement derived from such well-established behavior. In our
cannabis and cocaine programs, the value of the vouchers earned escalates with
each consecutive drug-negative specimen, and when an unexcused absence
from a scheduled urinalysis or a drug-positive test occurs, the value of the
voucher resets to the initial lower level. This schedule is designed to promote
continuous periods of abstinence by increasing the amount of reinforcement
earned in direct relation to the number of consecutive drug-negative specimens
submitted, and by resetting the value of the vouchers back to low amounts of
reinforcement if drug use occurs (Roll et al., 1996). Of note, although one would
generally expect higher magnitude reinforcement to generate greater amounts of
abstinence than lower magnitude reinforcement, creative use of relatively low
magnitude reinforcers and variable or intermittent schedules can successfully
modify target behaviors among drug abusers (Petry & Martin, 2002; Petry 
et al., 2000).

The choice of reinforcers or punishers used in a CM program can be critical
to its success. Individuals vary greatly in terms of the types of goods and serv-
ices that will serve as reinforcers. For example, a specific reinforcer (e.g., pizza
or movie theater passes) that functions as an effective reinforcer for one client
may not be reinforcing for another. In our voucher programs, clients can choose
any appropriate item or service available in the community, and clinic staff
make the purchase. This procedure allows for access to a wide range of rein-
forcers, while providing some control and guidance over reinforcer purchases.
Reinforcers used in other CM programs include cash, on-site retail items, spe-
cific prizes, desirable clinic privileges, employment or housing opportunities, or
refunds on treatment service fees (Higgins & Silverman, 1999). Each of these
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has its strengths and drawbacks. For example, providing cash would be highly
reinforcing for most clients, but cash also may function as a trigger for drug use.

Most successful CM programs for drug dependence have selected drug absti-
nence as the target behavior. CM programs have also targeted medication com-
pliance, counseling attendance, and completion of lifestyle change activities.
When choosing such targets, one must be aware that successful change in such
behavior may not result in drug abstinence. For example, treatment attendance
may improve by providing vouchers contingent for coming to sessions, but drug
use might not change (Iguchi et al., 1996). The extant CM literature suggests
that the first choice of a target behavior should be drug use. If other targets are
selected, these should be specific, individualized behavioral goals that have a
high probability for successful completion (Sulzer-Azaroff & Meyer, 1991).

Effective monitoring of the targeted behavior is essential to a CM program,
because consequences must be applied systematically. With substance abusers,
this typically involves some form of biochemical verification of drug abstinence,
usually via urinalysis testing. With cannabis, urinalysis testing poses some
unique issues that deserve comment. Regular, heavy cannabis users continue 
to test positive for cannabis use for 2–3 weeks at detection levels of 50 or
100 ng/ml, which are the accepted cutoff levels for documenting recent absti-
nence. Thus, in our voucher program, we provide a 2-week notice prior to initi-
ating the voucher program that informs clients that it will take 2 weeks of
abstinence from cannabis for them to achieve a cannabinoid-negative urinalysis
result. Reinforcement must therefore be delayed because of the limitations of our
technology. As technological advances are made in the field of urine toxicology
perhaps this situation will be rectified. The importance of having a method for
objectively and reliably verifying whether a target behavior occurred pertains as
well to other target behaviors. Reliance on self-reports of drug use or completion
of other therapeutic tasks is not adequate for these purposes.

Effective Implementation

CM approaches are novel to most substance abuse therapists and clients. Thus,
here we offer some brief comment on clinical issues that are critical to success-
ful implementation using our voucher program as an example. A more in-depth
discussion of CM implementation issues can be found elsewhere (Budney &
Higgins, 1998; Budney et al., 2001; Petry, 2000). Therapists and clients must
clearly understand the rationale for the program and how it works in order to
maximize its acceptability and efficacy. Most clients who enroll in treatment
for cannabis dependence expect to receive counseling that involves talking
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about their problems. They do not expect that they will be required to follow
rules and complete specific tasks. CM programs use behavioral contracts to
specify rationales for the program, and define client and staff roles and expec-
tations. In addition, therapists are responsible for fostering understanding,
interest, and compliance, and for ensuring that clients fully understand the
monitoring and voucher programs.

Urinalysis testing is a hallmark of most CM substance abuse interventions,
hence everyone involved must embrace it as a crucial element of the treatment
process. Even therapists may be hesitant about the need for urine testing and
how it may affect the client’s willingness to participate. In our cannabis pro-
gram, clients are required to provide two urine specimens per week, and the
observation process is sometimes awkward at first. Hence, an explanation of
the need for this procedure should include the following points:

● Testing permits careful and immediate evaluation of progress.
● Observation serves to maintain the integrity and credibility of the testing.
● Testing keeps the focus of treatment on the primary problem, cannabis use.
● Testing reduces the tendency to conceal use because of embarrassment,

pride, etc.
● Results assist the therapist to detect and work on relapse triggers.
● Testing provides opportunities to document abstinence and gain credibility

with family or friends.

Therapists and clients may also find the concept of directly “rewarding “ absti-
nence with vouchers novel and perhaps perplexing. Thus, explanation and dis-
cussion of our cannabis program includes the following points:

● Research clearly demonstrates that incentive programs can increase drug
abstinence.

● Voucher programs provide a clear positive reward for achieving the goal of
not using cannabis, which contrasts with what typically happens, that is
punishment for using.

● Voucher programs can enhance and maintain motivation to work hard on an
abstinence goal.

● Earnings increase with each cannabis-negative urine specimen as a way to
enhance investment in the goal of abstinence. Research indicates that con-
tinuous abstinence during treatment is a good predictor of longer-term
abstinence.

● Voucher earnings can help provide non-drug alternative sources of fun and
pleasure.
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Last, the anticipation of problems unique to CM programs, such as the denial
of use when positive testing occurs and disagreements over appropriate voucher
spending, can enhance the overall efficacy of the program. Clinical responses
to these types of issues that are in concert with the philosophy of CM programs
can promote retention and treatment progress.

Initial Treatment Study for a CM Voucher Program for Cannabis
Dependence

As reviewed in Chapters 6 and 9, behavioral treatment approaches have demon-
strated efficacy with cannabis-dependent adults. Thus, effective treatments for
cannabis dependence are available, but as with treatments for other types of
substance dependence, there remains room for improved success rates. The
primary purpose of our initial trial examining a CM intervention for cannabis
dependence was to determine if we could improve treatment outcome by adding
an abstinence-based voucher program to treatments that had demonstrated effi-
cacy in prior controlled studies (Budney et al., 2000).

Study Design

Three behaviorally based outpatient treatments were compared: a brief motiva-
tional therapy (M), brief motivational therapy combined with cognitive-behavioral
coping-skills therapy (MBT), and a combination of the brief motivational therapy,
the coping-skills therapy and an abstinence-based voucher program (MBTV).
The comparison of the M and MBT treatments was a replication and extension of
Stephens and colleagues’ study in which no differences were observed between
a brief two-session intervention and a 14-session cognitive-behavioral inter-
vention, but both were more effective than a delayed treatment control group
(Stephens et al., 2000). Most important to the aims of this chapter were the com-
parisons of MBTV with MBT and with M. These comparisons provided a clear
test of whether adding the voucher-based CM program to previously demonstrated
effective treatments could enhance treatment efficacy.

Participants

Sixty adults (43 men and 17 women) seeking treatment for cannabis depend-
ence enrolled in this study. All participants met DSM-III-R diagnostic criteria
for current cannabis dependence. Individuals were excluded if they were cur-
rently dependent on alcohol or any other drug except nicotine. The resulting
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sample appears representative of those seeking treatment for cannabis depend-
ence as only 10 individuals seeking treatment were excluded. Most participants
used cannabis on an almost daily basis (M � 22.5, SD � 8.6 days/month),
smoked multiple times per day (M � 3.7, SD � 2.6 episodes/day), and had
used cannabis regularly for many years (M � 15.2, SD � 8.3 years). Most par-
ticipants were Caucasian (83%) with an average age of 32 (SD � 8.5) years.
Sixty-five percent were employed full time, and 92% had at least a high school
education or its equivalent. Substantial psychiatric symptomatology was noted,
as 65% of the sample scored in the clinically significant range of the Global
Symptom Index of the Brief Symptom Inventory (Derogatis, 1993).

Treatments

Participants were randomly assigned to one of the three treatment conditions
and stratified on two variables: involvement with the legal system and gender.
Each treatment lasted 14 weeks and was manual-driven. All participants pro-
vided urine specimens on a twice-weekly schedule throughout treatment. The
M treatment was adapted from the motivational enhancement therapy used in
the Project Match alcohol treatment study (NIAAA, 1992b). Participants
received four, 60–90-min individual therapy sessions scheduled during Weeks
1, 2, 6, and 12. A written assessment feedback report was provided, and thera-
pists used a motivational interviewing style to encourage changes in marijuana
use. The MBT treatment combined the motivational enhancement therapy with
an adapted version of the Behavioral Coping Skills Therapy used in Project
Match (NIAAA, 1992a). The coping-skills therapy involved once weekly 
60-min, individual therapy sessions throughout the 14-week treatment. These
sessions focused on increasing motivation, developing skills to help achieve
and maintain cannabis abstinence, and setting lifestyle change goals. Examples 
of the coping skills included in MBT were: craving management, planning 
for high-risk situations, drug refusal, managing mood, and enhancing social
networks.

The therapy for the MBTV condition was almost identical to that provided
in MBT. The only difference was that, in MBTV, therapists regularly reviewed
and discussed voucher earnings and purchases with the goal of using the
vouchers to promote abstinence and to facilitate healthy lifestyle change goals.
The voucher program did not begin until the third week of treatment because,
as discussed above, cannabis remains detectable via standard urinalysis testing
for approximately 2 weeks following the initiation of abstinence in regular
cannabis users. Hence, MBTV participants were informed about this “washout”
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period during the first session when the therapist explained and provided the
rationale for the program. Participants also receive a “priming” reinforcer
(choice of YMCA or movie theater pass) to demonstrate what can be gained
from voucher earnings. During the program, participants received vouchers
(i.e., a slip of paper indicating current and cumulative earnings) each time they
provided a urine specimen negative for cannabis. Voucher earnings could then
be redeemed at any time for retail goods or services chosen by the participant
and agreed upon by their therapist. Staff would purchase selected items typi-
cally within 48 h.

The schedule of voucher earning is illustrated in Table 7.1. In general, earnings
escalated with each consecutive cannabis-negative specimen provided. Cannabis-
positive specimens or missed specimens resulted in no voucher earnings, and the
value of the next cannabis-negative specimen was reset to the amount that was
provided for the first negative specimen. If following a cannabis-positive speci-
men, three consecutive negative specimens were provided, the value of the vouch-
ers returned to the level achieved prior to the submission of the positive specimen.

Table 7.1. Voucher schedule used in Cannabis Dependence Treatment
Program

Specimen 1 Specimen 2 Bonus Total

Week 1 $5.00 $5.00 – $10.00
(washout period) (non-contingent) (non-contingent)
Week 2 $5.00 $5.00 – $10.00
(washout period) (non-contingent) (non-contingent)
Week 3* $1.50 $3.00 $10.00 $14.50
Week 4 $4.50 $6.00 $10.00 $20.50
Week 5 $7.50 $9.00 $10.00 $26.50
Week 6 $10.50 $12.00 $10.00 $32.50
Week 7 $13.50 $15.00 $10.00 $38.50
Week 8 $16.50 $18.00 $10.00 $44.50
Week 9 $19.50 $21.00 $10.00 $50.50
Week 10 $22.50 $24.00 $10.00 $56.50
Week 11 $25.50 $27.00 $10.00 $62.50
Week 12 $28.50 $30.00 $10.00 $68.50
Week 13 $31.50 $33.00 $10.00 $74.50
Week 14* $34.50 $36.00 $10.00 $80.50
Total $590.00

* Sample voucher earnings for patients who provide negative urine specimen during
Weeks 3–14.
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Figure 7.1 (a) Achieved periods of marijuana abstinence and (b) marijuana abstinence
during consecutive treatment weeks.

Results

Rates of treatment acceptability (attended more than one session) and treat-
ment completion were comparable and did not significantly differ across the
three treatments. All but four participants returned for a second session and an
approximately 55% of all participants completed treatment.

The primary treatment outcome variable of interest was the longest period of
documented continuous cannabis abstinence based on the twice-weekly urinal-
ysis testing. All missing urinalysis specimens were considered positive for
cannabis. A significantly greater percentage of participants in the MBTV group
were able to achieve specific periods of cannabis abstinence than in the MBT or
M groups, and a greater percentage were abstinent at each treatment week (see
Figure 7.1). The MBTV group achieved significantly longer periods of continuous
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cannabis abstinence (M � 4.8 
 4.9 weeks) than the MBT (M � 2.3 
 3.0
weeks) or M group (1.6 
 2.4 weeks). A greater percentage of MBTV partici-
pants were abstinent at the end of treatment (defined by cannabis-negative uri-
nalysis in the last week of treatment and 30 days of self-reported abstinence)
than MBT and M participants (35% versus 10% versus 5%; p � 0.05). MBTV
participants also had significantly lower Addiction Severity Index drug com-
posite scores (McLellan et al., 1985) at the end of treatment than both MBT and
M participants.

No treatment group differences were detected on other outcome measures of
drug use or psychosocial functioning. However, significant improvement from
intake to treatment completion was noted within all groups on the self-reported
days of cannabis use, Addiction Severity Index, psychiatric, family, employ-
ment, and legal composite scores, the Marijuana Consequences Questionnaire
(Stephens et al., 1994), and the Global Symptom Index of the Brief Symptom
Inventory (Derogatis, 1993).

Of note, no significant differences were observed between the MBT and M
groups; however, outcome measures for MBT tended to indicate a more posi-
tive treatment response than for M. Due to the relatively low power to detect
differences in this study, we hesitate to conclude that the non-significant out-
come differences between these groups are not important. The two studies
comparing similar treatments using larger samples sizes reviewed in Chapter 6
of this book provide additional information regarding the comparative efficacy
of these interventions.

This study demonstrated that the addition of an abstinence-based voucher
program to previously documented effective therapies enhanced abstinence
during treatment for cannabis dependence. Of note, the specific effect of the
voucher program was to increase continuous periods of abstinence, which was
the hypothesized outcome based on the design of the reinforcement schedule
(i.e., escalating value of vouchers for consecutive cannabis-negative speci-
mens, and a substantial reduction in value for cannabis use). Overall, this study
represents an initial step towards extending the treatment efficacy literature on
CM approaches for drug dependence to the treatment of cannabis-dependent
adults.

Many unanswered questions emanate from this initial study. As the voucher
component was integrated with MBT, we could not determine how this therapy
contributed to the effects of the voucher program. Likewise we have no infor-
mation on whether the voucher program is effective if delivered without MBT.
Last, we do not know whether the positive effects of the voucher program
observed during treatment maintain post-treatment. We have conducted a 



second study with cannabis-dependent adults designed to answer these ques-
tions. Preliminary findings indicate that (a) the voucher effect is maintained post-
treatment, (b) vouchers delivered alone is an effective treatment option, and 
(c) behavior therapy appears to enhance the maintenance of the voucher effect
post-treatment (Budney et al., in press).

Using CM to Engage Probation-Referred Marijuana Abusers in
Treatment

Almost half of those seeking treatment for marijuana abuse have criminal jus-
tice involvement and are referred to treatment by the legal system, and the
majority are less than 25-year old (SAMHSA, 2001; Sinha et al., 2003a, b).
Such client characteristics are associated with poor engagement in the treat-
ment process, and many of those who fit this profile are characterized as being
in the pre-contemplation stage of change regarding their marijuana use. Hence,
using CM to enhance motivation and effort to change in this population of 
marijuana abusers might prove particularly beneficial.

Sinha and colleagues (2003b) evaluated the efficacy of a modified voucher pro-
gram for increasing treatment attendance among probation-referred young adults
referred to outpatient treatment for marijuana abuse. Sixty-five 18–25-year
olds were randomly assigned to receive a three-session motivational enhance-
ment treatment (MET) or MET plus a contingent voucher program (MET/V)
designed to reinforce attendance at counseling sessions. An escalating voucher
program provided a $25 voucher for attendance at the first session, $35 for 
the second and $45 for the third, and missing a session reset the voucher value
back to $25. A $5 bonus voucher was a provided for arriving at the session
within 5 min of the scheduled appointment time. Vouchers could be redeemed
for prosocial items or services. Significantly more MET/V clients completed
treatment (64% versus 39%), and MET/V clients attended more sessions 
(2.3 versus 1.8). Additionally, more MET/V clients continued with treatment
after completing the three scheduled MET sessions (14 versus 8), but this dif-
ference was not statistically significant. No between-groups differences were
observed for marijuana use or other psychosocial outcome measures. This
study demonstrated the efficacy of a CM intervention designed to enhance
attendance at counseling session in a sample of young, unmotivated, marijuana
abusers. It also showed that successful use of reinforcement to enhance treat-
ment attendance does not necessarily produce concomitant changes in drug 
use outcome.
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Cannabis as a Secondary Drug of Abuse

Many individuals seeking treatment for other drug dependence also use
cannabis regularly (Budney et al., 1996, 1998a; Hubbard, 1990). Such second-
ary cannabis use is commonly viewed as a significant risk factor for relapse 
or treatment failure. However, there are data suggesting that cannabis use during
treatment for cocaine and opiate dependence is not clearly associated with poor
treatment outcome (Budney et al., 1996, 1998a; Nirenberg et al., 1996; Saxon
et al., 1993). Regardless of its relation to treatment outcome in these polydrug-
using populations, treatment providers must have a plan to deal with such
cannabis use. This issue presents a significant challenge because the majority
of these individuals do not consider their cannabis use problematic, and their
readiness to change is significantly lower for cannabis use than their primary
substance of abuse (Budney et al., 1997, 1998b). CM models, particularly those
that use positive reinforcement contingencies, may offer a promising treatment
avenue for these difficult treatment populations.

Cannabis Abuse among Cocaine Abusers

In a small-N study (Budney et al., 1991), we examined a sequential strategy of
initially reinforcing abstinence from the primary drug of abuse (cocaine) with
vouchers, and then moving on to address abstinence from the secondary drug
(cannabis). The rationale for this approach was that cocaine-dependent individ-
uals who achieved abstinence with the voucher program might have increased
desire to access non-drug, prosocial reinforcers, and find that cannabis use inter-
fered with this goal. These circumstances might prompt them to participate in a
program in which they could earn additional vouchers for abstaining from
cannabis.

Using a multiple-baseline design, a 12-week voucher program first engen-
dered cocaine abstinence in the two participants, but both continued to use
cannabis regularly despite counseling that encouraged marijuana abstinence.
These individuals were then offered a second 12-week treatment at staggered
time intervals that involved a modified contingency requiring abstinence from
both cocaine and cannabis in order to earn vouchers. Both participants achieved
abstinence from both drugs with the initiation of a cannabis abstinence coincid-
ing with the initiation of the modified voucher program. Following discontinu-
ation of the vouchers, both participants resumed their cannabis use, but
remained abstinent from cocaine. This small study illustrated that voucher pro-
grams can engender abstinence from cannabis in multiple-drug users who are
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ambivalent about their cannabis use, but also suggested that the effects may not
endure if such use is not deemed highly problematic.

Cannabis Abuse in the Methadone Clinic

Cannabis use among methadone-maintained, opiate-dependent individuals is
common (Calsyn & Saxon, 1999). The significance of such use is typically min-
imized because the problems associated with cannabis use are considered negli-
gible compared with those associated with heroin dependence. Accordingly, many
methadone clinics do not conduct regular urinalysis testing for cannabis, or if they
do, there are usually no negative consequences delivered for positive test results. In
contrast, consequences are typically provided for use of most other drugs of abuse.
Hence, the lack of consequences for cannabis use may give the impression that
such use is condoned. Here we describe a quasi-experimental study evaluating an
innovative CM intervention designed to address this issue (Calsyn & Saxon, 1999).

The intervention was an add-on to an existing CM program that required 
6 months of drug-negative urinalysis tests (except for cannabis) in order to 
earn twice-a-week methadone dose take-home privileges. Take-home privi-
leges are highly valued by this clinical population because methadone must 
be taken daily to avoid substantial opiate withdrawal symptoms. If take-home
doses are not available, clients are burdened by the need to attend the clinic
daily to obtain their methadone. The experimental CM program increased the
requirement for obtaining twice-weekly take-home status to include cannabis-
negative urinalysis test results.

Prior to initiating the study, eight clients who had earned the twice-per-week
take-home were using cannabis regularly. A 6-month notice was provided
informing all clients about the new cannabis requirement. Three of the eight
cannabis users achieved abstinence during this 6-month period. The other five
lost their privilege when the program began due to cannabis-positive urine tests.
One of these earned back that privilege by providing a cannabis-negative urine
specimen. The other four clients remained at a lower privilege status (thrice-
weekly take-home) for the remainder of the 1-year study.

This study demonstrates the feasibility of implementing a CM program that
can engender cannabis abstinence in a subset of methadone clients without
having deleterious effects on other aspects of their treatment. In general, issues
such as the relative harm of cannabis compared to other substances, the client’s
interest in abstaining from cannabis use, and the difficulty of abstaining from
all substances versus just the primary one, must be given careful consideration
when designing interventions to address secondary cannabis use.



Cannabis Use in Individuals with Severe Psychiatric Illness

As with the general population, cannabis is the most common illicit drug used
among individuals with schizophrenia (Kandel et al., 1997; Zisook et al., 1992).
Cannabis use has been associated with problems related to schizophrenic 
illness such as: (a) earlier or more abrupt onset of symptomatology, (b) inter-
fering with identification and diagnosis, (c) exacerbating symptomatology, 
(d) poor medication compliance, (e) antagonizing the efficacy of neuroleptic
drugs, and (f) increasing risk for recurrent symptomatology or relapse (Dixon
et al., 1991; Negrete & Gill, 1999; Negrete et al., 1986).

We conducted a study to examine the feasibility of using a CM intervention
to reduce cannabis use in this population (Sigmon et al., 2000). Participants
were 18 adults with schizophrenia or other serious mental illness who were not
seeking treatment, but rather were regular cannabis users willing to participate
in a study in which they were offered monetary incentives to abstain from
cannabis use. The study consisted of five conditions, each 5 weeks in duration.
Urinalysis testing was performed twice weekly. During the first and fifth con-
ditions, participants received payment ($25) each time they submitted a urine
specimen independent of urinalysis results (baseline condition). During the
three incentive conditions, participants received varying amounts of money
($25, $50, and $100) each time the urine specimen was cannabinoid negative.

The mean number of cannabis-negative specimens obtained was signifi-
cantly greater during the three incentive conditions (mean number of positive
specimens: $25 � 4.2 
 1.4, $50 � 4.1 
 1.4, $100 � 5.1 
 1.4) than during
the baseline conditions (B1 � 1.3 
 0.6, B2 � 1.8 
 1.1), but no differences
were observed among incentive conditions. These results provided evidence
that cannabis use among severely mentally ill individuals, like drug use among
non-psychiatric populations, is sensitive to reinforcement contingencies. We
have observed similar findings supporting this notion with cigarette smoking in
individuals with schizophrenia (Roll et al., 1998; Tidey et al., 1999).

Others have begun to examine the efficacy of CM-based interventions to
reduce substance use among the severely mentally ill by dispensing disability
benefits contingent on drug abstinence (Ries et al., 2004; Shaner et al., 1999).
The rationale for such an intervention originated from data indicating that indi-
viduals with comorbid substance abuse and schizophrenia tend to misuse dis-
ability benefits to purchase illicit substances (Shaner et al., 1995). Although
this research to date has focused on cocaine abuse, the high prevalence of
cannabis use in this population suggests that spending disability monies on
cannabis is most likely common. Arranging conditions such that disability
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income is used to positively reinforce drug abstinence rather than facilitate
continued drug abuse would seem to warrant study.

CM in the Treatment of Adolescent Marijuana Abusers

In Chapter 11, a number of treatment approaches for adolescent marijuana
dependence are described. With the exception of one feasibility study demon-
strating that a contingent positive reinforcement procedure can effectively
reduce adolescent tobacco cigarette smoking (Corby et al., 2000), CM has not
yet been studied with adolescent drug abusers. We recently began work on a
project with the aim of creating a developmentally appropriate CM intervention
for adolescent cannabis abusers (Kamon et al., 2005). The intervention com-
bines individual cognitive-behavioral counseling with two CM-based treatment
components. An abstinence-based voucher program similar to that used in our
adult studies is used to enhance engagement in the treatment process and the ini-
tiation of cannabis and other drug abstinence. Second, a behavioral parent train-
ing program is used to assist parents develop CM skills that can increase drug
abstinence and other prosocial behavior (Dishion & Andrews, 1995). This inter-
vention teaches parents to (a) increase monitoring of their teen’s behavior, (b)
provide consistent consequences following drug use or abstinence and other
related negative or positive behaviors, and (c) increase opportunities for their
teens to engage in prosocial activities and to increase reinforcement for doing
so. Preliminary data for a pilot group of 16 families receiving this intervention
indicate that the program is acceptable to the majority of treatment seekers.
Adolescents and parents attended the majority of scheduled sessions, and 75%
completed treatment. Substance use, externalizing behaviors, and negative par-
enting behaviors all significantly decreased from treatment initiation to treat-
ment end. Sixty-three percent of adolescents provided marijuana-negative urine
specimens at the end of treatment, and mean number of days of self-reported
marijuana use during the prior 30 days decreased from 12.9 to 3.1 (p � 0.01)
from the intake to the end of treatment assessment. An ongoing randomized-
controlled trial will determine whether this CM-based treatment enhances out-
come when added to a standard individual and family treatment intervention.

Concluding Comments

CM programs can effectively increase abstinence and facilitate other healthy
lifestyle changes, yet dissemination of CM interventions to community clin-
ics is likely to be challenging. CM interventions, like many other drug abuse



treatments shown to be effective in research settings, are not the models of
intervention commonly used in community clinics (Miller et al., 1995). Hence,
one primary obstacle to dissemination originates with treatment providers.
Most therapists and administrators in the substance abuse treatment field have
had no training in CM procedures or principles, and their existing models for
treating substance abuse emanate from a very different conceptual understand-
ing of substance dependence. Second, the logistics and cost of initiating CM
programs can appear overwhelming, and thus even consideration of adopting
such unfamiliar practices is likely to meet with dismissal.

The practical and clinical obstacles such as funding programs, educating and
training treatment providers, and convincing program developers and policy-
makers of the value of this approach to substance abuse treatment have been
discussed in depth elsewhere (Crowley, 1999; Kirby et al., 1999). Creative
ways to fund CM programs already appear in the literature. For example, a
number of projects, including our adolescent pilot program have solicited
donations from community businesses to use as reinforcers (Kirby et al., 1999;
Petry et al., 2000). Of note, the National Institute on Drug Abuse has recently
launched a multi-center study of a CM treatment for cocaine and heroin
dependence that locates the research directly in community-based clinics with
the hopes of indoctrinating community providers to the potential value of this
treatment model (Petry, 2005). The education and training of treatment
providers in both the theory and practice of CM and other effective-behavioral
treatment discussed in this text must become a priority if we expect these 
professionals to accept and adopt a model that is not congruent with their cur-
rent belief system and practices. Most substance abuse treatment providers,
regardless of their theoretical background, would agree that more effective inter-
ventions are needed to better help clients with serious drug abuse problems
including cannabis dependence. CM interventions clearly offer one avenue for
enhancing outcomes, but much more must be done in the area of technology
transfer before current treatment systems adopt these models.

An additional CM dissemination issue that is perhaps unique to the treatment
for cannabis is the question of whether or not cannabis abuse is deemed a sub-
stantial problem in need of effective, more powerful, and perhaps more costly
treatments. Historically, cannabis dependence has not been viewed as a signifi-
cant problem and many still question whether cannabis dependence exists at all
(Budney & Wiley, 2001; Stephens & Roffman, 1994). The task of building a con-
sensus that cannabis dependence is a real disorder and that many youth and
adults are in need of professional help for this problem may need to be addressed
either prior to or simultaneous with dissemination efforts. Hopefully, efforts such
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as the publication of this book, continued clinical-research efforts, and national
education campaigns will serve to educate the treatment community, policy-
makers, and the general public on cannabis’ potential for abuse and dependence.
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8

The Marijuana Check-Up
RO B E RT S. S T E P H E N S A N D RO G E R A. RO F F M A N

Among those in the USA who experience negative consequences from alcohol
or drug use and who acknowledge a need for treatment, the number one reason
given for not receiving treatment is “not being ready to stop using” (Substance
Abuse and Mental Health Services, Office of Applied Sciences (SAMHSA),
2003b). The other most commonly endorsed reasons for not seeking treat-
ment include the financial costs and stigma associated with drug abuse treat-
ment. Embarrassment, stigma, and a negative attitude toward treatment were
frequently endorsed in other studies of reasons for delaying seeking treatment
(Cunningham et al., 1993; Sobell et al., 1991). Drug treatment appears to come
with both social and financial costs and it is perceived as designed for those
who are committed to change.

Marijuana users may be particularly unlikely to seek treatment for these very
reasons. In addition, marijuana is often perceived as a “soft” drug that does not
produce dependence or serious negative consequences, which may further under-
mine the apparent need for treatment (see Stephens & Roffman, 1993). Of those
who met criteria for cannabis dependence or abuse in 2003, only 7.6% reported
receiving treatment in drug treatment facilities. In contrast, 24.3% of those with
cocaine abuse or dependence and 18.2% of those abusing or dependent on pain
relievers reported receiving treatment (SAMHSA, 2003a). In this chapter we
describe the Marijuana Check-Up (MCU), a low-cost and low-demand interven-
tion designed to attract adult marijuana users who are experiencing some negative
consequences but who are not necessarily committed to change. The philosophy,
marketing, and intervention techniques of the MCU are designed to overcome
barriers associated with formal treatment by reducing the demand for change,
stigma, financial costs, and time demands. The MCU uses motivational enhance-
ment therapy (MET; Miller et al., 1992) techniques to facilitate an in depth and
candid “taking stock” of the positive and negative consequences of use with the
goal of increasing readiness for change.
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The MCU is a two-session assessment and feedback intervention that targets
adult marijuana users who have questions or concerns about their use. In the ini-
tial session participants complete structured interviews and questionnaire assess-
ments regarding their marijuana use, its consequences, and expectancies and
beliefs regarding the effects of continued use versus reducing or quitting. In the
second session, a therapist trained in motivational interviewing techniques
(Miller & Rollnick, 1991, 2002) reviews a Personal Feedback Report (PFR) with
the participant. As data collected during the assessment are presented, the thera-
pist acknowledges the participant’s reasons for continued use but attempts to
elicit and focus on self-motivational statements for change. If the participant
expresses interest in change, the therapist will offer a menu of treatment and self-
change options and assist in developing a plan. This combination of motivational
interviewing and feedback is usually referred to as MET (Miller et al., 1992) and
has been studied in a variety of contexts with a variety of behaviors (see Burke
et al., 2003, for a review).

The stages of change (SOC) model describes a series of stages through which
people pass as they change behavior (Prochaska & DiClemente, 1984) and is
one way of understanding where the MCU may fit into the continuum of inter-
ventions for marijuana users. Individuals with no intention of changing a behav-
ior are described as precontemplators. Precontemplators are not a homogenous
group (see DiClemente & Velasquez, 2002). They may be unaware of any rea-
sons for changing the behavior, resist being told what to do, have rationalized
why they do not need to change, or feel hopeless about the possibility of change
and, hence, do not plan to try. Therefore, precontemplators need the opportunity
to learn about and reflect on the effects of the behavior in their lives. Some may
need help believing they could be successful. Precontemplators would not be
expected to contact traditional drug abuse treatment programs where they might
encounter the presumption that change is necessary. Approaches that avoid
telling them what to do and help them find their own reasons for change are
likely to avoid engaging reactance or outright resistance. The MCU, with its
reliance on motivational interviewing techniques and feedback on personal con-
sequences, is well matched to individuals in this stage.

Contemplators on the other hand acknowledge the need for change but are
still not committed to it. DiClemente and Velasquez (2002) warn that being 
a contemplator is not necessarily an indication that change efforts will soon
follow. Individuals in this stage are usually more open to collecting infor-
mation about the behavior in question but they are also more ambiva-
lent. Clinicians working with contemplators need to remain aware of this
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ambivalence and not presume that, because the person acknowledges some
interest in change, they are ready to make it. Instead, the clinician’s role should
be to help tip the balance in favor of change. Objective, nonjudgmental feed-
back on the behavior and its personal risks is one strategy to shift the probabil-
ities toward change. In the MCU, reviewing the PFR is designed to do just that
while the therapist’s training in motivational interviewing techniques guards
against an assumption that change is imminent and a premature focus on active
change therapy.

Those in the preparation, action, and maintenance SOC are ready to make
changes or already have. Issues of ambivalence about change are not as great
and data and theory suggest that people in these stages would profit most from
action-oriented behavioral techniques designed to support self-efficacy, modify
the environment and reinforce changes in behavior. Although the MCU is not
specifically designed for individuals in these later SOC, they may be attracted
by the opportunity to learn more about how marijuana use is affecting them. They
may be seeking confirmation that their decision to reduce use is justified or they
may want support in making changes. Therapists need to be able to recognize
these motives and be able to shift emphasis in the feedback session away from
exploring and resolving ambivalence and more toward increasing efficacy for
change via treatment menu options or cognitive-behavioral techniques for
change and maintenance of change.

The MCU was modeled after the Drinkers’ Check-Up (DCU), a brief inter-
vention designed to overcome the stigma of treatment and promote change in
alcohol users who were not ready or likely to seek formal treatment (Miller &
Sovereign, 1989). The DCU was promoted via news media as a free assessment
and feedback service for drinkers who wanted to find out whether alcohol was
harming them. Recruitment announcements emphasized that the DCU was con-
fidential, not part of any treatment program, not intended for “alcoholics,” and
that it would be “up to the individual to decide what, if anything, to do with the
feedback” (Miller et al., 1993). In the initial session, alcohol use and risk factors
for abuse and dependence were assessed. In the second session, a therapist pro-
vided normative and risk-related feedback to the participants using a motiva-
tional interviewing style. Those who participated in the DCU appeared to be
similar to clients already in treatment on measures of alcohol use and related
problems, but few had ever been in formal treatment for alcohol related prob-
lems. In two studies, these problem drinkers significantly reduced their alcohol
intake and maintained changes up to 18 months after participating in the DCU
(Miller et al., 1988, 1993).
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The efficacy of the DCU is consistent with recent reviews that have con-
cluded that brief, motivational interviewing interventions are efficacious for a
variety of drug and non-drug behavior problems (e.g., Burke et al., 2002, 2003).
In particular, two studies of the treatment of marijuana dependence found that
2-session, MET treatments were effective in reducing marijuana use and asso-
ciated problems compared to delayed treatment controls, although the studies
disagreed on whether these brief interventions were as effective as longer cog-
nitive-behavioral treatments (see Chapter 6; Marijuana Treatment Project Research
Group (MTPRG), 2004; Stephens et al., 2000). Like other treatment studies of
brief interventions, these studies recruited adult marijuana users who were vol-
untarily approaching treatment with the goal of abstinence. It might be expected
that such users were more likely in preparation or action stages and more moti-
vated to make changes in their marijuana use than the overall population of
users who may be experiencing negative consequences. To our knowledge, brief
MET interventions have not been tested with marijuana users who may be less
motivated to make changes.

Implementing a MCU

The DCU provided a model for the MCU, but adapting it for marijuana users
required considerations on how to promote or market it, the nature of the
assessment data and its presentation in the PFR, and therapeutic issues unique
to marijuana. In this section we review these issues and describe the decisions
made in constructing our initial version of the MCU.

Marketing the MCU

In previous studies of the treatment of marijuana dependence (MTPRG, 2004;
Stephens et al., 1994, 2000), advertisements and study promotions were designed
to reach a population of marijuana users who would meet diagnostic criteria
for marijuana dependence and be ready to engage in treatment aimed at absti-
nence. Therefore, ads indicated that the project was for individuals who wanted
help in quitting marijuana. In contrast, in promoting an intervention for adult
marijuana users who were uninterested or who were ambivalent about making
changes, the goal was to avoid arousing defensiveness while being honest and
ethical regarding the nature and purpose of the project. Messages that required
receivers to label themselves as substance abusers who needed treatment were
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avoided. Similarly, given a long history of exaggeration and misinformation
regarding the negative effects of marijuana, it was important to distinguish the
MCU from services intended to convince the user of the evils of marijuana use.
Thus, the publicity messages described the MCU as a brief, confidential, and
non-judgmental service for marijuana smokers who wanted to take a closer
look at their use. It was emphasized that the MCU was not treatment, and that
the educational information about marijuana would be accurate and balanced.
The message additionally conveyed assurance that there would be no pressure
to change, and that it would be up to the individual to decide what, if anything,
to do following participation.

Two catch phrases for print media were developed with the intention of
reaching users at different SOC. The phrase “Your Marijuana Use Got You
Thinking?” targeted users further along in their readiness to change, i.e., people
who had been actively thinking about their marijuana use, some of whom were
interested in making changes. The second phrase, “Questions About Your Pot
Use?” was geared to precontemplators and more ambivalent users who might
have been put off by implications that they should be thinking about change.
The hope was that both messages would arouse curiosity in users and prompt a
contact with the research office to learn more about the project. Following
Miller’s earlier work with the DCU (Miller & Sovereign, 1989), we included the
term “check-up” in the project name to convey the message that participants
would have the opportunity to experience an assessment, but were not expected
to commit themselves to either treatment or behavior change. To catch the
viewer’s attention as well as communicate the project’s non-judgmental attitude
about marijuana use, the image of a marijuana leaf was added as the backdrop
behind the name. (See Figure 8.1)

A variety of media were used to reach and recruit a diverse sample of mari-
juana users. Print media included public service announcements, news stories
about the project, and paid advertisements. While all three types of advertising
channels yielded callers interested in the project, we found that display and
bulletin board style ads in alternative, rather than mainstream, newspapers
were particularly effective in relation to costs. Paid advertisements also
allowed for a greater degree of control over the timing of the promotions that
could be adjusted depending upon current rates of recruitment and staffing
capabilities (see Campbell et al., 2004, for a detailed presentation of the mar-
keting strategies and analysis of the results). Radio promotions also were effec-
tive and included public service announcements, interviews with talk show
hosts, and purchased advertisements (see Table 8.1). As with the print media,
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Y o u r  M a r i j u a n a  U s e
G o t  Y o u  T h i n k i n g ?

T h e  M a r i j u a n a  C h e c k
U p

206-616-3457
w w w . m a r i j u a n a c h e c k u p . c o m

W e  a d d r e s s  c o n c e r n s  &  q u e s t i o n s .
N o  p r e s s u r e  t o  c h a n g e .

F r e e  &  C o n f i d e n t i a l .

Figure 8.1 MCU display ads.



paid advertising provided the most control over content, placement, and fre-
quency of exposure. “Classic rock” stations yielded better results than a jazz
station or stations with more ethnically diverse audiences. However, these
radio ads tended to generate high volumes of callers in a relatively short
amount of time following their broadcast and necessitated planning for ade-
quate project staffing.

A booth at a summer festival focusing on marijuana and hemp policies
yielded a few additional participants. Efforts were made to reach a more ethni-
cally diverse group of marijuana users through focus groups, outreach workers
in ethnically rich communities, and advertisements in ethnic-specific media.
Unfortunately, these efforts were not very successful and are discussed in more
detail elsewhere (Campbell et al., 2003).

The Assessment and Personal Feedback Report

A key component of the DCU was the provision of feedback on indicators of
alcohol related problems, including serum chemistry tests sensitive to alcohol’s
impact on physical symptoms and neuropsychological tests sensitive to the effect
of chronic alcohol use on cognitive functioning (Miller & Sovereign, 1989). In
addition, the participant’s standings on measures of frequency and quantity of
alcohol use were presented in relation to normative data from the overall popula-
tion of the USA. A challenge in developing the MCU was the relative lack of
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Table 8.1. Radio advertisement for the MCU

Sample 60-s Radio Spot

Kevin 6 1 6-3 4 5 7, 6 1 6-3 4 5 7
Shauna Why do you keep repeating that number?
Kevin I’m trying to remember it from a commercial I just heard.
Shauna What’s it for?
Kevin It’s for something called the Marijuana Check-Up, a research project

through the University of Washington School of Social Work. They
said they offer accurate information about marijuana and the project 
is strictly confidential. Not only is it free, but you get paid for 
participating!

Shauna Hmmm, that sounds interesting. You know, there are so many rumors
floating around these days about pot, some straight facts would be nice.

Kevin You just have to be 18 or older. Shoot, I think I just forgot that number!
Shauna Its 206-616-3457.
Announcer Call the Marijuana Check-Up for more information, 206-616-3457.



similar data for marijuana use particularly in the area of quantifying the amount
of marijuana consumed. Variability in the potency of marijuana preparations and
methods of consuming it (e.g., joints, pipes, bongs) precluded comparisons of
personal levels of use with normative data (see Stephens & Roffman, 2005 for 
a discussion of marijuana use assessment issues). Similarly, comparable biolog-
ical assays or neuropsychological tests that would indicate the detrimental effects
of chronic marijuana use on the body and brain are not available. Therefore, we
modeled the assessment and subsequent PFR on the DCU when possible, but
used clinical judgment in introducing additional feedback elements that we
believed would provide the participant the opportunity to reflect on negative con-
sequences and consider the impact of possible changes in marijuana use.

In order to assess the recent frequency of marijuana, alcohol, and other drug
use, we modified the Time Line Follow-Back (TLFB) interview (Sobell &
Sobell, 1992). The TLFB was interviewer administered and utilized calendars
for the 90 days prior to the initial assessment to assess the number of days on
which any marijuana, alcohol, and other drugs were used. For each day of mar-
ijuana use, participants identified the periods of the day during which they
smoked (i.e., 6:00 a.m.–12:00 p.m.; 12:00 p.m.–6:00 p.m.; 6:00 p.m.–12:00 a.m.;
12:00 a.m.–6:00 p.m.). The number of days of marijuana use per month was
then graphically presented on the PFR in relation to normative data from two
reference groups that represent the extremes in user populations. First, we com-
pared the participant’s use to the overall population in the USA using data from
the National Household Survey on Drug Abuse (now called the National Survey
on Drug Use and Health). This data generally showed most participants to be
part of a very small population of frequent users. Next, we compared the partic-
ipant’s frequency of use to data from over one thousand participants screened
for participation in our previous studies of treatments for marijuana depend-
ence. This feedback often showed the participant to be using in a manner simi-
lar to the majority of users who were actively seeking treatment for marijuana
dependence. We also graphically displayed data on the periods of the day dur-
ing which the participant reported using marijuana most often (i.e., mornings,
afternoons, evenings, and nights) in order to promote discussion of the extent of
use on a daily basis.

Trained interviewers used the Psychoactive Substance Use Disorders section
of the Structured Clinical Interview for DSM-IV (SCID; First et al., 1996) to
assess current symptoms (past 90 days) of cannabis dependence. The PFR pro-
vided feedback on the participant’s risk for dependence based on the number of
seven diagnostic criteria that were met (i.e., 0–1 � Low Risk; 2–4 � Medium
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Risk; 5–7 � High Risk). The number of negative consequences the participant
reported resulting from marijuana use in the past 90 days was assessed with the
19-item Marijuana Problem Scale (MPS; Stephens et al., 2000). The MPS
assesses problems such as guilt, low energy, medical or cognitive concerns,
work/school dysfunctions, financial difficulties, spouse and family conflicts,
and legal problems. The number of problems reported was presented graphi-
cally on the PFR in relation to data from a previous treatment study and the spe-
cific endorsed problems were listed.

Similar data on the frequency and quantity of alcohol and other drug use, and
problems associated with these drugs, were derived from the TLFB and ques-
tionnaires and presented on the PFR in absolute terms rather than as normative
comparisons. The MCU specifically targeted marijuana use and those who were
dependent on alcohol or other drugs were ineligible to participate (see below).
However, we included these data to be sure to capture and promote discussion
of any problems that might be occurring with other drugs that may affect moti-
vation for making changes in marijuana use.

The Marijuana Effects Questionnaire (MEQ) consisted of 40 items repre-
senting commonly reported acute effects of marijuana use. Participants indi-
cated the likelihood that each effect would occur if they smoked marijuana
(1 � very unlikely; 5 � very likely). Four subscales were formed based on
principal components analysis of data from a previous study of the treatment of
marijuana users. Items on each subscale were averaged to indicate higher
expectations of Improved Mood and Thinking (6 items), Increased Sociability
(8 items), Negative Affect (13 items) and Lethargy/Procrastination (8 items).
The average scores on each scale were presented graphically to facilitate dis-
cussion regarding the effects of marijuana experienced by the participant. This
feedback was positioned relatively early in the PFR and immediately before
the data on negative consequences of use from the MPS because of its balanced
assessment of both positive and negative effects of marijuana. Including an
acknowledgment of perceived positive effects of marijuana use was important
to the MCU’s promise of objective feedback.

In order to promote a hypothetical discussion of the costs versus benefits of
making a change in marijuana use we modified the Outcome Expectancy Scale
(OES; Solomon & Annis, 1989). The OES measures perceived effects of reduc-
ing alcohol use on personal, social and physical functioning. The resulting Costs
and Benefits (CB) scale consisted of items tapping expected consequences of
quitting or substantially reducing marijuana use. Participants answered whether
each of 20 negative consequences (Costs) and 20 positive consequences
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(Benefits) would occur if they reduced the amount they smoked (1 � strongly
disagree; 5 � strongly agree). The total numbers of Costs versus Benefits (using
only items rated 4 or 5) were presented graphically on the PFR followed by a list
of the endorsed items to promote consideration of the likely effects of change.

Self-efficacy information was included in the PFR to promote consideration of
the most difficult situations that would be encountered if the person chose 
to change their use. Depending upon the participant’s level of self-efficacy for
avoiding marijuana use, therapeutic interactions could shift toward supporting
efficacy or remain focused on exploring motivation through consideration of the
pros and cons of continued use versus change. Confidence in being able to avoid
marijuana use in 19 high-risk situations was assessed using a measure of self-
efficacy created for previous treatment studies (Stephens et al., 1993, 1995).
Confidence in being able to avoid marijuana use was rated for each item on a 
7-point scale (1 � not at all confident; 7 � extremely confident), which were
averaged to create a single index of self-efficacy that was graphically presented
on the PFR both in absolute terms and relative to the self-efficacy data from sam-
ples of treatment seeking marijuana users. Specific situations in which the partic-
ipant had higher versus lower confidence in avoiding marijuana use were listed.

Motivational Interviewing

Therapists were trained to use motivational interviewing techniques as the PFR
was reviewed with the client. These techniques are described in more detail else-
where (Chapter 6; Miller & Rollnick, 1991, 2002; Miller et al., 1992) and are
based on four principles: (1) express empathy, (2) develop discrepancy, (3) roll
with resistance, and (4) support self-efficacy. Open-ended questions and reflec-
tive listening are cornerstone techniques used to elicit descriptions of drug use
experiences, express empathy, and emphasize particular information shared by
the client. Therapists affirm and support the client whenever possible, building
rapport and further encouraging exploration. Periodically, therapists summarize
what the client has said in order to link ideas together and reinforce particular
content. The overall goal is to elicit self-motivational statements in the form 
of displeasure with current drug use and perceived benefits of changes in use.
Statements indicating some optimism regarding the possibility of change or
direct expressions of determination to change are further indications of interest
in change that are reflected and summarized by the therapist. As readiness for
change becomes apparent, the therapist supports efficacy by exploring and pro-
viding strategies for change.
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Clinical and Ethical Issues

Offering a MCU raises several clinical issues that are relatively specific to 
marijuana-focused interventions and a potential ethical dilemma related to
“check-up” studies in general. Elsewhere we have discussed the unique aspects
of treating marijuana users, some of whom have political agendas regarding the
legality of the drug (see Chapter 6; Doyle et al., 2003). Other users may feel that
marijuana is an effective medication for them in relation to mood disorders or
other illnesses and use this to justify their use. Consistent with the MET philos-
ophy, it is important to acknowledge the individual’s feelings in these matters
while avoiding debate. Depending upon the clinician’s own feelings, it may be
useful to more generally acknowledge that there is a wide range of opinions
regarding the severity and prevalence of negative consequences of use. The cli-
nician can then state that he or she has no predetermined moral or universal
judgments regarding marijuana use and is instead only interested in understand-
ing the client’s experiences. Regarding medical use issues, the clinician should
acknowledge the perceived benefits while inquiring if there might also be some
“not so positive” effects. Exploration of alternative ways of treating or “coping”
with the medical or mood symptoms would be appropriate once a basis for con-
sidering change has been established.

Another issue that may arise in the MCU for participants who get to the
point of considering change is whether they need to stop using completely or
just cut back. This client-centered approach assumes that the client should
make this decision. Exploring with the client the likelihood of being successful
with each goal (i.e., abstinence versus moderate use) and how that success
would or would not reduce any negative consequences that have been identi-
fied should help the decision process. If the client asks for advice, the clinician
may want to offer the perspective that achieving and sustaining reduced use is
often more difficult than achieving complete abstinence (see Chapter 6 for the
rationale). If the client does not ask but the clinician feels that the client is
ready to start planning for change, the clinician routinely asks about their spe-
cific goals and how they will achieve them. In offering options and advice in
the planning stage, the clinician again may have opportunities to provide infor-
mation on the likelihood of succeeding in moderating use versus quitting.
From the motivational interviewing perspective, it is usually wise to ask per-
mission to give such advice (e.g., “Would you like to know how I think about
moderation versus abstinence?”) to avoid reactance.

Some clinicians may be concerned about the brevity of the MCU intervention
given what they perceive to be significant negative consequences and distress in
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the client. Familiarity with the brief intervention literature (e.g., Bien et al.,
1993; Burke et al., 2003) may help assure them of the potential for meaningful
change. Moreover, it is important to remind clinicians that they are reaching
people who might not otherwise have approached treatment and that the inter-
vention may increase the likelihood of future treatment seeking.

One of the issues that we have struggled with in developing and implement-
ing the MCU applies to all interventions that attempt to reach more ambivalent
users by stating that there is “no pressure to change” or it is “not treatment.”
This mode of marketing or advertising the MCU may raise ethical issues and
concerns about deception inasmuch as MET has as its goal the enhancement of
motivation for change in individuals whose drug use is causing problems.
Concerns of this type are lessened when brief MET treatments are offered to
those seeking support for change because there is no need to use these market-
ing techniques. We suspect that concerns about deception center on how one
interprets terms like “pressure to change” and “treatment” and how one trains
therapists to conduct the feedback sessions. Although motivational interviewing
therapists systematically attempt to elicit and focus on self-motivational state-
ments, the statements are self-motivational. Just as prominent in the intervention
is the attempt to create a mutually respectful, safe, and supportive interaction
that allows marijuana users to explore their experiences with marijuana without
the need to justify their behavior. There is no pressure to change overtly
imposed by the therapist, only a thorough exploration of possible reasons for
change that then are reinforced by the therapist.

When clients present with suspicions regarding “ulterior motives” in the
MCU, we recommend reflecting and acknowledging the concern and re-stating
the rationale that the MCU provides objective feedback and what they do with it
“is up to them.” We believe this is the true philosophy behind the MCU and moti-
vational interviewing with its emphasis on client responsibility for change. We
have received few complaints from participants that they did not receive what
they were led to expect. Interestingly, participants who received the MET inter-
vention in the context of the MCU reported that their therapists were more likely
to try to convince them to reduce use compared to participants in a purely edu-
cational comparison conditions. However, these same MET participants were
more satisfied with the experience than those who got information on marijuana
effects (see Stephens et al., under review). Thus, clients may identify therapists’
attempts to explore motivations for change, but they do not seem to perceive it as
an aversive “pressure.”

From the therapist training and supervision perspective, ethical concerns
sometimes arise when therapists are taught the techniques that are systematically
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geared toward increasing motivation for change. Indeed, Miller and Rollnick
(1991, 2002) describe motivational interviewing as a directive, client-centered
therapy to distinguish it from nondirective, client-centered approaches. The
motivational interviewer has an explicit goal to facilitate the clients’ candid and
in-depth explorations of their experiences in order to increase motivation for
change in those individuals who are experiencing negative consequences related
to drug use. In our training and supervision of therapists we repeatedly empha-
size that their task is to use motivational interviewing techniques competently. If
the client does not perceive any negative consequences or reasons for change,
there can be no focus on them. Therapists create interactions with clients that
maximally allow the clients to explore reasons for change, but if such reasons do
not exist, they cannot create them. Therapists are given the expectation that their
competence is evaluated by how well they use motivational interviewing tech-
niques, not by their success in getting clients to change.

Yet another perspective may occur in research studies on check-ups when
Institutional Review Boards (IRB) must evaluate the adequacy of how well
human subjects are informed by project marketing and the informed consent
process. Even if one considers the MCU marketing to be deceptive, the IRB per-
spective on risks and benefits is useful in evaluating the ethics of the research and
intervention. Risks are minimized in the MCU by the respectful way that clients
are treated and the absence of any heavy-handed tactics that would resemble
what participants might consider “pressure to change.” On the other hand, the
potential enefits are great if individuals who are experiencing problems related to
their marijuana use decide to take steps to reduce it. Our ethical standards for
research generally allow for deception under such lop-sided benefit-to-risk
ratios. Similarly, debriefing of deception in research studies is typically not
required when the debriefing would do more harm than good. While we do not
pretend that “check-up” studies do not raise some ethical issues, we believe that
their intent has integrity and when conducted with primary respect for the clients
they cause much less harm than good.

In summary, when questioned about the possibility that the MCU is decep-
tive, we respond with several points: (1) our intent is to offer helpful support to
marijuana users who are experiencing problems, some of whom are struggling
with competing motivations for and against change; (2) the “check-up” offers
such individuals the chance to candidly “take stock” of their experiences; (3) if
a client speaks of problems resulting from their marijuana smoking, the coun-
selor offers support in further exploring these difficulties and future options for
their resolution; and (4) clients who do not bring up marijuana-related problems
are neither pressured to identify problems nor commit to change.

The Marijuana Check-Up 189



A Controlled Trial of the MCU

A pilot study of the MCU with a single therapist (Roffman) showed promising
results in being able to reach a population of marijuana users who were in the
earlier SOC and who were experiencing negative consequences. Comparison 
of participants with those randomized to a delayed intervention control group 
6 weeks after the feedback session suggested that the MCU engendered greater
change in marijuana use (Stephens & Roffman, 1997). Subsequently, we were
funded by the National Institute on Drug Abuse to conduct a larger trial. The
MCU was hypothesized to attract users who were more ambivalent than treatment-
seeking users about changing their marijuana use, yet were experiencing neg-
ative consequences of use. In order to study the efficacy of the intervention in
increasing readiness for change and thereby reduce marijuana use, the study
employed three conditions. A MET condition was based on feedback and moti-
vational interviewing as described above. A delayed feedback control condition
(DFC) was similar to those used in previous studies of the DCU and allowed for
an assessment of short-term efficacy relative to no intervention 7 weeks later.
However, because those assigned to the DFC condition were eligible to receive
the feedback intervention after a 7-week delay, they could not serve as a com-
parison group at longer follow-up assessments. Therefore, we developed a mul-
timedia feedback (MMF) intervention that was true to the spirit of the MCU
advertisements (i.e., objective feedback about marijuana; no pressure to change),
but which did not contain the proposed active ingredients of personalized and
normative feedback about marijuana use delivered with a motivational inter-
viewing style. Instead, the MMF condition provided education about the latest
research on marijuana delivered in an objective, largely didactic manner. In an
initial paper based on the baseline data from the project, we focused on three
questions (Stephens et al., 2004).

Did the MCU reach individuals who were using marijuana in a potentially
problematic pattern and who were ambivalent about making changes?
The MCU attracted 587 adult marijuana users who expressed interest in the
project and who were screened for participation by phone. The screened sam-
ple averaged 30.24 (SD � 9.92) years of age and was predominantly male and
white. They smoked on an average of 2 out of every 3 days during the past
month and they typically smoked 3 or more times per day. The majority of
callers classified themselves in the precontemplation (45%) or contemplation
(22%) stage of change based on an SOC algorithm included in screening inter-
view. These data suggested high rates of marijuana use indicative of potential
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problems at least in a subset of the callers. Moreover, a minority of the callers
were currently planning on making changes in their use.

Did these ambivalent marijuana using individuals actually follow through
and receive the intervention?
Of those screened, 214 (36%) failed to meet one or more of the following exclu-
sion criteria: less than 15 days of marijuana use out of the last 30 (n � 139;
65.0%), action or maintenance stage of change (n � 40; 18.7%), alcohol or other
drug abuse or dependence (n � 38; 17.8%), currently involved in other sub-
stance abuse treatment or a self-help group (n � 25; 11.7%), severe psychiatric
problems (e.g., psychosis, n � 12; 5.6%), legal status that might have interfered
with treatment (e.g., mandated treatment, pending jail sentencing; n � 9; 4.2%),
planned to move within the next 12 months (n � 8; 3.7%), did not live within 60
miles of the study site (n � 5; 2.3%), living with someone already enrolled in
study (n � 5; 2.3%), and not fluent in English (n � 1; 0.5%). These eligibility
criteria led to obvious differences between those who were ineligible versus eli-
gible and no formal comparisons of those groups were conducted. In particular,
those with less frequent patterns of recent use were excluded in order to increase
the probability that those who participated would be experiencing some negative
consequences. However, the cut-point was arbitrary and good data on the rela-
tionship between frequency of use and problem severity does not exist. Future
studies might reasonably explore whether the MCU would be a useful experi-
ence for those with less regular marijuana use.

Of the 373 callers who met all eligibility criteria and were invited to partici-
pate in the randomized efficacy trial, only 188 (50%) actually attended the ini-
tial assessment session for the intervention. We compared eligible callers who
did not participate with those who did in order to examine whether interested
callers who were ambivalent about change would participate in the actual inter-
vention. Attrition between screening and enrollment in treatment studies is
common (e.g., Vendetti et al., 2002) and we suspect often related to readiness
for change. Individuals who followed through and participated were about 4
years older on average and reported slightly more drinks per typical drinking
day, than those who failed to follow through. Otherwise, the groups appeared
very similar demographically and particularly with regard to their recent mari-
juana use. The most noticeable difference between the groups was on the SOC
algorithm. Whereas almost 60% of those who did not enroll were in the pre-
contemplation stage, this proportion falls to 40% for enrolled participants. This
decrease in the relative proportion of precontemplators who followed through
and completed enrollment in the MCU interventions might have been expected,
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but even among the 188 participants randomly assigned to condition, over two-
thirds still could be characterized as ambivalent about or uninterested in making
changes and unlikely to seek formal treatment in the near future.

Did the MCU reach a population of users that differed from those who 
voluntarily approach treatment aimed at quitting?
To answer this question we examined similarities and differences between partic-
ipants in the MCU and those in a treatment-outcome study that was recruiting
participants in Seattle, Washington during the same time period. The
Marijuana Treatment Project (MTP; MTPRG, 2004; Stephens et al., 2002) was
a multi-site treatment-outcome study designed to test the efficacy of two treat-
ments for marijuana dependence. Although comparisons across studies are dif-
ficult to interpret because of potential differences in recruitment and research
procedures, several factors gave us greater confidence in the validity of these
comparisons. The MCU and the MTP site we used as a comparison were
supervised by the same set of investigators, employed some of the same
research personnel, and used many of the same screening criteria and assess-
ment procedures. We further restricted our comparisons to the subset of partic-
ipants in each project who were screened for participation during a 6-month
period in which recruitment for both projects overlapped. Advertisements for
the MCU and MTP were placed in the same local print and radio media and
were alternated among specific media outlets such that both projects were not
advertised in the same media during the same week. In contrast to the MCU,
the MTP ads invited adult marijuana users who were interested in treatment
to phone for more information, and callers were told that the project was
designed to study different ways to help people quit using marijuana (see
Stephens et al., 2002 for more information on the design of the MTP).

During the 6-month overlapping recruitment period, 162 callers were
screened for the MCU and 124 callers were screened for the MTP. Table 8.2
compares these two samples on demographic, drug use, and treatment history
variables common to the screening interviews. Callers to both projects were
largely in their twenties and thirties, but those interested in the MCU tended to
be somewhat younger than those who called the MTP. Callers to both projects
used marijuana almost daily (i.e., 5–6 days per week), but MCU callers smoked
marijuana somewhat less frequently and there was evidence of greater variabil-
ity in the frequency of use in this sample. MCU callers also smoked fewer times
per day than callers for the MTP, although multiple daily uses were the norm in
both samples. Thus, the MCU appeared to appeal to a wider range of users in terms
of age and frequency and intensity of use compared to those seeking treatment.
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The findings suggest that the MCU is a promising way to reach a wider range of
marijuana users.

Next we compared the subsets of participants in both projects who were eli-
gible and completed the initial assessment which included more sensitive
measures of readiness for change and problems related to marijuana use. Of the
94 eligible callers to the MCU during the six-month overlapping recruitment
period, 51 (54%) gave informed consent, completed the initial assessment, and
were randomized to intervention condition. Of the 92 eligible individuals in the
MTP, 58 (63%) gave informed consent, completed the initial assessment, and
were randomized to intervention condition. Thus, rates of enrollment among
those eligible were comparable. Table 8.3 compares the enrolled participants
on demographic, drug use, and motivational variables.

There were no significant differences between MCU and MTP participants
on any of the demographic, marijuana use, alcohol use, or other drug use vari-
ables, but MTP participants were more likely to have received alcohol or other
drug treatment in the past 90 days. On the SCID diagnostic interview, MCU par-
ticipants met fewer cannabis dependence and abuse criteria than MTP partici-
pants. Whereas 100% of the MTP sample met diagnostic criteria for cannabis
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Table 8.2. Comparison of MCU and MTP screened respondents

MCU MTP 
Variable (n � 162) (n � 124)

Age*** 30.95 (9.40) 34.89 (8.93)
Sex (Male) 77.8% 71.8%
Race (White) 85.2% 79.8%
Days of marijuana use in past 30 days*** 21.17 (9.92) 24.80 (6.60)
Times smoked per day in past 30 daysa*** 2.83 (1.60) 3.56 (1.72)

Drinks per typical drinking dayb 2.61 (2.20) 2.22 (2.18)
Used other drugs in past 30 days 27.2% 19.4%
Legal problems* 12.3% 4.0%
Currently in treatment for marijuana or other drugs 3.7% 5.6%
Currently in therapy for psychiatric problem*** 1.2% 12.9%

Note: All values are means followed by standard deviations in parentheses unless 
otherwise indicated.
a0 � not at all; 1 � 1 time/day; 2.5 � 2–3 times/day; 4.5 � 4–5 times/day; 6 � 6 or
more times a day.
b0 � None; 1.5 � 1–2; 3.5 � 3–4; 5.5 � 5–6; 8 � 7–9; 10 � 10 or more.
*p � 0.05; ***p � 0.001.
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Table 8.3. Comparison of MCU and MTP enrolled participants

MCU MTP 
Variable (n � 51) (n � 58)

Age 32.80 (10.68) 36.00 (7.79)
Sex (Male) 76.5% 75.9%
Race (White) 86.3% 84.5%
Marital status (Single) 64.4% 58.6%
Highest grade completed 13.89 (1.80) 14.64 (2.27)
Employment status

Employed 68.9% 86.2%
Unemployed 20.00% 12.1%
Student 11.1% 1.7%

Days of marijuana use in past 90 days 79.12 (14.38) 76.10 (15.93)
Quarters smoked marijuana per smoking day 2.12 (0.76) 2.21 (0.87)
Number of times get high a day 4.18 (5.01) 4.97 (5.90)
Age when first smoked marijuana regularly 17.73 (4.65) 18.19 (4.18)
(i.e., 3 or more times a week)
Age when marijuana problems first started 24.71 (8.47) 27.98 (8.75)
Number of hours feel high a day 6.20 (4.28) 7.16 (4.69)
Number of ounces smoked per weeka 0.21 (0.30) 0.18 (0.19)
Total days of alcohol use 23.98 (25.69) 22.12 (24.70)
Average drinks per drinking day 2.16 (1.58) 2.05 (1.36)

Number of times drank 6 or more drinks per dayb 0.57 (0.61) 0.41 (0.53)
Days of other drug use 2.18 (5.47) 0.95 (1.98)
Received alcohol or drug treatment in past 90 days* 0.0% 10.3%
How many cigarettes smoked per dayc 1.22 (1.40) 0.91 (1.19)
Marijuana abuse symptoms*** 1.49 (0.90) 2.26 (0.74)
Marijuana dependence symptoms*** 3.55 (2.08) 5.88 (1.09)
Marijuana Problems Scale*** 5.88 (3.62) 9.81 (3.39)
Readiness to Change

Precontemplation*** �0.27 (0.86) �1.14 (0.66)
Contemplation*** 0.25 (1.07) 1.29 (0.59)
Action*** �0.33 (0.99) 0.48 (0.98)

Self-Efficacy 3.24 (1.25) 3.21 (1.15)

Note: All values are means followed by standard deviations in parentheses unless 
otherwise indicated.
a0.01 represents less than 0.06 ounces; 2.00 represents more than 1.00 ounce.
b0 � Never; 1 � Less than weekly; 2 � Weekly; 3 � Less than daily; 4 � Daily or
almost daily.
c0 � None; 1 � Less than 10; 2 � About 1/2 pack; 3 � About 1 pack; 4 � More than
a pack.
* p � 0.05; *** p � 0.001.



dependence, 63% of MCU participants were dependent. Similarly, MCU par-
ticipants endorsed fewer problems related to their marijuana use on the MPS
than MTP participants. MCU participants scored higher on the precontempla-
tion scale and lower on the contemplation and action scales of the RTC mea-
sure, indicating lower acknowledgement of problems and less readiness to make
changes. There were no differences in MCU and MTP participants in their con-
fidence that they could avoid marijuana use on the self-efficacy scale. These
findings held in several subsequent analyses designed to control for differences
in the eligibility criteria between projects (Stephens et al., 2004). Thus, as with
the DCU (Miller & Sovereign, 1989), participants enrolled in the MCU appeared
fairly similar to those in treatment studies in terms of the extent of marijuana use
and the presence of at least some negative consequences. However, as a group
they experienced fewer problems related to marijuana use and were less ready
for change.

Did the MET condition increase readiness to change and reduce 
marijuana use?
In order to evaluate the efficacy of the MCU we compared outcomes for those
randomly assigned to the MET (n � 62), MMF (n � 62) and DFC (n � 64)
conditions (see Stephens et al., under review). The MET condition consisted of
one 90-min session in which the therapist reviewed a PFR with the participant
using motivational interviewing as described earlier in the chapter. The MMF
condition involved the use of video and therapist-delivered computer presenta-
tions on research findings on marijuana during a single 90-min individual ses-
sion. No feedback regarding the participant’s personal use of marijuana was
provided. Participants in the DFC conditions were assessed at baseline, but
received no further intervention until after the completion of a 7-week follow-
up for all participants. Those in the MET and MMF condition also completed
follow-up assessments at 6 and 12 months after randomization to condition.

Three masters-level therapists with previous experience in behavioral thera-
pies conducted the feedback sessions. The therapists received approximately 20
hours of training from the supervisor (Roffman) over a 2-month period. The
training included several components: (1) knowledge of the effects of marijuana
on health and behavior; (2) motivational interviewing skills; and (3) cognitive-
behavioral counseling skills. In addition, the therapists were trained to follow a
detailed treatment manual that prescribed the content and technique of the feed-
back sessions for each condition. As part of their training, therapists role-played
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sessions with each other and with mock clients, and then conducted audio-taped
counseling sessions with pilot participants that were reviewed by the supervisor.
Therapists were assigned actual study participants only after they were judged
competent in conducting the interventions. All feedback sessions were audio-
taped and therapists participated in weekly group supervision sessions through-
out the study period. Checklists and ratings of adherence were completed by
therapists following each feedback session and suggested good adherence to
protocols. Coding of a subset of the audiotapes by independent evaluators
showed differences between the MET and MMF conditions that were consistent
with the intended style and content of the interventions.

At the 7-week follow-up, those participants who received personalized feed-
back with motivational interviewing reduced their frequency of marijuana use
and the number of periods of the day during which they smoked more than
those in either the delayed feedback or educational comparison conditions (see
Table 8.4 and Figure 8.2). The reductions in marijuana use corresponded to
reductions in the number of dependence symptoms. However, the magnitude
of the reduction was on the order of about 1 day less per week of use and an
average of about one-half fewer periods of use per day of use. Given that par-
ticipants were averaging 6 days of use per week and 2 periods of use per day at
baseline, these reductions left them as fairly heavy users who still met an aver-
age of 2 dependence symptoms and self-reported almost 4 problems related to
use. More encouraging were the findings that reductions in the frequency of
use and dependence symptoms were sustained for the most part throughout the
12-month follow-up period. Although reductions in use by the participants in
the MMF condition had nearly caught up at the 6-month follow-up, the groups
had diverged again by 12 months on the measure of frequency of use but not
periods smoked per day. This pattern suggests that the effect was not transient
and was more robust for days of any use relative to intensity or duration of use
per day.

Significant differences between conditions were not found on self-reported
marijuana-related problems even though there were significant reductions in
dependence symptoms at all follow-ups for those in the MET condition. The
meaning of this pattern is not clear and may relate to greater variability in the
acknowledgement of problems or to the differences between dependence symp-
toms and other negative consequences. Dependence symptoms were assessed
by trained interviewers using a structured set of questions and probes with
guidelines for scoring the presence or absence of the symptom. The MPS mea-
sure of self-reported problems required participants to make more subjective
judgments regarding the presence or absence of specific negative consequences
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described by a few words. The MPS has been sensitive to much greater reduc-
tions in use in prior studies (MTPRG, 2004; Stephens et al., 2000), but may not
be able to capture subtler changes. On the other hand, most of the DSM-IV
dependence symptoms tend to assess impairments in self-control that may be
affected by even small changes in use that signal a new degree of control. The
MPS taps into more objective sequelae of use that may only change with larger
reductions in use.

We also were unable to detect any influence of the MET intervention on
changes in motivation, self-efficacy for avoiding use, or expectancies associ-
ated with either the effects of marijuana or reductions in use. The measures of
expectancies in the current study were created primarily for the purpose of
generating feedback and had not been validated. However, the self-efficacy and
readiness to change measures have been used to predict or assess change in
prior studies, but failed to be systematically affected by the intervention condi-
tions. Again, it may be that the magnitude of the effect in the current study was
insufficient to be manifest in measures that lack perfect construct validity.
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However, other studies of motivational interviewing-based interventions have
also failed to detect changes in similar measures of proposed mediating pro-
cesses (see Burke et al., 2002, for review). Paper and pencil measures simply
do not seem to be able to capture the processes that mediate the effects of these
interventions.

Conclusions and Future Directions

It seems clear that the MCU was effective in reaching a population of marijuana
users who, on average, were less ready for change than those in treatment stud-
ies. Of course, it is likely that these populations are not independent and overlap
such that some MCU participants might have approached treatment and some
treatment seekers would likely be interested in the MCU. This low-burden inter-
vention holds potential for attracting users, screening for problem use, resolving
ambivalence about change, and providing information on self-change and treat-
ment options. Addressing these needs in a population unlikely to approach
treatment in the near future could meaningfully add to the continuum of care for
drug users (Humphreys & Tucker, 2002; Sobell & Sobell, 2000).

The effect sizes for reductions in frequency of use and dependence symptoms
tended to fall in the small to medium range and were generally consistent with
those found in other studies of motivational interviewing interventions (Burke
et al., 2003). On the other hand, the effects for problems related to use were
smaller and non-significant. Thus, it is unclear whether the present findings rep-
resent clinically meaningful change. However, it may not be appropriate to use
the same definition of clinically significant change in check-up studies. Any
change might be considered meaningful if it occurs with a very brief interven-
tion in a population unlikely to approach any other programs. It also may be that
the effects of a check-up are delayed and will emerge in form of greater readi-
ness to consider the pros and cons of continued use as time goes on. Although
we did not find much formal treatment seeking during the follow-up period,
positive experiences with drug professionals engendered by interventions that
show respect for the individual and that do not impose dogmatic views regard-
ing drug use may increase the probability of treatment seeking in the future.
This may be particularly true if, unlike the present study, the MCU were offered
as part of a continuum of care in an integrated, comprehensive treatment facil-
ity where clients could return to a similar staff with similar training and treat-
ment philosophy. On the other hand, placement of a check-up intervention in
treatment facilities may detract from its ability to attract those who want to
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avoid the stigma of substance abuse treatment or may decrease the perceived
likelihood that the check-up would actually be an “objective” look at one’s mar-
ijuana use with “no pressure” to change. The ultimate impact of check-up inter-
ventions may be dependent on tailored and easily accessed subsequent supports
for those individuals who have become more ready for change. Research in
these different types of settings and contexts (e.g., free standing, primary care,
drug abuse treatment agencies) with larger samples and longer follow-ups
would be needed to resolve these issues.

It also seems reasonable to suspect that the length or dose of the intervention
in the present study was inadequate to promote change in truly ambivalent indi-
viduals. In the present study, therapists had 90 min to review a PFR, elicit self-
motivational statements, and support change via goal setting and strategizing
(provided the participant indicated an interest in change). Anecdotally, our ther-
apists told us it was a lot to expect with the current sample. Most motivational
interviewing studies have been conducted in treatment facilities where many
participants already have either intrinsic or extrinsic reasons for wanting to
change. More ambivalent individuals may profit from the opportunity to return
to a motivational interviewer on multiple occasions to continue weighing the
pros and cons of change. Therefore, future studies should compare longer and
briefer versions of the MCU to determine optimal dosages. Although questions
remain about the magnitude and long term meaningfulness of the change that
was produced, the MCU may help reduce barriers to engagement in drug abuse
services, opening doors to reaching marijuana users that do not currently exist
in our treatment system.

References

Bien, T. H., Miller, W. R., & Tonigan, J. S. (1993). Brief interventions for alcohol prob-
lems: a review. Addiction, 88, 315–336.

Burke, B. L., Arkowitz, H., & Dunn, C. (2002). The efficacy of motivational interview-
ing and its adaptations: what we know so far. In W.R. Miller, & S. Rollnick (Eds.),
Motivational interviewing: preparing people to change addictive behavior (2nd
ed., pp. 217–250). New York: Guilford Press.

Burke, B. L., Arkowitz, H., & Menchola, M. (2003). The efficacy of motivational inter-
viewing: a meta-analysis of controlled clinical trials. Journal of Consulting and
Clinical Psychology, 71, 843–861.

Campbell, A. N. C., Fisher, D. S., Picciano, J. F., Orlando, M. J., Stephens, R. S., &
Roffman, R. A. (2004). Marketing effectiveness in reaching non-treatment-seeking
marijuana smokers. Journal of Social Work Practice in the Addictions, 4, 39–59.

200 Robert S. Stephens and Roger A. Roffman



Cunningham, J. A., Sobell, L. C., Sobell, M. B., Agrawal, S., & Toneatoo, T. (1993).
Barriers to treatment: why alcohol and drug abusers delay or never seek treatment.
Addictive Behaviors, 18, 347–353.

DiClemente, C. C., & Velasquez, M. M. (2002). Motivational interviewing and the
stages of change. In W.R. Miller, & S. Rollnick (Eds.), Motivational interviewing:
preparing people to change addictive behavior (2nd ed., pp. 201–216). New York:
Guilford Press.

Doyle, A., Swan, M., Roffman, R., & Stephens, R. (2003). The Marijuana Check-Up: a
brief intervention tailored for individuals in the contemplation stage. Journal of
Social Work Practice in the Addictions, 3, 53–71.

First, M. B., Spitzer, R. L, Gibbon, M., & Williams, J. B. (1996). Structured clinical
interview for DSM-IV, axis I disorders – patient edition (SCID-I/P, Version 2.0).
Biometrics Research Department, New York State Psychiatric Institute, NY.

Humphreys, K., & Tucker, J.A. (2002). Towards more responsive and effective inter-
vention systems for alcohol-related problems (Editorial). Addiction, 97, 127–132.

Marijuana Treatment Project Research Group (MTPRG) (2004). Brief treatments for
cannabis dependence: findings from a randomized multisite trial. Journal of
Consulting and Clinical Psychology, 72, 455–466.

Miller, W. R., & Rollnick, S. (1991). Motivational interviewing: preparing people to
change addictive behavior. New York: Guilford Press.

Miller, W. R., & Rollnick, S. (2002). Motivational interviewing: preparing people to
change addictive behavior (2nd ed.). New York: Guilford Press.

Miller, W. R., & Sovereign, R. G. (1989). The check-up: a model for early intervention
in addictive behaviors. In T. Loberg, W. R. Miller, P. E. Nathan, & G. A. Marlatt
(Eds.), Addictive behaviors: prevention and early intervention (pp. 219–231).
Amsterdam, Holland: Swets & Zeitlinger.

Miller, W. R., Sovereign, R. G., & Krege, B. (1988). Motivational interviewing with
problem drinkers: II. The Drinker’s Check-Up as a preventive intervention.
Behavioural Psychotherapy, 16, 251–268.

Miller, W. R., Zweben, A., DiClemente, C. C., & Rychtarik, R. G. (1992). Motivational
enhancement therapy manual: a clinical research guide for therapists treating
individuals with alcohol abuse and dependence (DHHS Publication No. ADM 92-
1894). Washington, DC: U.S. Government Printing Office.

Miller, W. R., Benefield, G. S., & Tonigan, J. S. (1993). Enhancing motivation for
change in problem drinking: a controlled comparison of two therapist styles.
Journal of Consulting and Clinical Psychology, 61, 455–461.

Prochaska, J. O., & DiClemente, C. C. (1984). The transtheoretical approach: crossing
the traditional boundaries of therapy. Malabar, FL: Krieger.

Sobell, L. C., & Sobell, M. B. (1992). TimeLine Follow-Back, a technique for assess-
ing self-reported alcohol consumption. In R. Litten, & J. Allen (Eds.), Measuring
alcohol consumption. New Jersey: The Humana Press Inc.

The Marijuana Check-Up 201



Sobell, M. B., & Sobell, L. C. (2000). Stepped care as a heuristic approach to the treat-
ment of alcohol problems. Journal of Consulting and Clinical Psychology, 68,
573–579.

Sobell, L. C., Sobell, M. B., & Toneatto, T. (1991). Recovery from alcohol problems
without treatment. In N. Heather, W. R. Miller, & J. Greeley (Eds.), Self-control
and the addictive behaviours. Botany, Australia: Maxwell Macmillan Publishing.

Solomon, K. E., & Annis, H. M. (1989). Development of a scale to measure outcome
expectancy in alcoholics. Cognitive Therapy & Research, 13, 409–421.

Stephens, R. S., & Roffman, R. A. (1993). Adult marijuana dependence. In J. S. Baer,
G. A. Marlatt, & J. McMahon (Eds.), Addictive behaviors across the lifespan: pre-
vention, treatment, and policy issues (pp. 202–218). Newbury Park, CA: Sage.

Stephens, R. S., & Roffman, R. A. (1997). The Marijuana Check-Up: motivat-
ing change in ambivalent marijuana users. Poster presented 31st Annual Conf-
erence of the Association for Advancement of Behavior Therapy, Miami Beach,
Florida.

Stephens, R. S., & Roffman, R. A. (2005). Assessment of cannabis use disorders. 
In D. M. Donovan, & G. A. Marlatt (Eds.), Assessment of addictive behaviors
(2nd ed., pp. 248–273). New York: Guilford.

Stephens, R. S., Wertz, J. S., & Roffman, R. A. (1993). Predictors of marijuana treat-
ment outcomes: the role of self-efficacy. Journal of Substance Abuse, 5, 341–354.

Stephens, R. S., Roffman, R. A., & Simpson, E. E. (1994). Treating adult marijuana
dependence: a test of the relapse prevention model. Journal of Consulting and
Clinical Psychology, 62, 92–99.

Stephens, R. S., Wertz, J. S., & Roffman, R. A. (1995). Self-efficacy and marijuana ces-
sation: a construct validity analysis. Journal of Consulting and Clinical Psychology,
63, 1022–1031.

Stephens, R. S., Roffman, R. A., & Curtin, L. (2000). Comparison of extended versus
brief treatments for marijuana use. Journal of Consulting and Clinical Psychology,
68, 898–908.

Stephens, R. S., Babor, T. F., Kadden, R. A., Miller, M., & Marijuana Treatment Project
Research Group (2002). The marijuana treatment project: rationale, design, and
participant characteristics. Addiction, 97, 109–124.

Stephens, R. S., Roffman, R. A., Fearer, S. A., Williams, C., Picciano, J. F., & Burke, R. S.
(2004). The Marijuana Check-Up: reaching users who are ambivalent about change.
Addiction, 99, 1323–1332.

Stephens, R. S., Roffman, R. A., Fearer, S., & Williams, C., & Burke, R. S. (under review).
The Marijuana Check-Up: promoting change in ambivalent marijuana users. Journal
of Consulting and Clinical Psychology.

Substance Abuse and Mental Health Services Administration, Office of Applied Sciences
(SAMHSA) (2003a). Results from the 2002 National Survey on Drug Use and
Health: Detailed Tables. Retrieved on January 3, 2005 from http://oas.samhsa.gov/
nhsda.htm

202 Robert S. Stephens and Roger A. Roffman



Substance Abuse and Mental Health Services Administration, Office of Applied Sciences
(SAMHSA) (2003b). Reasons for not receiving substance abuse treatment. The
NSDUH Report. Retrieved on January 3, 2005 from http://oas.samsha.gov/
factsNHSDA.htm

Vendetti, J., McRee, B., Miller, M., Christiansen, K., Herrell, J., & The Marijuana Treat-
ment Project Research Group (2002). Correlates of pre-treatment drop-out among
people with marijuana dependence. Addiction, 97, 125–134.

The Marijuana Check-Up 203



9

Guided Self-Change: A Brief Motivational
Intervention for Cannabis Abuse
L I N DA C. S O B E L L, M A R K B. S O B E L L, E R I C F. WAG N E R, S A N G E E TA

AG R AWA L A N D T I M OT H Y P. E L L I N G S TA D

Studies of treated cannabis abusers (Ellingstad et al., 2002; Sobell et al., 1990;
Stephens et al., 2000) and those who have recovered without treatment 
(L. C. Sobell et al., 2000) are few in number compared with studies of other
drug abusers. Since national surveys have repeatedly shown that cannabis is
the most widely used illicit drug (Substance Abuse and Mental Health Services
Administration, 1997, 1998, 2000a, b) this finding is somewhat counterintuitive.
In fact, a recent review of drug treatment studies found that only 8% (2 of 28) that
met review criteria included primary cannabis abusers in their treatment sam-
ples (Ellingstad et al., 2002). Further, a review of natural recovery studies
found that only 1 of 40 reported data from cannabis abusers (L. C. Sobell et al.,
2000).

Prevalence

Given cannabis’ popularity, an interesting question is why only about half a mil-
lion of the 6.8 million frequent cannabis users (defined as using cannabis �50
times) enter treatment (Substance Abuse and Mental Health Services Adminis-
tration, 2000a). One possible reason is that compared with other illicit drugs, the
negative consequences of cannabis use are fewer, and if they occur, are much
less severe. For example, most of those who initiate abstinence from cannabis
do not report severe withdrawal symptoms (Budney et al., 2001; Wiesbeck et al.,
1996; Zimmer & Morgan, 1995) and the most frequently reported problems
appear more related to personal dissatisfaction with drug use rather than objec-
tive negative consequences (Stephens et al., 1994, 2000). In contrast, with-
drawal from cocaine and heroin can be very serious and negative consequences
often involve other negative health effects, unemployment, and legal difficul-
ties. Thus, there may be less of a perceived need to study treatment or recovery
from cannabis use disorders because (a) a large number of users do not abuse
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the drug and/or (b) compared with alcohol and other illicit drugs, cannabis use
is associated with a much lower level of clinical severity.

In this chapter, we describe guided self-change (GSC) treatment as applied
to cannabis users. The brief motivational nature of this intervention may be
particularly appropriate for cannabis users who approach treatment with less
severe problems and ambivalence about reducing use, and who may be reluc-
tant to accept a goal of complete abstinence from marijuana use. First, we
review the rationale for and fundamental techniques of GSC treatment. Studies
of brief treatment, natural recovery, and unsolicited help seeking among mari-
juana users are then reviewed to support the application of GSC to the popula-
tion of cannabis-dependent adults. Finally, we report outcome data from a trial
of GSC treatment that included a small sample of marijuana users.

GSC Treatment

Background and Development of the Approach

Before describing the GSC treatment approach and findings, it will be helpful
for readers to understand the rationale for the GSC treatment and why it was
viewed as a potentially effective approach for treating cannabis problems. GSC
treatment was developed in the early 1980s as a brief treatment for persons with
low severity alcohol problems (M. B. Sobell & L. C. Sobell, 1993). Studies have
found that persons who overcome their problems without the benefit of treat-
ment or self-help groups generally have less serious problems than those in
treatment (M. B. Sobell & L. C. Sobell, 1993; L. C. Sobell et al., 1992, 2000).
It has also been suggested that natural recoveries are the most common pathway
to recovery from alcohol (L. C. Sobell et al., 1996a) and other drug problems
(Cunningham, 1999; Klingemann et al., 2001). The fact that many people
resolve substance use problems without formal help or treatment suggests that
in many cases the key issues in recovery are motivational rather than a skills
deficit. Natural recovery research, therefore, has been one line of work suggest-
ing that interventions focusing on enhancing motivation for change might be
particularly appropriate for individuals with low-level substance use problems.

Another important influence on the development of the GSC treatment was
the purported efficacy of brief treatments for alcohol problems, especially less
severe problems. Seminal to the development of such treatments was the well-
known clinical trial of treatment versus advice by Edwards et al. (1977) in
England. That study found that the treatment outcomes of male alcohol abusers
who were randomly assigned to a standard treatment program (individualized
care that could have included inpatient and outpatient treatment and Antabuse®)
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were no different than for those who had been randomly assigned to a single
session of advice/counseling. A corollary finding was that participants whose
problems were less severe did better during their second year of follow-up if
they had been treated by the single session of advice/counseling, while partici-
pants whose problems were more severe did better if they had received the stan-
dard treatment (Orford et al., 1976). The efficacy of a single session of advice
and counseling squarely put the spotlight on motivation as the facilitator of
change. A reasonable explanation of the findings was that the single advice/
counseling session had enhanced participants’ commitment to change and their
confidence that they could change with minimal help. Therefore, this second
line of research also suggested that problem drinkers, individuals with less
severe alcohol problems, would do well in a brief motivational intervention.

Adding further strength to the utility of motivational interventions was work by
Prochaska and colleagues on stages of change (DiClemente & Prochaska, 1982;
Prochaska et al., 1992), and Miller’s formulation of motivational interviewing as
a focus of treatment (Miller, 1983, 1985). This research suggested that a valuable
focus of treatment could be on increasing an individual’s motivation to change,
especially for individuals who were ambivalent about changing. This would
include those with lower severity alcohol and drug problems, because in most
cases their substance use would not yet have yielded major adverse consequences.

Finally, the development of GSC treatment was greatly influenced by research
on alcohol treatment goals, and the formulation by Bandura (1986) of a social
learning theory that hypothesized that allowing goal choice could be important
for increasing an individual’s commitment to a goal. As discussed elsewhere
(M. B. Sobell & L. C. Sobell, 1995), findings related to alcohol treatment goals
and outcomes can be summarized as: (a) severely dependent alcohol abusers
recover predominantly through abstinence; (b) alcohol abusers not severely
dependent on alcohol recover predominantly through moderation; and (c) outcome
type and dependence severity appear to be independent of treatment advice. Thus,
not only is severity of dependence (rather than treatment goal advice) the best
predictor of whether one will achieve an abstinence or moderation recovery, but
goal advice seems to have little relevance. If goal assignment makes no difference
and allowing choice increases commitment to change, an important component of
a brief motivational treatment would be to allow clients to select their own goals.

Major Principles and Techniques of GSC

These influences formed the basis for the development of the GSC treatment, a
brief motivational intervention tailored to increase and maintain commitment



to change and to help empower clients to use their own resources to change.
Based on the literature, the treatment included a strong emphasis on choice and
on the provision of personalized feedback and advice so that clients had a basis
for making informed decisions about their future. The approach encourages
clients to take an active role in the change process.

Several types of cognitive-behavioral and motivational interventions and strate-
gies are used in the GSC treatment approach. The major elements include the fol-
lowing: (a) Clients are introduced to the GSC treatment and encouraged to assume
an active role in their own change process (M. B. Sobell & L. C. Sobell, 1993).
(b) To increase clients’ commitment to change, advice/feedback materials based 
on their assessment are used (for examples of such materials see Substance Abuse
and Mental Health Services Administration, 1999). (c) Therapists provide feed-
back of assessment findings to clients (i.e., extent of use, problem severity) to help
identify problem areas and bolster motivation for change. (d) A decisional balance
homework exercise was given to clients to help them cognitively appraise the pros
and cons of continuing to abuse drugs or alcohol and the pros and cons of not
abusing (Sobell et al., 1996b; Substance Abuse and Mental Health Services
Administration, 1998). (e) Treatment goal advice (abstinence versus moderation)
is typically given but clients select their own goal (M. B. Sobell & L. C. Sobell,
1987, 1993). (f) Clients were asked to keep self-monitoring logs throughout treat-
ment to evaluate the extent and pattern of their substance use and urges. The use of
such self-feedback is consistent with a motivational approach (Substance Abuse
and Mental Health Services Administration, 1998). (g) Clients were provided with
short readings and homework assignments to guide them through a functional
analysis of individual high-risk situations/triggers related to drug use. The intent
was then to develop a general problem-solving strategy that could be used during
treatment and in the future to deal with high-risk situations (M. B. Sobell & 
L. C. Sobell, 1993; M. B. Sobell et al., 1976). (h) To provide a realistic perspective
on recovery, a cognitive perspective on relapse prevention is built into the readings
and discussed in treatment (i.e., intervening early if a relapse occurred, viewing a
slip as a learning experience that identified unrecognized high-risk situations or
inadequate methods of coping, and attributing the slip to situational factors rather
than personal failings). (i) To monitor clients’ post-treatment substance use and
functioning, telephone aftercare calls are scheduled to be completed by therapists
1 and 3 months after clients have completed treatment. Aftercare contacts also pro-
vide an opportunity for therapists to help clients with other concerns and to sched-
ule additional appointments, if necessary (Breslin et al., 1996).

As should be evident, the GSC approach incorporates several motivational 
and cognitive-behavioral strategies in a single brief treatment. It is relatively
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unique in explicitly allowing clients to choose their outcome goal (M. B. Sobell &
L. C. Sobell, 1987, 1993, 1995) and in routinely using self-monitoring logs
(Korotitsch & Nelson-Gray, 1999; L. C. Sobell & M. B. Sobell, 1973; 
M. B. Sobell & L. C. Sobell, 1990; Sobell et al., 1989) for data collection and for
comparative feedback in terms of changes in drug use (i.e., changes from pre-
treatment to end of treatment). It has been evaluated in group and individual 
formats and been found to be effective in both modalities (M. B. Sobell & 
L. C. Sobell, 1998; Walters et al., 2002). GSC treatment utilizes a flexible
approach to the number of sessions offered. After an assessment and four semi-
structured sessions, clients are given an opportunity to request additional ses-
sions (M. B. Sobell & L. C. Sobell, 1993, 1998, 2005). Telephone contact is often
included 1 month after the last session to evaluate clients sooner after treatment
and allows for reinitiation of treatment services if needed.

Applying GSC Treatment to Cannabis Users

Evidence for the applicability of GSC treatment to cannabis users comes from
a recent study of natural recovery in cannabis users, controlled studies of brief
treatments with this population, and the characteristics of clients seeking treat-
ment for cannabis problems.

Cannabis-Specific Natural Recovery Studies

In contrast to other illicit drugs, studies of naturally recovered cannabis abusers
are rare (reviewed in Klingemann et al., 2001; L. C. Sobell et al., 2000). In a
review of studies of naturally recovered substance abusers (L. C. Sobell et al.,
2000) only 1 of 40 studies included individuals who had recovered from
cannabis problems, and this study involved only one or two respondents
(Copeland, 1997). Recently, we recruited cannabis abusers who had stopped
using without treatment (Ellingstad, 2001; Ellingstad et al. 2001) in order to
examine the factors that contributed to successful recovery. In that study, 25
cannabis users who recovered without treatment from South Florida (n � 12)
and San Diego, California (n � 13) were recruited through advertisements in
local newspapers. The advertisements read as follows: HAVE YOU SUCCESS-
FULLY STOPPED USING MARIJUANA WITHOUT TREATMENT?

All participants had to meet the following criteria: (a) daily cannabis use
for �12 consecutive months prior to their recovery date; (b) current abstinence
from cannabis for �12 months; (c) �18 years of age; (d) never received formal
substance abuse treatment for cannabis, defined as a specific intervention (i.e.,
professional or self-help) with the purpose of facilitating a reduction in cannabis



use; (e) attended no more than two self-help group meetings (e.g., Cannabis
Anonymous, Narcotics Anonymous) for cannabis; (f) no known history of head
injury with loss of consciousness or other significant neurological condition; 
and (g) ability to understand and write English. The decision to allow no more
than two self-help meetings was based on previous studies (Klingemann, 1991;
L. C. Sobell et al., 1992; 1993; Solomon, 1993; Tucker et al., 1994) that allowed
for brief exposure to self-help groups as long as the substance use recoveries did
not coincide with self-help group attendance, and respondents did not attribute
their recoveries to the influence of the self-help group.

On average, at the time of their recovery, participants were 29.6-year old,
84% were white, 64% were male, 16% were married, and all had completed
high school or its equivalent (mean years of education � 15.4). At the time of
their recovery, 60.0% were employed, and of those in the workforce, 36% held
blue-collar jobs. In terms of their cannabis use, the average age at marijuana use
initiation was 16, and they had used for an average of 13.7 years before quitting.
On average respondents had been abstinent for 6.1 years. The majority (76.0%)
reported �1 quit attempt before successfully quitting. In terms of lifetime use,
respondents reported using cannabis for an average of 5.0 days per week and
averaged 2.7 joints per day when they used. Very few respondents reported past
cannabis-related arrests (mean � 0.7) and only one respondent had ever been
hospitalized for cannabis use.

In terms of a DSM-IV-TR diagnosis (American Psychiatric Association,
2000) respondents endorsed significantly more criteria for a lifetime cannabis-
dependence diagnosis [M (SD) � 3.7 (1.8)] than for the year before their 
recovery [M (SD) � 2.9 (2.0), t (24 � 3.6, p � 0.01)]. Likewise, 72.0% met
DSM-IV-TR criteria for a lifetime cannabis dependence diagnosis compared to
56.0% for the year before their recovery. Respondents’ mean (SD) score on the
10-item Drug Abuse Screening Test (Skinner, 1982) for the year before their
recovery [M (SD) � 4.5 (2.2)] was significantly lower [t (24 � 3.57, p � 0.01)]
than their mean lifetime score [M (SD) � 5.4 (2.2)]. These findings suggest that
cannabis users who recover on their own have started to reduce their use in the
year prior to recovery as the severity of their problem appears less compared to
similar measures of lifetime use.

The most frequent reason for quitting was reported as a change in the way
cannabis was viewed, with 76% reporting that they saw cannabis and its effects
as less positive. Two-thirds (64.0%) reported that cannabis use had a negative
personal effect (i.e., respondents viewed themselves as less positive), and 52%
reported social pressure to quit. Health concerns were reported by less than half
(44.0%) the sample. The most frequently reported factors that helped respondents
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maintain their resolutions were the development of or return to interests or activi-
ties not related to cannabis (72.0%), avoidance of trigger people or situations to
use (72.0%), and changes in lifestyle (e.g., diet, exercise; 72.0%). More than half
of the sample reported support from a spouse/significant other/family member
(60.0%) and a change in or support from a social group (56.0%) as helpful.

Most respondents (80.0%) reported that a factor that acted as a barrier to
treatment seeking was the belief that their cannabis use was not a problem or at
least not enough of a problem to warrant treatment. The majority (76.0%) also
reported that they wanted to quit on their own. Slightly less than half of the sam-
ple listed stigma or negative labels associated with treatment (48.0%) as a bar-
rier. Both “barriers” and “wanting to quit on their own” have been reported by
many naturally recovered alcohol and drug abusers as major reasons for avoid-
ing treatment (Klingemann et al., 2001; L. C. Sobell et al., 1993). These find-
ings suggest that a brief motivational intervention where the client sets the goals
and actively participates in the change process may be particularly appealing to
the population of adult cannabis users.

Efficacy of Brief Treatments for Cannabis Users

Controlled treatment outcome studies have shown that adult, chronic marijuana
smokers can be successfully recruited into treatment programs and that their
recovery rates parallel those of other drug treatment studies (e.g., Stephens 
et al., 1994a, 2000). At least two of these studies suggest that brief interventions
may be particularly appropriate with cannabis users. Stephens and his colleagues
(Stephens et al., 2000) compared the efficacy of (a) a two-session motivational
interviewing individual treatment, (b) a 14-session cognitive-behavioral group
treatment, and (c) a delayed treatment control. The two active interventions 
(cognitive-behavioral group treatment and motivational interviewing individual
treatment) performed significantly better than the delayed treatment control.
Furthermore, there were very few outcome differences between the group and
brief motivational treatments over the 16 months of follow-ups suggesting that a
brief treatment is as effective as a longer treatment for cannabis abusers.

Lang et al. (2000) found that regular cannabis users following a single session
of “accelerated empathic therapy” that included feedback, self-monitoring, and a
cognitive-behaviorally oriented self-help booklet reported reductions in use at
1- and 3-month post-treatment. Although there was no control group, this study
also suggests that a brief intervention may be sufficient to reduce cannabis use
for many problem users. Thus, brief treatments may be effective for cannabis use
disorders.
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Help Seeking Among an Outpatient Sample of Cannabis Users

Much of what is known about treated cannabis users derives from research stud-
ies. In preparing to extend the GSC treatment to cannabis users, we decided to
review the clinical files of clients who had voluntarily sought treatment for a pri-
mary cannabis problem at the Addiction Research Foundation (ARF) in Toronto,
Ontario, Canada from April 1993 through March 1994. At that time, the ARF
was the largest provider of outpatient substance abuse services in Toronto. Over
a 12-month time period, 151 clients were identified as having a primary cannabis
problem. The vast majority (87%) were male, and nearly half (47.1%) were mar-
ried or living in a common-law relationship. Their mean (SD) age was 31.5 (5.8)
years, 60% were employed, and 18% had a family income of $60,000 Canadian
dollars or more.

These 151 clients reported using cannabis for a mean (SD) of 14.3 (5.8) years
and they considered their use have been a problem for a mean (SD) of 9.8 (7.0)
years. Almost three-quarters (71%) reported no prior drug treatment. They also
reported having spent a mean (SD) of 9.0 (17.5) months thinking about entering
treatment before doing so, had made a mean (SD) of 5.6 (19.9) prior attempts to
quit using cannabis (range � 0–100), and 95% reported that cannabis was their
only drug of concern. Clients were also asked to describe their major reason(s)
for seeking treatment. The reason most commonly reported by clients was con-
sidering the pros and cons of changing which in turn led to a decision to seek
treatment (87%). This reason was reported twice as frequently compared to all
other reasons. Other frequently reported reasons for seeking treatment included
being warned by a spouse (41%), changing one’s lifestyle (38%), seeing some-
one else high (36%), hitting rock bottom (34%), and experiencing a traumatic
event (30%). Reports of health concerns were infrequent (13%). In summary,
these clients were largely male, young, had a long history of cannabis use, were
not polydrug abusers, and most reported that what led to their seeking treatment
was weighing the pros and cons of using and not using cannabis (i.e., cognitive
appraisal). Thus, a motivational intervention that would help clients examine the
pros and cons of using appeared appropriate.

A Controlled Treatment Trial Using GSC with Cannabis Users

In order to evaluate the efficacy of the GSC approach with cannabis users, we
used data from a randomized controlled trial comparing an individual and
group format of GSC treatment. Participants were either referred to the study
from the central intake service at the ARF or had responded to newspaper
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advertisements. A joint ethics committee at the University of Toronto/ARF
approved the study.

Participants

Clients at the ARF were eligible to participate if they: (1) were �18 and �70
years of age; (2) voluntarily entered treatment (i.e., not mandated by courts 
or employers); (3) were not currently receiving psychotherapy elsewhere; 
(4) reported no current injection drug use; (5) were not currently using heroin;
(6) provided the name of at least one collateral informant who could be con-
tacted to corroborate their self-reports of post-treatment functioning; and (7) had
a zero blood alcohol level at assessment. Participants were also screened to
have adequate reading ability, a stable housing situation, and the absence of
organic brain damage. In this chapter, we focus on the 17 participants who met
these criteria and who had a primary cannabis problem. Following an initial
assessment, participants were randomly assigned to receive GSC treatments
either individually or in small groups.

Assessment

All participants first participated in an individual assessment that took about 2 h
to complete. Assessment data included demographic and substance abuse his-
tory data, identification, and classification of potential high-risk situations for
drug use (Annis et al., 1997; Sklar et al., 1997), the Drug Abuse Screening Test
(DAST-20: Skinner, 1982), and subjective evaluation of the severity of drug
problems. Drug goal statements were given to clients on four occasions (assess-
ment; fourth treatment session; 6- and 12-month follow-ups). These goal state-
ments parallel those that have been used with alcohol abusers except that they
asked about a client’s primary drug problem (M. B. Sobell & L. C. Sobell, 1993,
1998, 2005).

The primary outcome measure assessing drug use at baseline and over the 
1-year follow-up was the TimeLine FollowBack (TLFB: Smith et al., 1983; 
L. C. Sobell & M. B. Sobell, 1995; L. C. Sobell et al., 1996). The TLFB
method, originally developed as a research tool for use with alcohol abusers, has
been adapted for use in clinical settings as well as with drug abusers, including
cannabis users (L. C. Sobell & M. B. Sobell, 1996, 2000; L. C. Sobell et al.,
1996). Using a calendar and other memory aids to enhance recall at each assess-
ment, clients were asked to provide retrospective estimates of their daily



cannabis use (e.g., number of joints or equivalent per day) and abstinent days
(Budney et al., 1999, 2001; Sobell et al., 1997; Waldron et al., 2001).

At the end of the assessment interview, each client was given an envelope
and advised that it contained, the following materials: (a) description of the
treatment program; (b) three readings and homework exercises; (c) self-
monitoring logs including an explanation how to fill them out; and (d) instructions
that the homework exercises and self-monitoring logs, needed to be completed
prior to their assigned treatment session.

Treatment Description for Individual and Group Treatment Formats

Both treatment conditions consisted of an assessment and four sessions. Typi-
cally, the sessions were scheduled to occur weekly for 4 weeks. At the end of
the four treatment sessions, clients could request further sessions if they wished.
Clients were told that from a feasibility standpoint it would not be possible to
make up missed group sessions. Group participants could request additional
group sessions if there were enough members to constitute a group. Individual
treatment sessions were 60 min each and run by one therapist, while group ses-
sions lasted 90 to 120 min and had two therapists. All groups were closed with
anywhere from four to eight clients per group.

Regardless of their treatment condition assignment, clients were treated using
largely the same GSC procedures described earlier in this chapter. However, the
group condition promoted and used group processes in that therapists were facil-
itators of social interaction, encouraging group members to share their views and
plans (e.g., discussing their homework assignments with the group) and to pro-
vide feedback to other group members. This approach was in contrast to what
could be viewed as providing individual treatment in a group setting (i.e., a ther-
apist works with a client while other group members observe). This latter style
was avoided, as the strength of the group treatment procedure lies largely in the
social influence process (Dies, 1994). Thus, the conditions differed in that for
those in the group format many of the procedures (e.g., review of homework
answers) were conducted in a round robin fashion, with feedback and advice
largely coming from the group members rather than the therapists.

All drug abusers in the study were instructed that abstinence from drugs was
the best way to avoid harmful drug consequences, but we recognized that many
drug abusers are not abstinent from treatment entry, but rather reduce their use
over time (Simpson et al., 1999; Simpson & Curry, 1997). Further, some drug
abusers have chosen to resolve their drug problems through a harm reduction
approach (Denning, 1998; Desmond et al., 1995; MacCoun, 1998; Marlatt et al.,
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1997; Swift et al., 2000). Cannabis abusers in the group treatment condition were
in groups with clients who had primary alcohol as well as primary drug prob-
lems. All clients shared their goals with the group as a topic of group discussion.
Thus, they received feedback from their peers concerning the viability of their
goal choice, whereas in the individual treatment condition, clients discussed their
goal choice with their therapist.

To achieve consistency across sessions and therapists, detailed clinical guide-
lines outlining session content and procedures were developed and used through-
out the study (copies of the protocol are available from the senior author). Pilot
sessions were conducted for several months prior to the actual study. Sessions
were taped and a random portion was evaluated for adherence to the protocol.
Therapists’ professional degrees ranged from bachelor’s, to master’s, to doctoral
degrees in psychology or related fields (e.g., social work, nursing, mental health).

Regardless of their group assignment clients were treated using the same
GSC procedures. The conditions differed in that for those in the group format
many of the procedures (e.g., review of homework answers) were conducted in
a round robin fashion, with feedback and advice largely coming from the group
members rather than the therapists.

To allow flexibility of the treatment program aftercare contacts were sched-
uled at 1 and 3 months after clients completed treatment. The therapist conducted
aftercare contacts by telephone to monitor clients’ post-treatment substance use
and problem perception. Aftercare contacts also provided the opportunity for
therapists to help clients with other concerns and to schedule additional appoint-
ments, if necessary (Breslin et al., 1996).

Within Treatment Data, Retention Rates, and Follow-up

Of the 17 cannabis users, only seven (41.7%) completed all four sessions. This
figure is lower than for other drug (74.3%; 26/35) and alcohol (89.4%; 180/
212) abusers in this study. Evaluations of all alcohol and drug clients’ outcomes
indicated no significant differences whether participants completed one or four
sessions.

Participants were followed up 6 and 12 months after their last treatment ses-
sion. Follow-up measures were similar to those used at the assessment. As par-
ticipants self-monitored their substance use during treatment, it was possible to
compare their daily reports of cannabis use pre-treatment, during treatment,
and post-treatment. Data for both the pre-treatment and post-treatment interval
were for 12 months, while the data during treatment were limited to the num-
ber of days from the time of the assessment to the client’s last treatment session



(typically this was 5 weeks). Follow-up rates at 6 and 12 months were 88.2%
(15/17) and 82.4% (14/17), respectively. These rates are comparable to other
substance abuse studies (Brown et al., 1993; Project MATCH Research Group,
1998; Wutzke et al., 2000). The 12-month follow-up rate for cannabis abusers
(82.4%) was slightly higher than that for other drug abusers in the study
(71.4%), but slightly lower than that for alcohol abusers (89.6%).

Cannabis Abuser Characteristics at Pre-treatment

As there were no pre-treatment or post-treatment differences in terms of drug and
alcohol treatment outcomes between the group and individual treatment condi-
tions, data will be presented for all cannabis participants combined for this chap-
ter. The pre-treatment characteristics of the 17 participants with a cannabis
problem are shown in Table 9.1. As can be seen, the cannabis abusers who partic-
ipated in the controlled trial were very similar to those in the voluntary sample of
ARF clients described earlier, except for a slightly higher employment rate and
fewer past quit attempts. Most clients were young males (mean age � 30.4 years)
who had some college education (mean � 13.8 years), and were employed
(82.4%). They considered their cannabis use to be problem for nearly a decade
(mean � 8.4 years), and reported using cannabis on average 82.2% of all days
in the 3 months prior to the assessment. Most (82.4%) had never been in treat-
ment for a drug problem. Lastly, all clients were asked to provide a subjective
evaluation of their drug use problem at assessment. The fact that only one-half
(50.1%) of the cannabis users evaluated their problem as major to very major sug-
gests that many of them did not view their problem as very serious. Lastly, at the
assessment, almost two-thirds of the cannabis abusers (64.7%; 11/17) chose a
reduced cannabis use goal rather than abstinence.

GSC Treatment Outcomes

Outcome data are presented for the 14 cannabis abusers followed-up for 12
months. These 14 clients significantly ( p � 0.001) increased their mean (SD)
percentage of abstinence days five-fold from 10.7% pre-treatment to 54.5%
(33.6%) over the course of treatment. However, they also showed a decrease in
abstinent days to a mean (SD) frequency of 39.6% (37.4%) of days over the
follow-up year. Although this difference was not statistically significant
( p � 0.21), the small size had limited power to detect a difference in rates (the
pre-treatment to within treatment difference was very large), especially given
the amount of variance in the data. Despite the fact that the percentage of days
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abstinent decreased from within treatment to 12-month post-treatment, the dif-
ference between percent days abstinent 12-month pre- and 12-month post-
treatment was still significant (p � 0.01).

Figure 9.1 shows the mean percent days abstinent for 12-month pre-treatment,
within treatment, and 12-month post-treatment for three groups of clients in this
study: (a) cannabis abusers (n � 14); (b) cocaine abusers (n � 22); and (c) alco-
hol abusers (n � 176). An interesting outcome finding for the cannabis abusers
was that while all groups demonstrated an increase in abstinent days from 

Table 9.1. Pre-treatment characteristics of 17 participants in the GSC
treatment who had a primary cannabis problem

Variable Mean (SD) or %

Demographic
Male 76.5%
Marital status (single) 41.2%
Current occupation status (white collar) 47.1%a

Current employment status (full or self) 82.4%
Satisfied/very satisfied with current lifestyle 47.1%
Education (years) 13.8 (2.5)
Age (years) 30.4 (5.1)
Employed current job (years) 4.3 (3.2)b

Drug use history
DAST-20 scorec 7.1 (3.9)
Years cannabis a drug problem 8.4 (7.5)
Years used cannabisa 14.4 (5.8)
Cannabis-related consequences past 6 months 2.8 (1.8)
DSM-III-R (cannabis dependent) 70.1%
Drug-related hospitalizations 0.2 (0.8)
Drug-related arrests 0.4 (1.2)
Days used cannabis past 90 days 82.2 (19.0)
Prior quit attempts 2.8 (3.2)
Reported daily cannabis use over past 90 days 82.4%
Typical route of use (smoking/oral) 100%
Longest consecutive abstinence period (months) 2.3 (2.7)
No prior drug treatment 82.4%
Cannabis use evaluation past year “major/very major” 50.1%a

Reduced cannabis use goal at assessmentd 64.7%

aN � 16. bN � 15. cScores range from 0 to 20. dOther goal choice was abstinence
(N � 6; 35.3%).
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pre-treatment to the end of treatment, the cannabis abusers showed a decrease of
abstinent days following treatment suggesting a tailing off of treatment effects.

Conclusions and Recommendations

In summary, although the number of cannabis abusers who participated in the
GSC controlled trial of individual versus group treatment was small relative to
alcohol abusers and even to other drug abusers (the primary other drug of abuse
was cocaine), the study demonstrated that such individuals can be attracted to a
brief motivational intervention. The fact that these results’ parallel findings from
three other recent studies with cannabis abusers (Copeland et al., 2001; Lang 
et al., 2000; Stephens et al., 2000) suggests that a brief motivational intervention
is a good first treatment of choice for cannabis abusers. In the context of a
stepped care model of treatment, for individuals where the treatment is not effec-
tive, the treatment can be stepped up (Breslin et al., 1999; M. B. Sobell & 
L. C. Sobell, 2000). Furthermore, we found that a group intervention compared
to individual treatment can be delivered effectively for alcohol and drug abusers,
including cannabis abusers, and with a significant cost reduction over individual
treatment (M. B. Sobell & L. C. Sobell, 1998, 2005). In a day and age of health
care cost containment, this is an important finding (Seelye, 1979; Steenberger &
Budman, 1996).

The cannabis abusers in the GSC treatment were somewhat less likely to 
complete the treatment and more likely to see their problems as less severe at
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the outset than the other alcohol and drug abusers in the study. Cannabis users
very substantially decreased their frequency of use while in treatment. This
seems consistent with the fact that at the assessment close than two-thirds (64.7%;
11/17) chose a reduced use goal rather than abstinence. This is similar to the
proportion of alcohol abusers in this study (75.2%; 156/210) who chose a mod-
eration goal. In contrast, only 16.9% (5/30) of the cocaine abusers choose a
reduced use goal.

Although several abstinence-oriented treatment studies have attracted cannabis
abusers (Stephens et al., 1994b, 2000, 2002), the percentage of cannabis users
seeking treatment remains low in relation to other drugs (e.g., heroin, cocaine).
The fact that the majority of cannabis abusers in the GSC trial chose a reduced use
goal suggests that a harm reduction approach might be a good way to involve
cannabis abusers in treatment (Kalant, 1999; MacCoun, 1998; Marlatt, 1998;
Swift et al., 2000).

In previous GSC clinical trials with alcohol abusers, positive effects pro-
duced during treatment were maintained over the course of a 1-year follow-up
(Ayala et al., 1998a, b; Breslin et al., 1999; L. C. Sobell & M. B. Sobell, 1998;
L. C. Sobell et al., 1995, 2000; M. B. Sobell et al., 1995, 2000). However, in
this study this pattern was not found for the cannabis abusers. The decrease in
the abstinent days over follow-up suggests an atrophy of treatment effects, a
finding similar to the majority of drug treatment outcome studies. Despite the
reduction in the frequency of abstinent days over follow-up, post-treatment
abstinence was still nearly four times that of the year before treatment. Overall,
the results of the GSC intervention for cannabis abusers were very positive
with the suggestion that further treatment may be warranted to maintain the
treatment gains (M. B. Sobell & L. C. Sobell, 2000).

Finally, taken as a whole, the evidence presented in this chapter suggests that
a motivational enhancement approach may be a good match for cannabis
abusers entering treatment. Although confrontational approaches have not
been evaluated with cannabis abusers, the relatively low rates of such individ-
uals considering their cannabis use to constitute a major problem suggests that
they would react to confrontational approaches with resistance, similar to the
reaction of problem drinkers (Miller et al., 1993; Substance Abuse and Mental
Health Services Administration, 1999).
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10

Supportive–Expressive Psychotherapy for
Cannabis Dependence
B R I N F. S . G R E N Y E R A N D NA D I A S O L OW I J

Supportive–expressive (SE) dynamic psychotherapy forms one variation of a
number of psychotherapies that emphasize the importance of effective interper-
sonal relationships for psychological health (Grenyer, 2002a). The overall goal
of SE psychotherapy is to help the client achieve mastery over their difficulties,
gain self-understanding, and practice self-control over habitual drug use and
related problems. From this framework, cannabis dependence is understood
within the context of the client’s interpersonal relationships, work, and social
problems. The theory behind the SE approach emphasizes the formative influ-
ence of life experiences on the development of personality and on the genesis of
problems, including habitual cannabis use. Change is brought about through
mastering (understanding and controlling) relationship conflicts and problems
with a focus on the role of drug use within these interpersonal patterns. The ther-
apist establishes a firm, consistent, and predictable therapeutic framework to
strengthen the helping alliance between client and therapist. The therapist main-
tains this framework by focusing on the client’s goals and fostering an under-
standing of relationship conflicts as they interact with conditions for drug abuse.

There is evidence that supports the SE approach to understanding and treat-
ing cannabis dependence. Cannabis dependence may adversely affect inter-
personal relationships (Solowij & Grenyer, 2002a). Heavy use during adolescence
may produce a developmental lag, entrenching adolescent styles of thinking
and coping which can impair one’s ability to form adult interpersonal relation-
ships (Baumrind & Moselle, 1985; Kandel & Logan, 1984; Kandel et al.,
1986). A high rate of relationship failure is predicted by a strong correlation
between drug use, precocious sexual activity, and early marriage. Studies have
shown that a high degree of involvement with cannabis predicts a reduced
probability of marriage or an increased probability of early marriage, an increased
rate of cohabiting, an increased risk of divorce or terminated de facto relation-
ships, and a higher rate of unplanned parenthood and pregnancy termination
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(Fergusson & Horwood, 1997; Newcombe & Bentler, 1988). It has been sug-
gested that heavy cannabis users “tend to bypass or circumvent the typical mat-
urational sequence of school, work and marriage, and become engaged in adult
roles of jobs and family prematurely without the necessary growth and devel-
opment to enhance success with these roles … [developing] a pseudomaturity
that ill prepares them for the real difficulties of adult life” (Newcombe &
Bentler, 1988, pp. 35–36). In addition, habitual users are more likely to have a
social network in which friends and partners are also cannabis users. Many
chronic cannabis users appear socially and occupationally functional on the sur-
face. Upon cessation, however, reports of increased anxiety in social situations,
interpersonal problems, and difficulty in controlling anger suggest that cannabis
may have been used in a self-medicating or adaptive manner (Haas & Hendin,
1987; Hall & Solowij, 1997). This suggests the need for a treatment approach
that not only focuses on modifying drug use, but also on the interpersonal
sequelae in relation to psychosocial development (Solowij & Grenyer, 2002b).

A study of 150 adult heavy cannabis users (Hendin et al., 1987) found that
approximately two-thirds of the sample was in a steady relationship, but only
half of these were described as satisfactory. Difficulties in relationships with
parents were also apparent. Cannabis users’ most frequently reported psycho-
logical problems concerned feelings of insecurity, low self-image, extreme intro-
version, depression, and relationship problems. The latter were described variously
as serious dissatisfaction with their current relationships, fears of intimacy and
commitment, and a lack of meaningful relationships. Less than 5% saw drugs as
the primary cause of their problems. The elevated levels of depression and anx-
iety among cannabis users may increase during the course of withdrawal from
cannabis (Kouri & Pope, 2000). The focus of SE psychotherapy on the whole
person’s personal and interpersonal functioning, including the role of drug use,
makes this approach particularly suitable for the cannabis user.

Empirical Bases

SE dynamic therapy originated in Freud’s papers on technique (e.g., Freud,
1914/1958), and was developed in the late 1940s and 1950s at the Menninger
Foundation and Clinic, Menninger School of Psychiatry, Topeka, Kansas. The
treatment is systematically documented in a manual (Luborsky, 1984) that includes
methods for evaluating adherence to the technique. A number of specialized ver-
sions of the main SE manual are tailored towards specific drug dependence 
disorders (Barber & Crits-Christoph, 1995) including the following: opiate
dependence (Luborsky et al., 1995); cocaine dependence (Mark & Faude, 1995);
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and cannabis dependence (Grenyer et al., 1995). In addition to the manuals, 
a number of therapist training resources are also available, including a monograph
on the clinical application of SE psychotherapy (Book, 1998).

This approach has been repeatedly and successfully evaluated over the past 30
years (Crits-Christoph & Connolly, 1998). For example, the Penn Psychotherapy
Project (Luborsky et al., 1988) evaluated the treatment on 73 mixed-diagnosis
clients, and found a mean effect size of 1.05. It has been incorporated in the treat-
ment of chronic and major depression with mean effect sizes of 1.80 and 2.75,
respectively, on the Global Assessment Scale (Diguer et al., 1993). It was a key
component of the VA-Penn psychotherapy study of treatment for opioid depend-
ence (Woody et al., 1983, 1987), one of the largest and most successfully con-
ducted studies of its type. In this study, SE psychotherapy plus drug counseling
(DC) was compared to cognitive-behavioral therapy (CBT) plus DC, and DC
alone. At 1 and 12 months, SE and CBT were essentially equivalent in effective-
ness, and both were significantly superior to DC alone. A later validation study
found SE to be more effective than DC for opiate-dependent clients receiving
methadone in the community (Woody et al., 1995). SE has also been compared
to CBT in a large-scale collaborative study of cocaine abuse treatment (Crits-
Christoph et al., 1999). Again, there was no difference in effectiveness between
SE and CBT, although neither treatment was as effective for this population as
DC. To date, the literature suggests that SE dynamic psychotherapy is effective
for treating some drug problems, and at least equivalent in efficacy to CBT. Its
emphasis on interpersonal functioning suggests that it would be useful for treat-
ing cannabis dependence.

SE Psychotherapy Techniques

The term “supportive–expressive” refers to the two main treatment techniques of
this approach. The therapist develops supportive techniques to create a positive,
helpful, and empathic relationship with the client. The therapist uses expressive
techniques to help the client express and understand problems, and ultimately
effect changes. Sessions focus on identifying and interpreting the client’s recur-
ring problematic interpersonal relationship themes as they occur (a) with the ther-
apist (transference), (b) in relationships with other people (e.g., partners, family,
friends, and parents), and (c) around specific behaviors (e.g., drug taking), in order
to find solutions to life problems. The Core Conflictual Relationship Theme
(CCRT) method is used to help identify the recurring relationship patterns. The
CCRT method (Book, 1998; Luborsky & Crits-Christoph, 1998) summarizes 
the client’s core relationship problems, and guides the expressive component of
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treatment. Helping the client understand the relationship between CCRT patterns
and their drug use is a central technique of this method, and this promotes mastery
(self-understanding and self-control) over their problems (Grenyer, 2002a).
Figure 10.1 overviews the basic components of treatment – the supportive and
expressive components, and the outcome in terms of mastery.

Supportive Techniques

The supportive techniques create a strong working relationship between client
and therapist upon which the success of the treatment rests. Support refers to the
establishment of a working relationship that is focused on helping the client
strengthen competence, bolster esteem, achieve goals, and solidify their grip on
reality. Support requires sensitivity, patience, and a genuine wish to help. The
helping alliance reflects the degree to which the client experiences the relation-
ship with the therapist as helpful in achieving therapeutic goals. The client’s
feelings of optimism and confidence that therapy and the therapist are being
helpful constitute part of the therapeutic alliance. There is now a considerable
body of research indicating that the quality of the helping alliance predicts ther-
apy outcome (Martin et al., 2000). Research suggests that, in particular, thera-
pist respect, accurate empathy, warmth, and genuineness are necessary
ingredients in forming a helping alliance (Beutler et al., 1994). In short, the
therapist must convey hope and optimism for their work, and show respect and
an affinity for the client. Luborsky (1984) suggests that a “we” bond is fostered,
and that it is helpful to refer to the experiences that the client and therapist have
shared to underscore the theme of therapy as a shared collaboration.
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Expressive Techniques

In contrast to the supportive techniques, expressive techniques are focused on
understanding the client and helping them change. The four phases of the expres-
sive task are outlined by Luborsky (1984) as (a) listening, (b) understanding, 
(c) responding, and (d) listening again. Listening can be seen as having three
phases: (a) open inquiring listening, (b) listening to form hypotheses, and (c) lis-
tening to check the accuracy of formed hypotheses (Schlesinger, 1994).
Listening allows the therapist to better understand the client, and in turn, gov-
erns how the therapist responds to the client. Via responding, the therapist com-
municates to the client information that has been understood through listening
(e.g., “it sounds like your problems with your Dad really made you mad and it
seems like smoking dope was a way of switching off from all that”).

Identifying CCRTs

Formulating the main problematic relationship theme and its connection to
cannabis use should be accomplished relatively early in therapy, as this forms a
focal point for the remaining sessions. Also, it is particularly important to main-
tain a therapeutic focus in short-term therapy, and this focus should be centered
around the CCRT. Research has shown that treatment outcomes improve when
appropriate CCRT-focused interpretations are used judiciously in therapy ses-
sions (Crits-Christoph & Luborsky, 1998; Crits-Christoph et al., 1988). The
CCRT technique (Luborsky, 1977; Luborsky & Crits-Christoph, 1998) involves
the analysis of narratives told by the client which detail relationship interactions
with close relatives or friends, the therapist, or the self. Within the narratives, one
can find the “transference template”; that is, the client’s regular characteristic
conflictual personality style. The CCRT has three components: (a) the wish, 
(b) the response of other, and (c) the response of self. “The wish” refers to the
person’s needs and desires (e.g., to obtain love and nurturing). “The response of
other” refers to others’ reactions to the client (e.g., hostility or aggression). “The
response of self” refers to how the client responds to others (e.g., withdrawing
and becoming intoxicated with cannabis). The three elements of the CCRT influ-
ence the dynamics of therapeutic interactions, and illustrate the basic means by
which clients attempt to satisfy their needs. They narrate the expression of a
wish, how this was received and responded to by another person, and how the
response of this other person, in turn, affected them. Research corroborates the
frequently observed phenomenon that clients often repeat similar relationship
patterns (CCRTs) with different people in their life, including the therapist.

Supportive–Expressive Psychotherapy for Cannabis Dependence 229



Helping the client realize these patterns is the first step in teaching the client to
take charge of their interpersonal interactions, and ultimately, to institute adap-
tive goal fulfillment strategies in place of the initial, less effective techniques.
This process inspires clients to work towards achieving their goals and fulfilling
needs in more effective and adaptive ways.

A therapist can deduce clients’ central problems by observing repetitions of
similar themes in different contexts, charting the relationship between one set of
conditions and a corresponding set of predictable reactions, and constructing an
exemplar of these sequences over multiple sessions. For example, a client may
feel enraged and complain that one of his friends always takes advantage of him
by smoking more than his share of the cannabis. At another time, the client may
discuss how he is expected to visit his grandparents much more than his brothers
and sisters. Later, he may talk about how the psychotherapy sessions are never
long enough, and he feels like he is not getting the help that he deserves. These
examples manifest the same CCRT pattern, which the therapist could illuminate
by saying, “it seems like at many different times you have wished to be treated
fairly, but you feel others have not done so, and you feel enraged and cheated by
these things which has lead you to continue smoking.” Helping the client see
these patterns’ roles in their life is a substantial step towards engendering adap-
tive responses (i.e., responses that do not incorporate drug use) to similar situations.
The basic principles of the scientific method – observing causes and effects –
informs the structure of listening and the ways to respond after listening.
Responses by SE psychotherapists typically concern an aspect of the CCRT pat-
tern, and when possible, relate this element to the emergence of a chief symptom
(e.g., drug use, feelings of anger, states of helplessness). Within psychotherapy
sessions, the therapist continually relates drug-using themes to the interpersonal
context. The therapist educates the client about how difficulties in fulfilling their
needs and wishes can reinforce drug use. Early in therapy, the therapist explains
to the client that this treatment will emphasize not only ceasing cannabis use, but
also helping the client more effectively handle interpersonal and personal trig-
gers. The sessions, therefore, focus on the clients’ current and past relationships,
their CCRT patterns, and the role drug use plays in helping and hindering their
goal attainment.

Dealing with Cognitive Deficits from Long-Term Use

Cannabis use does not result in any severe cognitive deficits, but long-term or
heavy use may produce subtle impairments in higher cognitive functions such as
memory, attention, and the organization and integration of complex information
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(Solowij, 1998; Solowij et al., 2002). While subtle, these impairments can affect
day-to-day functioning. The longer and more frequently that cannabis has been
used, the more pronounced are the cognitive impairments. Some long-term heavy
users may complain of memory- or concentration-related problems. Others may
not be aware of any cognitive impairment. The therapist should be aware that
these subtle cognitive impairments, particularly attentional dysfunction, are not
always accessible to the user’s conscious awareness. Difficulty in maintaining
focus and high levels of distractibility may affect the therapeutic process and
developments that should occur between sessions. Impaired memory function
may result in forgetting information that was covered in previous sessions.
Presenting information in a clear fashion and repeating material across sessions
may obviate some of the difficulties clients can run into when trying to integrate
the therapeutic process while they are still using (Lundqvist, 1995). It is recom-
mended that more in depth expressive techniques proceed only after the user has
quit or reduced considerably for a few weeks.

Typical Sequencing of Treatment Components

Treatment can be either time limited (with a set termination date) or unlimited.
The typical recommendation is for 4–6 months (16–24 sessions) of treatment.
Brief treatments may also be suitable, depending on the severity of the client’s
problems and the availability of interpersonal support aside from drug-using
companions. Following an assessment in which the clients’ drug use and other
psychosocial strengths and problems are reviewed, a plan for treatment should
be presented. This plan should focus on client-identified goals, and be struc-
tured around assessable milestones. Before commencing therapy, it is helpful
to conduct a “socialization interview,” which introduces the client to the ins
and outs of psychotherapy. The format for a socialization interview is given in
Orne and Wender (1968).

The relationship between the client and therapist is a special one. Goals
define and prescribe this relationship, and maintain its focus on the tasks of
therapeutic change. A common goal is to alter or cease cannabis use, while
other goals may include improving relationships or professional endeavors.
Particularly in time-limited therapy, goals (if they are reasonably achievable)
modulate the breadth of material that can be covered during the sessions. 
A client’s goals should be elicited with a statement such as, “what are the three
main goals that you want to achieve in these sessions?” The overall goal of SE
therapy is to integrate these goals with skills of self-understanding and self-
control, in order to help the client achieve mastery over their problems. For
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purposes of evaluation, it is helpful to have clients rate the severity of their tar-
get complaints at the beginning of treatment, so they can be re-evaluated and
compared at the completion (Deane & Spicer, 1998).

It is important to pace therapy sessions so that they proceed smoothly and
have a natural beginning, middle, and end. The first 10 min should be left empty
for the client to express their immediate concerns and recollections with mini-
mal therapist commentary. The next 30 min contain the therapeutic work: the
expressive components and the joint search for understanding. The final 10 min
should be spent disengaging from the intensity of the material, and should
gradually progress towards more general work. A frequent error of inexperi-
enced therapists is interpreting too soon and for too long. In these cases, the
client is abruptly cut off when the 50 min are up, and there is no time for reflec-
tion or strengthening the therapeutic alliance. Another error of inexperienced
therapists occurs when they operate in the supportive mode for the whole ses-
sion, which can deter progress and exploration.

Based on our treatment-outcome experience, a sample 16-week treatment
would proceed as follows. Following the assessment and socialization inter-
view, the first session should involve eliciting goals and establishing therapeutic
arrangements (e.g., discussing the time limit). Sessions 2–4 should focus on
inaugurating and nurturing a strong therapeutic alliance in preparation for the
client’s upcoming task of reducing or ceasing cannabis use. It is recommended
that the client have a trial abstinence from cannabis before setting a quit date.
The 4th session of therapy is generally a good time period to coincide with the
client’s quit date. Also in the 4th session, the major features of the client’s inter-
personal functioning and the role of cannabis within their life are assessed to derive
a preliminary CCRT formulation. Sessions 5–6 involve monitoring the client’s
withdrawal from cannabis, using mainly supportive techniques. Sessions 7–12
typically focus on the client’s core problems and CCRT patterns, and use mainly
expressive techniques. Sessions 13–16 continue the exploration of interpersonal
issues, but introduce preparation for termination as an increasing priority.
Reinforcing mastery and its preventive role in averting relapse becomes helpful
in the final phase of treatment.

Therapist Training

Any qualified mental health practitioners such as social workers, psychologists,
or psychiatrists, can be trained to use this approach. In order to adequately
deliver this psychotherapy, the trainee should meet the following three criteria.
First, the trainee should have a general orientation to the dynamic psychotherapy
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approach, as based on psychoanalytic tradition (e.g., Gabbard, 1990). Second,
the trainee should be conversant with the specific SE dynamic techniques
(Barber & Crits-Christoph, 1995; Book, 1998; Grenyer et al., 1995; Luborsky,
1984). Third, the trainee should receive individual clinical supervision of their
casework by an experienced practitioner. In addition, if possible, audio record-
ings of the trainee’s psychotherapy sessions should be checked for treatment
fidelity using an adherence scale (Luborsky, 1984).

Studies of SE Psychotherapy with Cannabis Users

As reviewed above, there are a number of treatment-outcome trials that have
evaluated the utility of SE psychotherapy for drug dependence. With regards to
cannabis, only one outcome trial to date has been conducted using this approach.
A brief overview of this study is presented here. In addition, further work has
been done on investigating additional processes in the application of SE ther-
apy for cannabis dependence and this work is also reviewed below.

The aim of the outcome study was to compare a 16-session time-limited ver-
sion of SE dynamic therapy for cannabis dependence with a brief self-help
intervention (Grenyer et al., 1996a), following a successful pilot study (Solowij
et al., 1995). Participants (n � 100, 79 males, mean age 32.7 years, SD 7.7,
range 20–56) with a primary DSM-IV diagnosis of cannabis dependence were
recruited through local media and treatment agencies. Participants were required
to have used cannabis for at least 5 years, and to have used daily or nearly daily
use within the past 30 days. Participants were excluded if they had other drug
abuse or dependence. Following confirmation of entry criteria, participants were
assigned to groups of 50 using an adaptive or quasi-randomization procedure
(Pocock, 1975). As individuals were recruited, their duration of cannabis use
was monitored and balanced between groups since cognitive impairments
which might impact on treatment have been shown to develop with increasing
years of cannabis use (Solowij, 1998; Solowij et al., 2002). There were no dif-
ferences between groups on intake drug use or clinical variables.

The psychotherapy group received 16 sessions of manual-driven SE dynamic
psychotherapy. Adherence to the protocol was monitored through weekly super-
vision sessions, and independently verified for adherence and competence using
a random subset of therapy audiotapes. Participants in the brief self-help group
received a single session of brief advice and self-help materials, including a
self-help guide to quitting (Grenyer et al., 1996b). This guide contained sections
on health information about cannabis, and instructed readers on topics such as:
how to assess the pros and cons for quitting (e.g., health, financial, social, and
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legal issues); how to make a contract to quit; how to deal with withdrawal symp-
toms; how to cope with lapses and maintain change; and finally, the guide
addressed situations that might reinforce drug use. After discussing the partici-
pants’ history of cannabis use and their current problems, the clinician provided
brief motivational advice to reinforce the participants’ personal choice in quit-
ting, oriented them to the use of the self-help guide, and then discharged them
from treatment. Participants in the SE psychotherapy group also received a copy
of the self-help guide to quitting, but this material was not incorporated within
therapy. Seven trained dynamic psychotherapists (5 female, mean age 40.1
years, range 29–48) conducted the SE psychotherapy, and two trained graduate
psychologists (2 females, aged 26 and 27 years) conducted the brief interven-
tion. The primary outcome variables were: (1) reported abstinence from cannabis
and recent frequency and quantity of use; (2) severity of psychiatric symptoms
measured by the Global Assessment of Functioning Scale (GAF – Axis V of
DSM-IV; American Psychiatric Association, 1994) and the Beck depression
inventory (BDI; Beck et al., 1961); and (3) consumer outcome and satisfaction
ratings.

Results found that the whole sample achieved significant reductions in
cannabis use at 4 and 12 months. At the 4-month follow-up, a significant differ-
ence between the groups emerged in terms of self-reported abstinence – 58% of
the psychotherapy participants were abstinent compared to 16% of the brief
intervention participants (Chi-square � 18.92, p � 0.001). Urinalyses were
available for 41% of the sample that self-reported abstinence at 4 months, and
confirmed abstinence in 93% of cases. By the 12-month follow-up, the differ-
ence between the two groups in terms of self-reported abstinence was no longer
significant: 28% of psychotherapy participants were abstinent compared to 14%
of the brief intervention participants (Chi-square: 2.95, p � 0.09). Analyses of
quantity and frequency of cannabis use showed essentially the same results,
with a significant difference favoring the psychotherapy group at 4 months, but
a non-significant trend by 12 months. With respect to improvements in psychi-
atric symptoms, both groups improved significantly in the first 4 months of
treatment on both the GAF and BDI, but there were no additional gains from 
4 to 12 months. The psychotherapy group improved significantly more compared
to the brief group at 4 months and this superiority was maintained at 12-month
follow-up. Consumer outcome and satisfaction ratings significantly favored the
psychotherapy group compared to the brief self-help group, with participants in
the psychotherapy group rating being more satisfied (78.6% versus 63.5%,
respectively), and more likely to recommend the treatment to a friend (90.2%
versus 65.9%).
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To summarize, the SE psychotherapy was more effective than the brief self-
help intervention over the 4-month treatment study period in achieving absti-
nence, reductions in cannabis use and improvements in mood and general
psychiatric functioning. Participants in the psychotherapy group were more sat-
isfied with the treatment received. By the 12-month follow-up, both groups had
significant reductions in cannabis use with a non-significant trend favoring the
psychotherapy group. The psychotherapy group also maintained superior gains
in general psychiatric functioning and reductions in symptoms. While the results
of the study support the notion that psychotherapy leads to better outcomes than
self-help treatment, what remains unclear is whether these results can be explained
by particular features of the SE technique, or more non-specific effects such as
the cumulative effect of attention from a trained counselor. In addition, the ther-
apists conducting the brief intervention were slightly younger and had different
training experience than the dynamic psychotherapists, which may also have
contributed to differences in outcomes. To further investigate these questions, a
process study was conducted to examine the relationship between clinical gains
and changes brought about by the SE techniques.

The process study explored the mode of action of SE psychotherapy, and
helped to articulate how its application could assist the long-term habitual user.
This study investigated changes in a clinically relevant concept: the client’s
mastery (self-understanding and self-control), scored from the verbatim tran-
scripts of interviews at the beginning of treatment and at the 4-month follow-up
of 43 long-term cannabis users (Grenyer, 2002b). The participants were a rep-
resentative subsample of the 100 from the outcome study (23 in the psychother-
apy group, 20 from the brief intervention group). Each participant was asked to
speak for 5 min about “your life at the moment – the good things and the bad –
what it is like for you” following the instructions by Viney (1983). Although the
instructions specify 5 min (as a guide), many spoke for longer than 5 min. The
verbatim transcripts were then scored using the Mastery Scale (Grenyer, 1994),
which involves content analysis of claused speech by assigning mastery scale
scores to scorable clauses. The Mastery Scale is a reliable and valid research
instrument (Grenyer & Luborsky, 1996), and has six levels: (1) lack of impulse
control (e.g., being overwhelmed, extreme defensiveness, regression, and ego-
boundary ruptures); (2) introjection and projection of negative affects (e.g.,
paranoia, sadistic and rageful feelings, helplessness, and interpersonal with-
drawal); (3) difficulties in understanding and control (e.g., cognitive confusion,
ambivalence, partial awareness, and struggling with change); (4) interpersonal
awareness (e.g., questioning the self and others’ points of view, and interper-
sonal assertion); (5) self-understanding (e.g., having insight into repeating 
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personality patterns of the self and others in the present and past); and (6) self-
control (e.g., being able to analyze emotional conflicts and show emotional self-
control over them). For each level, the manual specifies 3–4 typical categories
of statements indicative of that level, making a total of 23 categories (from
A–W) for the whole scale. Statements in client speech that corresponded to one
of the 23 types of categories were assigned the corresponding mastery level
score independently by two trained judges with high inter-rater reliability.
These scores were averaged for each sample (deriving a mastery score between
1 and 6) and used in the analysis.

Initial mastery scores between the two groups were not significantly differ-
ent (F � 0.17, p � 0.68), with the psychotherapy group averaging a mastery
score of 2.98 (SD 0.92) and the brief self-help group 3.18 (SD 0.71). By the 
4-month evaluation, analyses of covariance of mastery scores controlling for
initial intake scores significantly favored the psychotherapy group (mean 4.61;
SD 0.77 versus 3.13; SD 0.92, respectively, F � 24.6, p � .001). At 4 months,
87% of the SE group were abstinent, compared with 20% of the brief self-help
group. Those who were abstinent had significantly higher mastery scores than
those who were not abstinent (mean 4.52; SD 0.76 versus 3.09; SD 1.00,
respectively, F � 28.14, p � 0.001). These data support the view that the SE
psychotherapy techniques contributed to augmented mastery, and that these
gains were associated with a greater likelihood of abstinence from cannabis.

Figure 10.2 illustrates differential changes in the six mastery levels at the 
4-month evaluation, as made by the psychotherapy group in comparison to the
brief self-help group. Given that there were few changes in mastery for the brief
self-help group, this group’s 4-month mastery data was used as a quasi-baseline
from which to contrast the changes found in the psychotherapy group. We cal-
culated proportions of scorable clauses (indicative of each level of mastery)
from the transcripts for the psychotherapy group, and subtracted the proportions
found in the brief self-help group. This yielded a graphic representation that
showed the largest increase and the largest decrease in levels of mastery among
members of the psychotherapy group, with respect to levels found in the brief
self-help group.

The psychotherapy group had reductions in the lower level mastery scores
compared to the brief intervention group, as indicated by the negative percent
change in levels 1 (lack of impulse control) and 2 (introjection and projection
of negative affects) categories. Conversely, there were gains in levels 4–6, which
are indicative of higher mastery. In particular, for this sample of cannabis
users, SE psychotherapy particularly improved level 4 (interpersonal aware-
ness; 37% gain), and level 6 (self-control; 46% gain). These changes are 
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consistent with the SE model of therapy, which involves a focus on interper-
sonal functioning through mastery of the CCRTs, leading to greater self-
control over drug use and the interpersonal problems associated with this use.
In particular, the participants in this sample evidenced greater self-assertion
and greater understanding of their repeating personality traits. This helped
them overcome helpless and hopeless feelings associated with their cannabis
use, which were evident at the beginning of treatment. Psychotherapy provided
an escape from the feeling of being interpersonally trapped and conflicted
within their relationships, and lead to a greater sense of self-control.

Illustrative Case Study

The following brief case study illustrates some of the SE psychotherapy
processes, and how they and how they lead to positive change. John, aged 
47 years and married with three children, had been smoking cannabis continu-
ously since he was 16 years. He came to treatment concerned that his life was
stagnating, his relationships were suffering due to his drug use, and cannabis
was adversely affecting his memory and ability to complete tasks at work. At
intake, his GAF score was 56 and his BDI score was 22, indicating moderate
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Figure 10.2 Percentage of frequency of Mastery Scale levels appearing in transcripts
at 4-month follow-up for the SE psychotherapy group, expressed as percentage change
from 4 months brief self-help transcripts. Note: N � 43. Dimensions indicative of
poor mastery (levels 1–3) show a reduction or little difference in appearance in 
narratives in the psychotherapy group compared to the brief intervention group;
dimensions indicative of good mastery (levels 4–6) show a corresponding increase in
the psychotherapy group compared to the brief intervention group.



to severe symptoms and impact on life functioning. He met 5 of the 7 DSM-IV
criteria for cannabis dependence. Early measures of therapeutic alliance indi-
cated that he had formed a positive relationship bond with his therapist, who
focused on being supportive of John’s struggle to change his drug use and over-
come his feelings of depression. John’s goals were to quit cannabis use, to
improve his relationship with his wife, and to improve his functioning at work.
He commented that “dope covers up my feelings, my despair inside, it keeps
my worries and feelings away and allows me to float off.” He reported consid-
erable problems with relating to his partner, which he attributed partly to his
tendency to procrastinate, and partly to his explosive feelings of anger. He
would typically arrive home from work angry and frustrated, and to counter
these feelings, he would sit in front of the television and “smoke dope and
withdraw from the world and my worries.” This enraged his wife, who con-
stantly complained that his life was going nowhere and that he was not talking
to her or helping with the children. He reported feeling trapped in a vicious cir-
cle – dope was helping him overcome his feelings of stress in the short term,
yet was significantly impacting his ability to achieve at work and maintain per-
sonal relationships.

During the early phase, the therapist found it difficult to keep John focused on
his goals, as he would frequently divert the conversation to superficial topics.
Eventually, the therapist became aware that the client was struggling with inti-
macy, keeping his wife, relationships with his work colleagues, and keeping his
therapist at a safe distance to prevent a deeper relationship from forming.
Cannabis was being used to block out intimate relationships and his conflicted
emotions. The therapist chose to use an expressive technique to interpret these
feelings for the client by stating, “I keep getting this feeling that the relationship
you are in is very detached and that there is a sadness about the detachment.”
The client broke down crying, admitting, “I never talk to anybody about myself,
how I feel, because they might take advantage of me. People take advantage of
your vulnerabilities.” His use of cannabis as a crutch to cope with these feelings
was explored. With the therapist’s support, John was able to quit cannabis after
the first month of treatment and work on his ability to relate to others in the new
drug-free state. Over the middle phase of therapy, a number of strikingly simi-
lar relationship themes emerged and were further explored. John related being
teased at school and being dismissed by his father when approached for help.
These and other experiences lead him to bottle up his feelings and withdraw,
resulting in having no friends and feeling unable to talk to his parents about his
feelings. A strong CCRT pattern had been established – a wish to reach out and
communicate with others, and an experience of others responding to him by 

238 Brin F. S. Grenyer and Nadia Solowij



taking advantage, ridiculing or dismissing him. John’s characteristic response
was to withdraw and avoid others in order to feel safe. The therapist helped him
become aware of this pattern, and see how it was pervasive in his relationships
and tied to the core of his difficulties and goals. At the end of therapy, he stated
that “feeling safe with my therapist has really helped me to see beyond what 
I was feeling and get to the roots of it … I realize that marijuana was blocking a
lot of issues inside me that needed to be discussed, and through therapy I feel 
I now understand myself more and feel I have grown in my emotional develop-
ment.” His GAF score at follow-up was 71 and his BDI score was 3, indicating
mild to minimal symptoms.

Conclusion and Future Directions

SE dynamic psychotherapy offers one potentially useful approach to help
cannabis users who want to change their drug use. As interpersonal, social,
intimacy, and work difficulties are often reported by cannabis users, this
approach may be particularly salient as it focuses not only on drug use, but also
on the relationship between use and interpersonal problems. It is useful due to
its focus on the meaning of drug use within the context of the client’s life. The
therapy is structured to allow these holistic links to be formed and understood.
It is respectful of the client because it allows them to freely discuss their cur-
rent goals, concerns, and difficulties, and takes these as the primary material
upon which to work within the sessions. Previous studies with other drugs of
abuse have compared SE psychotherapy with CBT, and found the two thera-
pies to be of equivalent effectiveness. For cannabis dependence, the evidence
to date suggests that in addition to eliciting significant reductions in cannabis
use, SE psychotherapy is particularly effective at dealing with comorbid
depression, anxiety, and other symptoms.

Future research needs to further investigate the application of this approach to
different client populations, such as adolescent cannabis users or those with more
pronounced polysubstance abuse. Further clinical trials are needed to compare it
to another standard treatment delivered over an equal number of sessions. To
date, evidence in the psychotherapy field suggests that longer treatment leads to
better outcomes. Some evidence proposing that the optimum cost-benefit occurs
at approximately 26 weeks of treatment (Howard et al., 1986). It remains to be
seen whether better outcomes may be achieved for cannabis dependence by
extending therapy duration. Community validation studies are required to assess
its utility within community clinics, and it would be valuable to assess the utility
of an SE group therapy format with cannabis users.
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Part III

Interventions with Cannabis-Dependent
Adolescents and Young Adults





11

The Cannabis Youth Treatment Study: The
Treatment Models and Preliminary Findings
G U Y D I A M O N D, J O D I L E C K RO N E, M I C H A E L L. D E N N I S A N D

S U S A N H. G O D L E Y

Introduction

Marijuana is the most prevalent psychoactive substance used by adolescents in the
US and in many other countries (Office of Applied Studies, 2000; World Health
Organization (WHO), 1997). Though the rates of use have leveled off recently,
adolescents in the US still report more past month cannabis use than all other
illicit substances combined and more daily use of cannabis than alcohol (Moni-
toring the Future (MTF), 2000). Moreover, while the age of first use has been
declining during the past two decades (Bureau of Justice Statistics (BJS), 2000),
the potency of cannabis has increased threefold (El Sholy et al., 2000). By 1999,
6.8% of US 18-year-old met criteria for past year cannabis dependence. Cannabis
is now the leading illicit substance reported in adolescent arrests, emergency room
admissions, autopsies, and treatment admissions (Office of Applied Studies, 2000).

While many adolescents use cannabis without serious problems, it is esti-
mated that half of weekly users develop both behavior and physiological prob-
lems (Dennis et al., 2002a). A variety of psychiatric conditions precede or are
co-morbid with marijuana abuse and dependence including conduct disorder,
attention deficit/hyperactivity disorder, depression, and anxiety (Crowley & Riggs,
1995; Hofler et al., 1999; Robins & McEvoy, 1990). Adolescent cannabis use is
also associated with increased problems at school (Fergusson et al., 1996;
Newcomb & Bentler, 1988), health problems such as sexually transmitted dis-
eases, and delinquency (National Institute of Justice, 2001). Complicating mat-
ters further, over 90% of adolescents who use cannabis also engage in binge
drinking, a combination that is associated with more health and behavioral
problems than either alone (Bukstein et al., 1992; Dennis et al., 1999;
Newcomb et al., 1986; Siemens, 1980).

Concurrent with the increased incidence of cannabis use among adolescents,
demand for cannabis treatment has also increased. From 1992 to 1998, the
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number of adolescents with primary, secondary, or tertiary problems related to
cannabis who presented to the US public treatment system grew 115% from
51,081 to 109,875 (Dennis et al., 2003). In 1998, over 80% of these adolescents
received treatment in an outpatient setting.

Given the high prevalence of cannabis use during adolescence, its associated
problems and the increasing demand for services, there is a critical need for the
health care system to develop effective cannabis interventions. Relatively few
clinical trials of interventions for adolescents with substance abuse problems
have been conducted and none have evaluated interventions specifically
designed to address cannabis abuse or dependence (Ozechowski & Liddle,
2000; Williams & Chang, 2000). Findings from existing studies have demon-
strated mixed results (Gerstein & Johnson, 1999; Grella et al., 2001; Hser et al.,
2001; Simpson et al., 1978). No studies have even approached the rigorous stan-
dards established for a therapy to be considered efficacious (Chambless & Hollon,
1998) and therefore ready for exportation into the community.

Recognizing the need for more scientifically supported interventions for
adolescents with cannabis abuse and dependence, the Center for Substance
Abuse Treatment (CSAT) funded the Cannabis Youth Treatment (CYT) study,
the first multi-site randomized field trial ever conducted with this population.
The trial included five interventions that mirrored some of the most effective
existing practice models. The five interventions incorporated some treatments
that were already in existence, some that were modified from successful adult
models, and some that were adapted from other adolescent treatment modali-
ties. Each intervention had varying theoretical and empirical support from the
adolescent or adult substance abuse treatment literature.

This chapter outlines the clinical approaches tested and preliminary findings
from the CYT study (Dennis et al., 2002b, 2004; Diamond et al., 2002). CYT was
a cooperative agreement sponsored by SAMHSA’s CSAT under the Department
of Health and Human Services Secretary’s Youth Initiative to address the lack
of adequate treatments for adolescents being treated in outpatient settings for
marijuana abuse or dependence (ASAM levels I and II). The purpose of CYT
was to test the clinical and cost-effectiveness of a variety of interventions tar-
geted at reducing or eliminating marijuana use and associated problems in ado-
lescents. The five brief (5 or 12 weeks) interventions were selected because 
they represented current practice models in the field and could be manualized
and easily disseminated. Motivational Enhancement Therapy/Cognitive Behav-
ioral Therapy (MET/CBT5) is a five session treatment, consisting of two 
individual MET and three CBT group sessions. Motivational Enhancement
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Therapy/Cognitive Behavioral Therapy-12 (MET/CBT12) consists of MET/CBT5
with seven additional CBT group sessions (12 total sessions). Family Support
Network (FSN) added six sessions of parent education classes, four home vis-
its, family sessions, and case management to MET/CBT12 for a potential total
of 22 sessions. Adolescent Community Reinforcement Approach (ACRA) (14
sessions) consists of 10 individual sessions and four parent or family sessions.
Multidimensional Family Therapy (MDFT) consists of a flexible mixture of
12–15 individual, family, and parent-alone sessions. This chapter begins by
presenting each treatment’s theoretical foundation, goals and proposed mecha-
nisms, and structure and content. Subsequently, the empirical support for these
treatments, based on the findings from the CYT study, is briefly reviewed.

Description of the Interventions

MET/CBT5 (Sampl & Kadden, 2001)

Theory

MET is an application of Motivational Interviewing and was developed to
enhance client motivation to change. It is based on the hypothesis that individu-
als will achieve greater change when motivation comes from within themselves
rather than when others attempt to impose it (Miller & Rollnick, 1991). MET
adapts Prochaska and DiClemente’s (1984) five stages of change model to help
assess and guide the client. These stages include precontemplation, contem-
plation, determination, action, and maintenance. The CBT component focuses
on helping adolescents develop the coping skills needed to recognize and man-
age common risk situations that typically lead to drug use. Within this model,
skill deficits are viewed as a primary cause of relapse. Therefore, group process
focuses on teaching and rehearsing these skills.

Goals and Treatment Mechanisms

Five core principles are hypothesized to enhance motivation (Miller & Rollnick,
1991). First, in contrast to a confrontational agenda, the therapists use empathy
and empathetic listening to make the adolescent feel understood and accepted.
Second, the therapist highlights discrepancies between the adolescent’s stated
life goals and the adolescent’s own concerns about problems related to mari-
juana (e.g., school failure, legal consequences, etc.). Third, the therapist avoids
arguments in order to avoid provoking resistance. Fourth, therapists “roll with
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resistance” by responding to resistant verbal statements with empathy rather
than confrontation. Fifth, the therapist bolsters the adolescent’s self-efficacy (i.e.,
confidence in his/her ability to stop using marijuana) by identifying past suc-
cesses with reducing drug use or mastering other life problems, and by praising
current progress toward change.

The CBT component provides alternative skills for coping with situations
that might otherwise lead to marijuana use (Monti et al., 1989). The group CBT
format provides a context for behavioral modeling, rehearsal, and feedback, as
well as habituation to social anxiety. Group discussions provide opportunities
for therapists to normalize individual members’ struggles with avoiding use
and/or relapse and for participants to practice new social behaviors. Ideally,
group members become part of a recovery network for each other.

Treatment Structure and Content

Treatment begins with two individual MET sessions. The first session focuses on
building rapport, explaining treatment expectations, assessing and building moti-
vation, and reviewing the adolescent’s Personalized Feedback Report (PFR). The
PFR presents information from the intake assessment that outlines the adoles-
cent’s substance use, related problems, and reasons for quitting. Therapists use
this information to develop the adolescent’s motivation for change. The adoles-
cent’s frequency of use is compared to national norms in order to provide a new
perspective on his or her level of use. During the second session, the adolescent
completes a personal goal worksheet related to quitting marijuana. Therapists
conduct a functional analysis of marijuana to help the adolescent identify trig-
gers, thoughts, and feelings, behaviors, and consequences from use. Finally, the
therapist prepares the adolescent for the group CBT sessions that will follow.

In sessions three through five, CBT skills training is provided to groups of
five to six adolescents. To teach these skills, therapists use brief didactic pre-
sentations, modeling, role-playing, and homework exercises. The first CBT
session (treatment session 3) focuses on developing skills for refusing offers to
buy or use marijuana. During a discussion of social pressure, participants learn
how to say “no” quickly and convincingly, suggest an appropriate alternative
activity, and avoid using excuses. Role-plays are used to demonstrate passive,
aggressive, passive–aggressive, and assertive ways of responding. The fourth
session focuses on enhancing the participant’s positive social support network
and reducing associations with substance-using peers. Participants identify the
kinds of support needed to live a drug-free lifestyle, and specific people who could
assist in this challenge. Methods for increasing social supports and pro-social
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activities are reviewed. The last meeting (session 5) concentrates on planning
for unanticipated high-risk situations and coping with relapse. Participants
identify events that could precipitate marijuana use and learn coping strategies
to avoid or manage these high-risk situations.

MET/CBT12 (Webb et al., 2002b)

The background, underlying theory, and hypothesized treatment mechanisms
are the same as MET/CBT5. However, MET/CBT12 provides additional
relapse coping skills training by adding seven more CBT sessions.

Treatment Structure and Content

The sixth session (after MET/CBT5) focuses on effective problem-solving
skills that serve as the basis for the remainder of the program. A five stage
problem-solving model is presented consisting of:

(a) general orientation,
(b) problem identification,
(c) generating alternatives,
(d) decision-making,
(e) verification.

The seventh and eighth sessions focus on anger management. Initially, the group
focuses on anger awareness skills, highlighting both internal and external cues,
and triggers. The focus then shifts to techniques for managing anger. The group
leader teaches different strategies including the use of calm-down phrases and
anger reducing thoughts. The ninth session concentrates on communication
skills. Participants learn techniques for active listening, assertiveness and posi-
tive ways of responding to criticism. The tenth session offers a menu of coping
options for cravings and urges for marijuana. Participants are encouraged to
keep a daily log of the intensity, length, and source of urges, and alternative
ways to resist them. The eleventh session focuses on managing depressed feel-
ings. Participants learn about the impact of negative emotions and the role of
negative automatic thoughts. Techniques for substituting positive for negative
thoughts are then reviewed and rehearsed. The last session (treatment session 12)
returns to the primary focus of managing thoughts about marijuana. In this ses-
sion, the group leader reviews the 12 most common excuses for relapse and
discusses termination.
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FSN plus MET/CBT12 (Hamilton et al., 2001)

Background and Rationale

FSN was designed as an adjunct to the 12-week MET/CBT12. FSN is based on
the belief that a single treatment modality, possibly regardless of duration, is nei-
ther intensive nor comprehensive enough to reduce a persistent and multifaceted
problem such as adolescent substance use disorders. Instead, a multi-component
treatment package is needed for maximum treatment effectiveness (CSAT,
1993). Earlier randomized clinical trials have demonstrated that family involve-
ment could enhance patient retention and outcomes (Henggeler et al., 1991;
Liddle et al., 2001). In addition, case management has been strongly recom-
mended for adult substance abusers (McLellan et al., 1999; Siegal & Rapp,
1996) and a model has been proposed for adolescent substance abusers (Godley
et al., 1994). These recommendations were incorporated by adding a family-
based component (parent psychoeducation and family therapy) as well as case
management for the parents while the adolescent participates in MET/CBT12.
The rationale for including these components is twofold: (1) ideally, parental
involvement will help promote the adolescents’ engagement and retention in
treatment; and (2) case managers can facilitate family engagement in the treat-
ment process by reducing barriers to treatment participation (e.g., transportation,
childcare, etc.).

Treatment Goals and Mechanisms

The treatment goals and mechanisms of MET/CBT12 remain the same as
described above. There are four general goals related to the family components.
Therapists seek to:

(a) include family members in the recovery process,
(b) enhance family communication and general relationship quality,
(c) improve parents’ behavioral management skills,
(d) increase adolescents’ and parents’ commitment to the recovery process.

The parent education sessions are intended to build a support system for par-
ents and educate them about adolescent development, adolescent drug use pat-
terns, and family management. Home visits are intended to enhance commitment
to treatment and help adolescents and their families individualize skills learned
in the parent education, and MET/CBT12 sessions to their specific needs and
family dynamics.
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Treatment Structure and Content

Each of the parent education sessions are didactic, highly structured, and focus
on specific topics. During the first session, the therapist presents information
about normal and deviant adolescent development and how parents might influ-
ence this trajectory. For example, parents learn the importance of balancing
their adolescent’s need for autonomy and their connection to the family. During
session two, the therapist defines adolescent substance abuse and dependency
and discusses how family and peer pressures can contribute to these problems.
Parents are encouraged to stay involved in the treatment process and provide
support for recovery. Session three focuses on relapse signs and recovery,
emphasizing the role that parents can play in detecting and preventing relapse.
Session four focuses on family functioning and the importance of parents’ rules
and expectations. Session five addresses family communication and conflict
resolution. Group leaders review techniques for active listening, reducing criti-
cism, and remaining focused on one problem at a time. The final parent group
provides information about family systems principles (e.g., how rigid family
roles may contribute to family conflict).

On the first home visit, therapists assess the family environment and encour-
age parental participation in the family education classes and home visit com-
ponents. During the second visit, therapists lead a discussion about family
rules, roles, and routines. The third and fourth visits are less structured and are
used to assess and reinforce treatment progress and commitment. Every ses-
sion focuses on strengthening the alliance between the family members and the
FSN treatment providers/program.

Case managers focus on maintaining treatment participation using activities
such as weekly phone calls to discuss attendance or helping with transportation
and childcare. Families with multiple or complex needs are provided more
intensive case management for 2 months that includes connecting the adoles-
cent or caregivers to other support services in the community (e.g., housing,
school, work programs, etc.). After 2 months of intensive case management,
families are stepped down to regular case management focused on support and
barrier reduction.

ACRA (Godley et al., 2001a)

Treatment Rationale

ACRA is a behavioral therapy that focuses on rearranging environmental con-
tingencies such that non-using (substance) behavior is more rewarding than
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using behavior. ACRA is an adaptation of the Community Reinforcement
Approach that was initially developed for the treatment of adult alcoholics
(Meyers et al., 1999; Meyers & Smith, 1995). In a number of studies by Azrin
and colleagues, CRA and its various components were found to be superior to
standard inpatient and outpatient approaches for adults (e.g., Azrin, 1976), and
one study was promising for adolescents (Azrin et al., 1994).

Theory

ACRA integrates an operant conditioning model with skills training and a social
systems approach to increase the adolescent’s likelihood of engaging in alterna-
tive, positive behaviors as a replacement for behaviors that increase the likelihood
of marijuana use. ACRA therapists help adolescents recognize that their drug use
is incompatible with other short- or long-term reinforcers (e.g., parental approval,
staying out of the criminal justice system, having a girl/boy friend). Therapists
also work to increase alternative positive, non-drug-related social/recreational
activities, while teaching social skills (e.g., problem-solving, drug refusal, etc.)
that will increase the likelihood of success in these endeavors.

Goals and Treatment Mechanisms

In individual sessions with the adolescent, the therapist has several objectives.
Therapists promote abstinence from marijuana and other drugs, participation in
pro-social activities, and positive relationships with friends and caregivers. The
Functional Analysis of Substance Use helps isolate internal and external trig-
gers that lead to substance abuse, and identify consequences of these behaviors,
while the Functional Analysis of Pro-social Behavior helps identify current or
desired pro-social activities. This information is combined with other proce-
dures to motivate increased participation in pro-social behaviors. Skills training
in relapse prevention, communication, and problem-solving offers additional
techniques that can be used to address the treatment goals.

One of the adaptations of the model for adolescents has been the addition of
parent/caregiver involvement in four treatment sessions. These sessions focus on
motivating caregiver participation in the treatment and promoting parenting
practices that can help reduce adolescent risk of relapse. For example, caregivers
are educated about the impact of their own substance use on the adolescent’s
recovery process, and the value of parental monitoring, positive communication,
and encouragement of pro-social activities. Parents are also taught communica-
tion and problem-solving strategies, and are encouraged to practice these skills
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with their adolescents. In addition to individual and family goals, therapists focus
on improving adolescents’ circumstances in the larger social system. Essentially,
therapists serve as advocates in resolving problems and increasing resources in
the community (e.g., school, mental health, probation, employment, etc.).

Treatment Structure and Content

The treatment is composed of 10 sessions with the adolescent alone and four
sessions with caregivers. Two sessions are with the caregivers alone and two
include the adolescent and caregivers together. While the manual recommends
a sequencing of procedures, the order of delivery is flexible and based on indi-
vidual needs of the adolescents. Three procedures make up the unique core of
the model, each of which are revisited and updated frequently throughout the
treatment. Functional Analysis of Substance Use teaches adolescents to avert
relapse by controlling antecedent behaviors that have led to substance use
before. Similar attention is given to results of the Functional Analysis of Pro-
social Behavior. Second, adolescents regularly complete a Happiness Scale rat-
ing their degree of happiness with 14 different life domains (e.g., drug use,
school, peers, etc.). Therapists use this tool to guide conversations about the
adolescent’s satisfaction with life, and to monitor treatment progress. Third,
based on information from the Functional Analyzes and the Happiness Scale,
therapists and adolescents formulate the ACRA Treatment Plan. This tool
identifies specific treatment goals and concrete plans for achieving them. Due
to all 14 areas of the Happiness Scale are discussed, this process expands the
focus of treatment beyond the use of marijuana and other drugs.

Once these core procedures have been completed, sessions focus on assess-
ing progress and skill building. With the adolescent, skill-building focuses on
pro-social recreation, relapse prevention, communication, and problem-solving
skills. With the caregivers, skill-building focuses on rapport building, motivation,
communication, and problem-solving.

MDFT (Liddle, 2002)

Background and Rationale

MDFT is family-based, multi-systems, multi-component, developmentally and
ecologically oriented approach specifically designed for the treatment of ado-
lescents with substance abuse and related problems (Liddle & Hogue, 2000).
The approach has been tested in several randomized trials, is manualized, and
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has a published treatment adherence scale (Hogue et al., 1998; Liddle & Hogue,
2000; Liddle et al., 2001; Rowe et al., in press). Several studies of the thera-
peutic process have illuminated core aspects of MDFT including changes in
parenting practices (Schmidt et al., 1996), improving poor therapist–adolescent
alliance (Diamond et al., 2000), engaging African American males in therapy
(Jackson-Gilfort & Liddle, 1999), gender-based treatment issues (Dakof, 2000),
and parent–adolescent conflict resolution (Diamond & Liddle, 1996, 1999).

Theory

The theoretical bases of MDFT reside in several areas (Liddle, 1999). First ado-
lescent drug abuse is understood as a multidimensional phenomenon. Individual,
family, social, and environmental risk and protective factors are considered as
contributing to or buffering against substance use (Liddle & Hogue, 2000).
Second, developmental psychology and developmental psychopathology pro-
vide important conceptual and practical foci for assessment and intervention
(Liddle et al., 2000). Third, structural and strategic family therapy provides some
of the clinical strategies for this modality (Minuchin, 1974; Stanton & Todd,
1982). In general, treatment focuses on four areas:

1. individual characteristics of the adolescent (e.g., perceptions about drugs,
drug taking behaviors, and emotion regulation processes);

2. the parent(s) (e.g., parenting practices and personal problems not related to
parenting);

3. family interaction patterns;
4. extra-familial sources of influence (e.g., school, juvenile justice, medical,

and legal systems).

Goals and Treatment Mechanisms

The overarching goal of treatment is to re-establish normative developmental
processes and challenges in an adolescent’s life. Goals and focal areas with the
adolescents include building competency, reducing involvement with a deviant
peer network, increasing participation in pro-social activities, and developing
better coping skills regarding affective regulation and problem-solving. For the
parent(s), goals include reducing psychiatric distress, drug use, and economic
stress, and improving social support and parenting practices. At the family level,
treatment focuses on rekindling developmentally appropriate parental connec-
tion and commitment to the adolescent, and increasing family organization,
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warmth and emotional investment. These goals should lead to the re-establish-
ment of the family as a developmentally facilitative context.

Treatment Structure and Content

The first phase of treatment emphasizes three areas. First, the therapist works to
establish therapeutic alliances with all relevant participants in the system: the
adolescent, parent(s), other family members, and other providers (e.g., teachers,
probation officers, etc.). This is essential to creating conditions conducive to
change. Second, using the broadly informed MDFT framework and information
shared by participants, therapists make a comprehensive, multi-systemic assess-
ment of each area of the adolescent’s life. Direct observation of interactions
between adolescents, parents, and other individuals generally provides the rich-
est source of information. Phase one should conclude with a strong therapist-
system alliance, clear and mutually acceptable treatment goals, and a commitment
to repairing the parent–adolescent connection.

The mid-phase of treatment builds upon the clinical themes identified in phase
one. Sessions with the adolescent alone identify and attack barriers to participa-
tion in normative developmental activities. These sessions focus on imparting
new motivation, ideas, and problem-solving skills that will facilitate a decrease
in drug using and antisocial activities and an increase of pro-social behaviors at
home and socially. Discussions can focus on drug use history, motivation, pat-
terns, urges, circumstances, and perceived benefits and disadvantages of drug
use. Therapists also teach communication, problem-solving, and relationship
skills, support job or vocational training, or facilitate the pursuit of a General
Educational Development (GED). In addition, therapists help adolescents
address the conflictual issues that stand between them and their parents. These
may include conflicts over autonomy, long standing family disagreements, or
crises (Diamond & Liddle, 1999). Sessions alone with the parents focus on the
self-of-the-parent, apart from their parental role, including motivations, social
supports, and psychiatric distress. These sessions must also examine parenting
philosophy and styles (Schmidt et al., 1996). Parents learn to distinguish influ-
ence from control, and to develop realistic expectations about change. During
this second phase, the therapist becomes more action-oriented than reflective,
seeking to prompt new transactional alternatives (e.g., enactments) between
the adolescent and his/her family, and social world. The final phase of 
treatment focuses on generalization and maintenance of change with a special
focus on establishing specific and overt new ways of thinking, responding, and
interacting.
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Table 11.1 provides a summary of the intended treatment duration and com-
ponent parts. Although many of the theories and interventions strategies
described above are quite distinct in terms of treatment modality (individual,
group, family, parent, case management), many treatments share common ele-
ments. Moreover, every intervention used at least two modalities, indicative of
the need to target a range of domains when treating this complex patient popu-
lation. This multi-component, multi-targeted structure of all the treatments
may contribute to the treatment effectiveness described below, and may help
explain the lack of differential outcomes between the treatments.

Overview of CYT Study

Study Design

The five treatment models were evaluated in two research arms (see Table
11.1). Each arm was replicated in two sites: a community-based program and
an academic medical center. The first study arm evaluated the hypothesis that
there would be an “incremental” or dose-response effect of providing increas-
ingly more and varied treatment. Conducted at Operation PAR in St. Petersburg,
Fl and the University of Connecticut Health Center (UCHC), the “incremental
arm” compared MET/CBT5, MET/CBT12, and the multiple component FSN
intervention. This comparison included differences in planned number of sessions
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Table 11.1. Comparison of intended treatment modality and dosage 
by condition

Treatment condition

Study arm Both arms Arm 1 Arm 1 Arm 2 Arm 2
Type of service MET/CBT5 MET/CBT12 FSN ACRA MDFT

Individual adolescent sessions 2 2 2 10 6
CBT group sessions 3 10 10
Individual parent sessions 2 3
Family sessions/home visits 4 2 6
Parent education sessions 6
Total formal sessions 5 12 22 14 15
Case management/other As As As 
contacts needed needed needed

Total expected contacts 5 12 22� 14� 15�



(5 versus 12 versus 20) and weeks of treatment (6 versus 12) and the addition
of family and case management services in the FSN intervention. Conducted at
Chestnut Health Systems (CHS) in Madison County, Illinois and Children’s
Hospital of Philadelphia (CHOP), the “alternative arm” compared MET/CBT5,
ACRA, and MDFT. This study arm evaluated the relative impact of three dis-
tinct intervention strategies based on different theoretical approaches and var-
ied percentages of group, individual, and family therapy sessions. Replication
of the MET/CBT5 intervention across all four sites made it possible to study
site differences and conduct quasi-experimental comparisons of the interven-
tions across study arms.

Within each site, eligible adolescents were randomly assigned to one of the
three local interventions. Intake and 3-, 6-, 9-, and 12-month follow-up inter-
views were conducted by independent research staff who were trained and cer-
tified by the coordinating center. Data were collected from several sources
including participant interviews, collateral interviews, urine tests, services logs,
and other process measures. The primary assessment tool was the Global
Appraisal of Individual Needs (GAIN) (Dennis, 1999). This comprehensive,
structured interview has eight main sections: background; substance use; phys-
ical health; risk behaviors; mental health; environment; legal; and vocational.
The primary dependent measures were changes in the days of cannabis use and
the number of substance-related problems reported in the previous month. The
GAIN’s Substance Problem Index (SPI) is composed of 16 recency items (e.g.,
“When was the last time you … ?”) based on the seven DSM-IV criteria for
dependence, four assessing abuse criteria, two for substance-induced health
and psychological problems, and three on lower severity symptoms of use
(hiding use, people complaining about use, weekly use). Items were summed
to create a total score ranging from 0–16. Secondary dependent measures
include days of behavioral problems, family problems, anger/violence, illegal
activity, and school and work attendance.

Analytic Procedure

All analyzes were conducted with an “intent-to-treat” approach. The baseline
clinical measures (days of abstinence or percent in recovery) were included as
covariates to allow for individual differences. Within each trial, site differences
were modeled with a dummy variable. Reflecting the randomized block design,
conditions were modeled as nested within site, which produces a statistic for the
significance of site effects, conditions across site effects, and conditions within
site effects. Logistic regression was used to analyze differences for the percent
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in recovery at 12 months, as this is a dichotomous outcome. Where there were
significant differences by condition, Tukey multiple range tests were conducted
to verify which condition or conditions were different in pair-wise comparisons.
Statements about the size of an effect or trends are based on Cohen’s (1988)
effect size f (for multiple groups), with 0.10 being considered small, 0.20 mod-
erate, and 0.40, or more large.

Participants

Participants were eligible for CYT if they were between the ages of 12–18,
reported one or more DSM-IV criteria for cannabis abuse or dependence, used
cannabis in the past 90 days (or 90 days prior to being in a controlled environ-
ment), and were appropriate for outpatient or intensive outpatient treatment
(American Society of Addiction Medicine, 1996). Participants were not eligi-
ble if they:

(a) reported use of alcohol 45 or more of the 90 days prior to intake;
(b) reported use of other drugs 13 or more of the 90 days prior to intake;
(c) reported an acute medical or psychological problem that was likely to pro-

hibit full participation in treatment;
(d) had insufficient mental capacity to understand the consent procedure or

participate in treatment;
(e) lived outside of the program’s catchment area; or
(f) had a history of repeated, violent behavior, or severe conduct disorder that

might put other participants at risk.

Characteristics of Adolescents Presenting for Outpatient 
Cannabis Treatment

Consistent with the prior evaluations of outpatient treatment outlined above and
the profile of adolescents presenting for treatment in the nation, the majority of the
600 participating adolescents were male (83%), in school (87%), started using
under the age of 15 (85%), were currently over the age of 15 (85%), white (61%),
had a history of victimization (57%), and/or from single parent families (50%).
Approximately 62% were involved in the criminal justice system at the time of
intake, including 42% who were on probation, 21% awaiting a trial, 17% assigned
to Treatment Assessment screening (TASC) or other diversion program, and 7%
awaiting sentencing. Many were also employed (47%), coming from a controlled
environment (25%), or had recently been homeless/a runaway (7%). Most faced
one or more potential negative environmental influences on recovery, including
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regular peer use of drugs (89%) or alcohol (64%), weekly use in the home of alco-
hol (23%) or drugs (11%). In addition, 72% were sexually active in the past 90
days including 39% with multiple sexual partners, and 23% without any kind
of protection. Relative to patients in publicly funded outpatient treatment pro-
grams, the adolescents seen in CYT were much more likely to be going to treat-
ment for the first time (74% versus 50%). Seventy-one percent of the sample
reported weekly marijuana, 17% reported weekly alcohol consumption (17%),
only 1% reported weekly use of other drugs. Lifetime injection drug use was less
than 1%. Though only 20% saw their marijuana use as a problem, 96% self
reported sufficient symptoms to meet criteria for abuse (50%) and/or dependence
(48%). Most of those meeting criteria for dependence reported the physiological
symptom of tolerance (i.e., needing more to get the same high). Though there are
a few minor differences within arm, they are less than would be expected by
chance. The most notable of which is that the adolescents in the alternative arm,
and particularly in Philadelphia, were more likely to be African American,
female, and to be sexually active, as well as less likely to be employed.

Co-morbidity

Along with their substance use, most adolescents also had one or more 
co-occurring problems. Overall, the most common co-occurring past year prob-
lems were related to conduct disorder (53%), attention deficit/hyperactivity
disorder (38%), acute emotional (27%) or memory distress (27%), acute health
problems (26%), and/or pregnancy (11% of females). The rate of these problems
is higher among those with past year dependence (48%). These co-occurring
problems, including violence and illegal activity, come together to form a com-
mon dimension of global individual severity that we expected to interact with
treatment effectiveness. Both substance use and global severity were also gen-
erally higher for females and those under 15 who we believe have to reach a
higher problem threshold in order for their families, schools, or the courts to
refer them to treatment. There were no differences between intervention
groups within arms on any of these variables.

Comparison with Family or other Collateral Reports

During the past 90 days, adolescents were more likely than family members or
other collaterals to report days of any substance use (39 versus 31 days, r � 0.46,
p � 0.0001) and marijuana use (37 versus 30, r � 0.46, p � 0.0001). They
reported about the same number of days of alcohol use (7 versus 8, r � 0.24,
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p � 0.0001), and symptoms of substance abuse/dependence during the past
month (2.4 versus 2.6 of 11 symptoms, r � 0.27, p � 0.0001), past year (4.6
versus 4.6 symptoms, r � 0.21, p � 0.0001), and their lifetime (5.1 versus 5.2
symptoms, r � 0.27, p � 0.0001). Though these overall rates are very similar,
the correlations show that family members and other collaterals are often report-
ing different information for a given individual. While over 70% of the family
members or other collaterals were unable to report on all of the GAIN’s 16 past-
month substance problems, on average they reported more total problems of
abuse or dependence than the adolescent (8 versus 7). In particular, they were
more likely to report role failure, tolerance, and substance induced psychologi-
cal problems. Using the combined adolescent–family/collateral information
raised the average number of past month problems from 7 to 11. This suggests
the importance of assessing both adolescents and their collaterals and the need
to look at their combined reports.

Clinical Procedures

Therapist Selections

Therapists were hired at each site by the site principal investigator and the
treatment model developer. MDFT and FSN family therapy providers were
required to have at least a master’s degree while MET/CBT, and ACRA thera-
pists were required to have at least a bachelor’s degree. Preference was given
to therapists who had experience working with adolescents with drug and alco-
hol problems and therapists who agreed to use a manual-guided intervention
(Godley et al., 2001b).

Therapist Training and Supervision

Each treatment site had a local therapist coordinator to monitor therapist activ-
ities, caseloads, and record keeping in addition to providing onsite support and
management of cases. Each treatment also had a cross-site clinical supervisor
with expertise in their respective models. Clinical supervisors oversaw the
therapist certification process, provided weekly supervision, and conducted
regular adherence monitoring. After attending a 2-day training session in their
respective model, each therapist began treating cases with every session being
reviewed either through live observation or via video/audio tape. Therapists were
certified after the clinical supervisor judged their work to be sufficiently faithful
to the model. To maintain treatment fidelity, therapists received at least 2 h a

262 Guy Diamond et al.



week of supervision (for caseloads of 8–12 cases), and supervisors rated two ses-
sions for each therapist per month on intervention specific adherence measures.

Results

Retention

Of the 600 adolescents randomized, 98% completed follow-up interviews at 
3 months, with similar rates at 6 and 12 months. On average, adolescents com-
pleted 71% of their prescribed sessions, 22% received partial dosages, and 5%
were randomized but never received treatment. Of the adolescents assigned to
one of the 12-week treatments, 81% completed 2 or more months of treatment
with a mean of 80 days from intake to last formal session. The comparable
number of days was 43 for the adolescents assigned to the 5-week treatments.

Overall outcomes

The days of abstinence increased from 52 (of 90) in the 90 days before intake
to an average of 65 days across the four follow-up periods. The overall change
occurred during active treatment (from intake to month 3) and was stable
across follow-up, though individuals did vary (intraclass correlation coefficient
(ICC) � 0.47). The percent of adolescents in recovery at each interview
increased from 3% at intake to an average of 24% across the four follow-up
periods. Again, across conditions and sites, change occurred during active
treatment, was stable across follow-up waves, and individual adolescents con-
tinued to move in and out of recovery (ICC � 0.33). Abstinence is summed
across the four follow-up waves and the percent in recovery at the end of the
study in month 12.

In Trial 1, the total days of abstinence (summed across the four follow-up
waves) was not significantly different by site or condition (within or across
sites). The percent in recovery at the end of the study was significantly different
by condition overall (Cohen’s f � 0.12, p � .05) with MET/CBT5 (27%) hav-
ing the highest percent in recovery, followed by FSN (22%) and MET/CBT12
(17%). However, the pair-wise differences were not large enough to reach sig-
nificance using a Tukey multiple range test. These findings held both across and
within sites.

In Trial 2, the total days of abstinence were not significantly different by site
or condition (within or across sites). The percent in recovery was not signifi-
cantly different by condition across sites, though there was a small trend
(Cohen’s f � 0.16) for ACRA (34%) to have a slightly higher percent of 
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participants in recovery than MET/CBT5 (23%) and MDFT (19%). This find-
ing was driven by Site 3 (CHS), where within site there was a moderate-sized
significant difference by condition (Cohen’s f � 0.20, p � 0.05) with ACRA
(40%) having a higher percent in recovery than MDFT (22%) and MET/CBT5
(18%). However, the pair-wise differences were not large enough to reach 
significance using a Tukey multiple range test.

Subsequent Treatment

While the 6–12 week CYT treatments appear to be effective on average, there
is a very important qualification to make. Approximately 21% of the adoles-
cents went on to get additional treatment in the 3 months “after” CYT. On aver-
age this subset of adolescents got another 22 days of treatment (more than the
initial dosage). This suggests that while effective, the kind of short-term (6–12
week) approaches used here are not sufficient for all adolescents. While subse-
quent treatment was not correlated with CYT treatment assignment, it presum-
ably helps to explain at least some part of the additional gains across treatments
at the 6-month follow-up.

Who Will Benefit from Treatment?

Given the relative efficacy of each treatment, we became interested in exploring
more generally, what patient characteristics might predict who benefits from
treatment. Babor et al. (2002AQ3) looked at whether six key patient characteris-
tics had any association with patient dysfunction and whether these characteris-
tics predicted outcome. These characteristics included gender, temperament, age
of onset, externalizing distress, internalizing distress, and family history of drug
or alcohol dependence. Results indicated that all these patient characteristics, or
subtypes, were associated with more dysfunction in a number of domains even
when controlling for demographic factors (age and ethnicity). When examining
all these characteristics simultaneously (as covariates), externalizing disorder,
age of onset, temperament and internalizing disorders continued to add unique
variance to discriminating patients with more severe problems. Of all the patient
characteristics, only severe externalizing and internalizing distress was associ-
ated with poorer outcomes, but only on one of the two dependent measures.
Webb et al. (2002a) found that involvement in the juvenile justice systems was
also associated with more severe drug use and associated problems, but did not
mitigate against treatment benefits. Among other things, these findings suggest
that greater attention to assessing and treating co-occurring psychiatric distress
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may potentate treatment and certainly would help with the most severe cases.
More importantly, brief outpatient treatment can be effective for substance abus-
ing delinquent teens and should be made more available to this population.

Treatment Costs

Since this was an effectiveness study designed to provide clinically relevant
knowledge, we also evaluated the “economic” cost of each intervention
episode (French et al., 2002). In the incremental arm the average cost per
episode was $1089 for MET/CBT5, $1256 for MET/CBT12, and $3920 for
FSN. In the alternative arm the average cost per episode was $1445 for
MET/CBT5, $1459 for ACRA, and $2105 for MDFT. (The time needed to
coordinate the groups (MET/CBT5) with low income patients at CHOP
increased the over all cost of this condition in this arm.) This gradual increase
in cost reflects the gradual increase in patient contact hours and actual staff
time. Most importantly, the weekly cost of all five interventions was below the
average weekly cost ($267 adjusted to 1999 dollars) reported by directors of
outpatient programs in a national survey (Gerstein & Johnson, 1999). It is,
therefore, likely that these interventions are economically feasible for behav-
ioral health and substance abuse treatment providers to implement. The cost
comparisons are confounded with the unique characteristics of each provider’s
site (e.g., cost of living, salary, institutional overhead). (See French et al., 2002
for a full description of these issues.)

Cost-Effectiveness Analysis

Given the differences by condition in cost and the similarity of clinical out-
comes, we also considered the economic efficiency with which the conditions
achieve their clinical outcomes. Across trials and conditions, the average cost
of CYT interventions per day of abstinence achieved over the next 12 months
was $8.72 per day and the average cost per person in recovery at the end of the
study was $8231.

In Trial 1, the average cost per day of abstinence over the 12 months post
intake was $8.79 and varied significantly by condition (Cohen’s f � 0.48,
p � 0.05). Based on Tukey range tests, the primary difference was that
MET/CBT5 ($4.91) and MET/CBT12 ($6.15) had significantly lower cost per
day of abstinence than FSN ($15.13). The average cost per person in recovery
at the end of the study was $8846 and varied significantly by condition
(Cohen’s f � 0.72, p � 0.05), with MET/CBT5 ($3958) costing significantly
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less per person in recovery than MET/CBT12 ($7377) and both of the
MET/CBT models costing significantly less per person in recovery than FSN
($15,116). In short, MET/CBT5 proved to be more cost effective.

In Trial 2, the average cost per day of abstinence was $8.65 and varied signif-
icantly by condition overall (Cohen’s f � 0.22, p � 0.05); while there was a trend
for ACRA ($6.62) to have a lower cost per day of abstinence than MET/CBT5
($9.00) or MDFT ($10.38), the pair-wise comparisons were not significant.
When controlling for site differences, MET/CBT5 was actually less cost-effective
(i.e., [condition cost � average cost]/[condition effect � average effect]) than
ACRA ($26.34 versus $4.10 per additional day of abstinence over average). The
average cost per person in recovery at the end of the study was $7615 and varied
significantly by condition (Cohen’s f � 0.78, p � 0.06), with ACRA ($4460)
being lower than MET/CBT5 ($6611) and both being lower than MDFT
($11,775) in Tukey range tests. While there were still major site differences in
magnitude, the above order and significance findings were replicated at Site 3
($3123 versus $4673 versus $6490; f � 0.61) and Site 4 ($6029 versus $8016
versus $17,979; f � 0.83, p � 0.05). Both across and within sites, ACRA was
more cost effective than MET/CBT5 and MDFT and MET/CBT5 was more cost
effective than MDFT.

Therapist’s Response to Manualized Treatment

Given the controversy about the applicability of treatment manuals in real world
clinical settings, we were interested in exploring therapists’ reactions to using
treatment manuals. Many have questioned whether manuals can address individ-
ual needs of patients, can be applied to patients with complex co-morbidities,
and whether manuals will restrict therapists’ necessary creative application of
psychotherapy (Addis, 1997; Silverman, 1996). To explore these issues from
the therapist perspective, we interviewed the 25 CYT providers at the end of the
project (Godley et al., 2001b). The manuals varied from highly structured psy-
choeducational programs (CBT group, FSN parent education) to principle driven
individualized treatment (ACRA, MDFT), and so responses varied according
to the different manuals.

A major concern by therapists was whether manually guided treatment
could address patients’ individual needs. By the end of the study, 75% of the
therapists felt able to modify the treatment to meet the specific needs of individ-
ual patients. These modifications (e.g., using participants’ stories as examples)
were not viewed as deviations from the manual but rather as appropriate appli-
cations of the treatment approach. The CBT and psycho-education therapists
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felt the most restricted by the manuals, but many providers reported feeling
able to easily adapt even this more structured material. Another concern was
whether therapists would feel that the manuals restricted their creativity. Few
therapists, however, reported feeling confined by the manuals. In fact, most staff
welcomed the structure and organization and felt that the manuals provided guid-
ance and focus. In the more structured manuals (CBT group, FSN parent educa-
tion), therapists accepted the restrictions because they believed the information
they were teaching was valuable. Another common misconception is that manu-
alized treatment cannot target complex co-morbid cases. The outcome data,
however, suggest that the most complex and severe cases showed similar reten-
tion rates and magnitudes of change on key outcome variables to the less com-
plex cases (although they were often still worse off post treatment). Over all, this
study suggested that the 25 therapists predominately had positive experiences
with the manuals. Interestingly many of the therapists pointed to the intensive
supervision that accompanied the manuals as the greatest benefit, suggesting that
manuals by themselves may not have as much impact on the practice community
if not accompanied by training and supervision.

Conclusions and Recommendations

The main finding from this study, and the most important message for the field,
is that brief, outpatient psychotherapy can be helpful for many adolescents
with marijuana abuse or dependence. Not only did treatment work, but it had
good retention rates and costs were comparable to–or lower than–estimation of
current services (French et al., 2002). There is also evidence to suggest that
some treatments are more cost effective than other, although these findings are
confounded by the location of this project and the unique context of a research
study (rather than a typical clinical setting). However, the costs of these treat-
ments differ in predictable ways associated with their intensity, but all are
roughly within the bounds now commonly spent on adolescent outpatient treat-
ment services.

Overall, these findings challenge the unfortunate fiction that treatment for
this population is ineffective and undeliverable. The other good news is that
these treatments are now manualized and accompanied by training and moni-
toring guidelines. These manuals can be downloaded for free from the CSAT
web site site at http://www.samhsa.gov.csat.csat.htm. These well-designed and
structured manuals should facilitate dissemination and training in these treat-
ment approaches. Ideally, however, more efficacy studies will be conducted to
garner enough support to consider these treatments empirically supported
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(Chambless & Hollon, 1998) which would better position them for future
effectiveness and dissemination research.

One might have expected different treatments, or at least those with higher
dosage, to be associated with better outcomes. This was neither the case in CYT,
nor in many other clinical trials (Luborsky et al., 1975; Project MATCH
Research Group, 1997). Several reasons may account for this finding. First,
each treatment represents some of the best clinical thinking and modeling avail-
able in the field today. Each treatment was founded on strong clinical, if not
developmental theory, had well-articulated intervention strategies, and strong
empirical support. It is possible that any treatment with this kind of foundation
that is brief, intensive, well structured, focused, and programmatic may produce
promising results (Koss et al., 1986). Second, although treatments were distinct,
each had overlapping elements. In terms of modality, for instance, all three
treatments in the alternative arm had individual sessions with the adolescent,
and ACRA and MDFT both had meetings alone with the parents. At the level of
intervention strategy, both MET/CBT and ACRA used functional analysis, and
ACRA and MDFT targeted parenting practices and reducing the adolescent’s
involvement with deviant peers. In this regard, although these treatments are
clearly distinct, the commonalities may be contributing to similar outcomes.

Third, one might have expected that treatment dosage would have contributed
to differential treatment outcomes. After all, intended treatment dose ranged
from 5 to 22 sessions. However, in practice, other than FSN, adolescents
attended on average between four and nine sessions. Although this is long for
outpatient services, the difference seems inconsequential over the course of
6–12 months. In fact, data from the adult psychotherapy literature suggest that
50% of patients are measurably improved by the eighth session (Howard et al.,
1986). The CYT data, and other studies (Stephens et al., 2000) suggest that
“very” brief treatments might be as effective as brief treatments. However, this
controversial conclusion warrants more investigation. What does seem apparent
is that for adolescents who meet ASAM level I or II, a good assessment and a
low dose of treatment (four to eight sessions) can effectively help many adoles-
cents make important reductions in drug use and improvement in functional sta-
tus. Therefore, more research should focus on the systems of care that refer
these adolescent (e.g., improving case identification and referrals success) and
on early engagement strategies that can help retain adolescents in short-term
treatment.

The CYT team is currently carrying out a number of analyzes to help tease
apart the conundrum of no differential treatment outcomes and to better under-
stand the active ingredients of these treatments more generally. Analysis of
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treatment moderators (substance use severity, delinquency, psychiatric distress,
history of trauma, treatment motivation) are being examined to see if different
patient characteristics interact with different treatment models. Several studies
are looking at mediational factors within and across treatment that may con-
tribute to outcomes (alliance, family functioning or participation, motivation,
peer involvement, etc.). Analyzes will also compare the dosage of common
treatment processes across approaches that may contribute to change. For
example, did the amount of parental involvement, case management services,
or an explicit focus on substance use contribute to better treatment outcome
regardless of the type of treatment? Finally, the CYT research group was funded
to conduct long-term follow-up evaluations (30 months) on all 600 patients.
This data will allow us to look at long-term treatment effects and examine the
developmental trajectory of these adolescents as they enter young adulthood.
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12

The Teen Cannabis Check-Up: Exploring
Strategies for Reaching Young Cannabis Users
JA M E S P. B E R G H U I S , W E N DY S W I F T, RO G E R A. RO F F M A N,
RO B E RT S. S T E P H E N S A N D JA N C O P E L A N D

This chapter describes a motivational enhancement therapy (MET) intervention
tailored to reach young people who use cannabis, motivate them to voluntarily
participate in a confidential assessment and evaluation of the impact of cannabis
on their lives, and offer support to those who wish to quit or reduce use. After a
review of the need for brief interventions and the rationale for using a MET
approach with adolescents, we provide an overview of the structure, compo-
nents, and delivery of the “check-up” approach. This chapter concludes with a
description of the application of this approach in two studies recently completed
in the USA and Australia.

Epidemiology of Adolescent Cannabis Use

Cannabis is so readily available and widely used that experimentation with the
drug could be regarded as a normative experience among many young people. A
general trend toward increased cannabis use for much of the 1990s was particularly
marked among teenagers, possibly due to its ready availability and declining per-
ceptions of risk (e.g., Johnston et al., 2003; Makkai & McAllister, 1997). Despite
an apparent slight decrease in use, it remains the most commonly used illicit drug
among young people in the USA (Substance Abuse and Mental Health Adminis-
tration, Office of Applied Studies (SAMHSA), 2003), Australia (Australian
Institute of Health and Welfare (AIHW), 2002), New Zealand (Wilkins et al.,
2002) and the European Union (European Monitoring Centre for Drugs and
Drug Addiction (EMCDDA), 2003; Ramsay & Partridge, 1999). In 2003, 8% of
US 8th graders (aged 13–14 years) had used cannabis in the past month
(Johnston et al., 2003). In 2001, recent cannabis use was as common as tobacco
use among 14–17-year-old Australians (approximately 20%) (AIHW, 2002).

While most cannabis use remains experimental and irregular, the incidence
and intensity of use typically increases over the mid-to-late teens (e.g., Coffey
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et al., 2000; Perkonnig et al., 1999; Poulton et al., 1997), before a decline in use
from the mid-20s (Bachman et al., 1997; Chen & Kandel, 1995). Nevertheless, 
a minority of young people report use patterns that increase the likelihood of long-
term use and dependence, regular use of other drugs, and exposure to cannabis-
related harms (e.g., AIHW, 2002; Golub & Johnson, 2001; Johnston et al., 2003;
Perkonnig et al., 1999; Poulton et al., 1997). Thus, 6% of US high school 12th
graders report daily cannabis use (Johnston et al., 2003), and 19.1% and 11.6%
of 14–19-year-old Australian cannabis users report at least weekly and daily
use, respectively (AIHW, 2002).

Numerous factors may modify the natural history of cannabis use (e.g., Hall 
et al., 1999). While young males typically report more frequent and heavier
use, gender differences may be decreasing (Perkonnig et al., 1999; Wilkins 
et al., 2002). For example, in Australia, between 1995 and 1998, the number of
14–19-year-old females who had ever used cannabis or used it in the last year
nearly doubled from 11.6% to 19.5% (Reid et al., 2000). Research also indi-
cates that an earlier age of initiation and frequent cannabis use predict the esca-
lation and persistence of use (e.g., Coffey et al., 2000; DeWit et al., 2000;
Perkonnig et al., 1999; Poulton et al., 1997). There is evidence that the age of
initiation of cannabis use is decreasing among more recent birth cohorts
(Degenhardt et al., 2000; Hall & Swift, 2000; SAMHSA, 2003).

Negative Consequences of Adolescent Cannabis Use

Although experimentation is a normal part of adolescent development, young
people who regularly use cannabis may risk negative effects at a time of rapid
development and transitions in life roles. This may interfere with their options
and choices in a range of areas in their lives, now and in the future.

In particular, earlier and/or greater involvement with cannabis is associated
with an increased risk of problems such as impaired mental health, delin-
quency, lower-educational achievement, problematic use of other substances,
risky sexual behavior and criminal offending (e.g., Arsenault et al., 2002; Brook
et al., 1999; Fergusson & Horwood, 1997, 2000b; D. Fergusson et al., 1994; 
D. M. Fergusson et al., 2002; Lynskey et al., 2003; McGee & Newcomb, 1992).
There is no simple cause and effect relationship between the extent of cannabis
use and other outcomes. Rather, these associations primarily arise because of
common or overlapping risk factors and life pathways among young people
who may be predisposed to cannabis use and those at increased risks of these
other outcomes (e.g., Hall et al., 1999; Lynskey & Hall, 2000).

276 James P. Berghuis et al.



Young people may be significantly more likely to develop cannabis depend-
ence for a given dose than adults (Kandel et al., 1997). The population preva-
lence of cannabis dependence and abuse increases throughout adolescence, up
to levels of 10% among young adults (e.g., Coffey et al., 2002; Fergusson &
Horwood, 2000a; Perkonnig et al., 1999; Poulton et al., 1997). As spontaneous
remission of cannabis use may be somewhat rare among adolescent regular
cannabis users (Perkonnig et al., 1999), there is a significant group who may
benefit from assistance in order to overcome cannabis-related problems includ-
ing abuse or dependence.

Intervention Research with Adolescents

Currently, few young people who might benefit from professional assistance
for their substance use choose to access relevant services. Fewer than 10% of
adolescents reporting substance use disorder symptoms in the past year have
ever received treatment (Titus & Godley, 1999) and self-referral is uncommon,
with most referred by family, or the educational or juvenile justice systems
(e.g., Brody & Waldron, 2000). Traditional intervention approaches for this
group include: (1) 12-step (abstinence-based disease model); (2) behavioral
(cognitive behavioral and other learning models); (3) family-based (therapy
models in which the family system is seen as critical in the development and
maintenance of substance abuse problems); and (4) therapeutic communities
(intensive residential treatment for severe substance abuse problems) (Titus &
Godley, 1999). Rigorous evaluations of the effectiveness of adolescent sub-
stance abuse treatments have recently been completed or are currently in
progress, with greatly increased attention having been devoted to this popula-
tion in recent years. Manualized therapies are now becoming available for 
dissemination to the field. Prior to the late 1990s, the conclusions of the 
few published studies had been limited by methodological problems (Deas &
Thomas, 2001).

Outpatient treatments for young people have had mixed success in reducing
cannabis use (see Center for Substance Abuse Research, 2000a, for review). The
Treatment Outcome Prospective Study (TOPS) of 87 adolescents, for example,
compared daily cannabis use in the year prior to, and the year following, treat-
ment. It found a reduction of 42% for those receiving less than 3 months of treat-
ment and an increase of 13% among those who received 3 or more months of
treatment (Hubbard et al., 1985, 1989). The Services Research Outcome Study
found that cannabis use increased 2–9% among 156 adolescents in the 5 years
after they received any kind of treatment (Office of Applied Studies, 1995).
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However, two recent studies, the National Treatment Improvement Evaluation
Study (n � 236) and the Drug Abuse Treatment Outcome Study – Adolescents
(n � 445), found reductions in cannabis use of 10–18% and 21–25%, respec-
tively, in the year following outpatient treatment (Center for Substance Abuse
Treatment, 2000b; Powers et al., 1999). The lack of untreated control groups in
these studies makes it difficult to evaluate the outcomes. Treatment may be help-
ful, but relapse rates are high (20–50%), retention in treatment is problematic,
and long-term outcomes are unknown (Titus & Godley, 1999).

Preliminary outcome data from the Cannabis Youth Treatment (CYT) project,
a rigorous, multi-site intervention study of 600 young cannabis users aged
between 12 and 18 years, compare favorably with previous studies (Center for
Substance Abuse Research, 2000a; Dennis et al., 1998). Participants were ran-
domized to one of five outpatient interventions of varying type and intensity. A
non-treatment control condition was not included in the design. Compared to
intake, at 6 months there was an increase in reported abstinence, and decreases in
symptoms of cannabis abuse or dependence and a range of other behavior prob-
lems (e.g., truancy, criminal justice involvement, school problems, family prob-
lems, and violence). There was some evidence for differential effectiveness of
the five treatments by problem severity, with the briefest treatment being more
effective among low-severity adolescents, and longer, more intensive interven-
tions most effective with high-severity adolescents. Otherwise, little difference
was found across the treatment conditions; 30- and 42-month follow-up assess-
ments are also underway. While the CYT offers a menu of effective treatments,
the results may apply primarily to treatment-seeking adolescents, many of whom
may have been coerced into treatment in various ways. Interventions tailored to
attract and enhance motivation in non-treatment-seeking adolescents have not
been developed or studied systematically.

Several recent studies have shown promise utilizing brief MET approaches
with adolescent substance users. MET refers to counseling that incorporates
motivational interviewing, defined as “a directive, client-centered counseling
style for eliciting behavior change by helping clients to explore and resolve
ambivalence” (Rollnick & Miller, 1995, p. 325). In a study using MET as an
adjunct to standard substance use treatment, treatment-seeking adolescents with
polysubstance use problems who received MET prior to treatment attended
more sessions, and had more days of abstinence and decreased drug use at 
follow-up than those who did not (Aubrey, 1997). Monti et al. (1999) used MET
with adolescent drinkers in an emergency room setting and demonstrated reduc-
tions in alcohol use, drinking and driving, traffic violations, and alcohol-related
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injuries and problems. Colby et al. (1998a) compared brief advice and brief
MET with adolescent tobacco smokers in an emergency room setting. While
both groups reduced their days of smoking and levels of nicotine dependence,
there were no significant differences between interventions. Promising results
have come from a British randomized-controlled trial, in which young college
students who received a single session of motivational interviewing showed
reductions in cannabis and other drug use compared to those receiving their nor-
mal college education but no intervention specifically targeting drug use
(McCambridge & Strang, 2004). More research is needed to examine whether
MET is more efficacious than standard brief interventions in reducing cannabis
and other substance use among adolescents.

Developmental Issues in Designing Interventions for Adolescents

Adolescence is a period of profound physical, cognitive, and social changes that
need to be considered when developing interventions. Developmental tasks of
adolescence include increasing psychological autonomy, expanding social roles,
development of the capacity for intimacy, and the formation of value systems and
life goals (Kimmel & Weiner, 1995). In addition, developmental variations occur
in younger versus older adolescents in peer influence, maturation, and cognitive,
affective, and social development. Peer influence, for example, tends to peak in
early adolescence (11–14) years and then declines, and the ability to think
abstractly and about future consequences begins to develop at age 12. Inter-
ventions directed toward adolescents need to address contextual factors that are
different from those of adults. These factors include the influence of perceived
peer group norms on behavior; shorter histories of cannabis use (with fewer neg-
ative health effects apparent); higher rates of binge and opportunistic use than is
the case with adults (Dennis, 2002); and developmentally different affective,
cognitive, decision-making, and planning processes (Irwin & Millstein, 1986).
Data from treated adolescent samples indicate that when compared to adults in
treatment, adolescents manifest higher rates of depression, anxiety, traumatic
distress, attention deficit disorder, hyperactivity, conduct disorders, and crime
and violence (Dennis, 2002). As with adults, stage of change must be considered
with adolescents because use of inappropriate intervention strategies is likely to
promote resistance (Werner, 1995). This may be especially important in working
with adolescents for whom motivation may be even more variable and fluid a
concept than with adults. Understanding these developmental and contextual fac-
tors will facilitate designing interventions that are flexible in their delivery and
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allow for variations in developmental stage and the salient issues influencing
cannabis use for different adolescents. Some adolescents are likely to benefit
most from an emphasis in the intervention on peer factors and concrete, short-
term consequences of cannabis use and its cessation. In contrast, adolescents
who can think more abstractly, and can hypothetically plan ahead and weigh
future consequences and options may benefit more from interventions that utilize
these abilities to explore ambivalence and to enhance motivation for change.
Interventions that take into account these individual differences and offer a
somewhat flexible approach are likely to effectively reach and motivate change
in a diverse range of adolescents. The check-up approach, described in the fol-
lowing section, is designed to meet these criteria.

The Check-up: Tailoring an Intervention for Adolescent Cannabis Users

The Teen Cannabis Check-Up, modeled after the Drinkers’ Check-Up for
problem drinkers (Miller & Sovereign, 1989), is a two-session assessment and
feedback intervention developed to reach cannabis users who are neither self-
initiating change nor seeking treatment. In the initial session, assessment data
are collected concerning the participant’s cannabis, alcohol, and other drug use
in the past 90 days; recent treatment; positive and negative consequences of
cannabis use; the individual’s life goals; readiness for change; and other attitu-
dinal measures of interest. This information is used to prepare a Personalized
Feedback Report (PFR) that is reviewed with the participant in the feedback
session conducted approximately 1 week later.

While reviewing the PFR with the participant during the feedback session,
the counselor uses motivational interviewing strategies (e.g., open-ended ques-
tions, reflections, reframing, and avoidance of argumentation) to elicit the par-
ticipant’s active and candid involvement in the session (Lawendowski, 1998;
Miller & Rollnick, 1991). The general focus is on encouraging the teen to
explore the personal meaning and implications of the information in an open
and balanced fashion. Expressions of motivation for change are reinforced and
resistance is avoided by giving attention to motivation both favoring and oppos-
ing change. If participants clearly express a desire to change their cannabis use,
the counselor supports their efficacy by discussing various change options,
including self-managed change or referrals to local drug treatment providers.
The counselor also facilitates a process of goal setting and strategizing, includ-
ing completion of a Change Plan Worksheet and discussion of handouts des-
cribing a range of behavior change actions. An additional session may be
offered for further support, as needed.
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The feedback session includes a number of key elements intended to facili-
tate the client’s candid evaluation of their experiences with cannabis:

1. Building rapport: The counselor assists the young person to feel safe and sup-
ported through a consistently warm, accepting, and non-judgmental inter-
actional style.

2. Acknowledging benefits: The young person’s positive feelings about cannabis
use are explored in a balanced and non-threatening manner, without imposing
any assumptions about it being a problem.

3. Reviewing the individual’s use pattern: The participant’s typical pattern of
cannabis use is discussed in the context of comparative information con-
cerning the prevalence and frequency of cannabis use by other young peo-
ple. If the validity of the comparative data is questioned, the counselor
doesn’t argue about their accuracy, but rather reflects the participant’s feel-
ings while considering the comparisons. Subsequently, alcohol and other
drug use patterns are also reviewed.

4. Acknowledging adverse consequences: While reviewing adverse conse-
quences associated with cannabis, resistance is minimized by talking about
“less good things” rather than “problems”. Each “less good” response is
inquired about and the young person is encouraged to elaborate. An inte-
grative summary of positive and negative things about cannabis smoking
for the young person is presented to highlight the decisional balance. (For
example, “So, smoking cannabis helps you relax and you enjoy smoking
with friends. On the other hand, you feel less motivated when you smoke
and its interfering with your school work.”)

5. Anticipating consequences of reduced use: The counselor reviews the young
person’s responses to an assessment item that asked what costs and benefits
they anticipated if they were to decide to quit or reduce their cannabis use
(the pros and cons of increasing their use also may be explored).

6. Identifying supportive relationships: Important people in the young person’s
life – people they feel they can count on when having a problem – are iden-
tified to get a snapshot of how cannabis use is related to those with whom the
teen has key relationships. This is a useful way to find out whether key peo-
ple in their life know about their cannabis use and what those individuals’
opinions are about this (or their expected opinions, if they were to find out).

7. Identifying goals and aspirations: The counselor explores the participant’s
goals for the future, their confidence in being able to attain their goals, and
the anticipated effects of their cannabis use on the likelihood their goals
will be met.
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The focus of the feedback session then shifts to a consideration of decisions
concerning future cannabis use. The counselor summarizes the key information
covered in the PFR and asks the young person about their current thoughts
about cannabis, attempting to elicit problem recognition, concern, and intention
to change statements. The decisional process includes whether to do something,
what to do (goals), and how to go about achieving the goals (change strategies).
The counselor does not rush the teen into premature decision-making, and if the
participant appears unready to make a decision, additional time may be devoted
to exploring ambivalence. If the young person is ready to consider changes, the
counselor helps the teen think through and clearly articulate the reasons they
perceive their current level of cannabis use is too high. The counselor supports
their self-efficacy for change and assists in the identification of specific goals,
strategies, and potential challenges to making changes. For those who want to
reduce but not quit, beginning by quitting for a specified period of time (e.g., 30
days) may be recommended as an initial step so that the person can get practice
saying “no” and abstaining, then revisiting the issue of finding a reduced level
of smoking that works for them after this time has passed. Clinical experience
suggests this method is more effective for some people with alcohol problems
compared with reducing use immediately and it may be the case for cannabis as
well (Sanchez-Craig, 1995). Additional skills training may occur to support the
young person’s efforts, and handouts (e.g., description of coping skills, meeting
schedules of relevant self-help groups) also may be reviewed and distributed as
appropriate. The question, “How would you know if you were using too much?”
is raised with the young person who does not see their current cannabis use as
problematic or is not ready to make a change in their use. The purpose is to help
them consider and articulate indicators that would tell them they are smoking
too much cannabis. It is important to avoid the implication that the counselor
expects them to reach this point, instead emphasizing that this is a precaution 
to help them guard against the types of problems they have successfully avoided
so far. In ending the session, the counselor affirms the young person’s effort 
and willingness to take the time to look at their cannabis use, responds to any
remaining questions, and discusses referrals as appropriate.

US and Australian Studies in Progress

The remainder of this chapter will describe variations of cannabis check-up
interventions tailored for adolescents. Common issues in implementing the
check-up approach also will be discussed. The US Teen Marijuana Check-Up
was funded by National Institute on Drug Abuse (NIDA) as an exploratory
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study of a MET intervention with adolescent cannabis smokers. The Australian
study was funded by the Australian Government’s Department of Health and
Ageing’s Illicit Drugs Strategy.

Both interventions involve two sessions and are tailored to attract young people
in the pre-contemplation (not yet considering behavior change) or contemplation
(conflicted feelings about use, weighing pros and cons of use) stages of Prochaska
and DiClemente’s stage of change model (Prochaska & DiClemente, 1983), and
promoting increased motivation to change. In both countries, the design for
evaluating the interventions has involved single group, pre–post designs, with no
comparison or control group. A unique feature of the Australian study is that it
offers adolescents who meet diagnostic criteria for cannabis abuse or dependence
the opportunity to participate in a subsequent trial involving randomization to a
single skills-based strategy session or placement on a 3-month wait-list.

Both check-up programs developed a variety of informational materials for
both young people and those who are concerned about them (concerned others,
COs). These included a project brochure, business cards, a booklet targeted at
young people, and COs describing current knowledge about the health and
psychological effects of cannabis, a “communication tips” booklet on how to
effectively share cannabis-related concerns with a young person, a videotape
of effective and less effective communication style vignettes, and a booklet on
coping strategies for young people who would like to make changes in their
cannabis use.

Recruitment Approaches

Recruitment of participants in the USA primarily involved adolescents self-
referring or being referred by teachers and counselors. Project staff visited high
school classrooms in order to deliver guest talks on cannabis and its effects on
health and behavior. The talks included a description of the Teen Marijuana
Check-Up, highlighted the confidential and no-pressure nature of this program,
and made it possible for interested individuals to notify staff of their interest by
writing their names on the bottom of an anonymous guest talk evaluation form
collected from all students at the end of the class. Importantly, Institutional
Review Board (IRB) approval was granted to waive parental consent following
a review of applicable state and federal law. The researchers had argued that
requiring parental consent would likely prevent voluntary enrollment by many
cannabis-using adolescents.

During a 7-month recruitment period, 92 adolescents expressed interest by
contacting project staff. Eighty-five percent (n � 78) completed a screening
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interview and 90% of these individuals (n � 70) were both eligible and inter-
ested. All of those found ineligible (n � 8) failed to meet the inclusion criteria
of having smoked cannabis at least once in the past 30 days. Eighty-seven per-
cent (n � 61) of the 70 eligible and interested adolescents attended their base-
line assessment session. Seventy-seven percent (n � 54) completed all study
components (i.e., baseline assessment, feedback session, and follow-up assess-
ment sessions).

Recruitment of participants in Australia primarily targeted adults who were
concerned about an adolescent’s cannabis use. The program was designed to
assist the adult in communicating their concern to the adolescent and then refer-
ring him or her to the check-up. Referred to as COs, the Australian program
marketed its program through drug and alcohol agencies, community service
agencies, telephone helplines, school/college counselors, as well as targeted
media and advertising in newspapers, industry newsletters and magazines, and
on the National Drug and Alcohol Research Centre’s web site.

In a 24-month period, the Australian program was contacted by more 
than 300 people, 178 completed screening; 135 were eligible to participate and
109 eligible family groups, comprising 73 young people and 62 CO, were
enrolled in the study. The main reasons for ineligibility of young people were:
age (too young or old), heavy alcohol consumption, and severe psychiatric
impairment. The majority of enrolled young people (n � 65/73; 87.7%) were
referred by a CO, predominantly parents (n � 50), but also other relatives or
partners (n � 4), and schools (n � 10). A small number were self-referred
(n � 9; 12.3%). Ninety percent (n � 66) of the enrolled participants completed
both check-up sessions.

Characteristics of Enrolled Teens

Characteristics of the participants in the US and Australian programs are pre-
sented in Table 12.1. For both groups the typical participant was a white male
who lived with his parents, although the Australian sample was slightly older
than its US counterpart. While all US participants were currently attending
secondary school, a proportion of the Australian sample was not in school and
was unemployed (8.2%) or working full time (13.9%).

Cannabis use had commenced in the early teens for both groups (mean of 
13 years), although on average the Australian participants reported smoking
cannabis more frequently than their US peers (21.5 days versus 10.3 days out of
the last 30; range: 1–30 days for both groups). One in five Australian participants
(19.2%) had smoked every day in this time, compared to only one participant
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Table 12.1. Participant demographics

Australian sample 
Variable US sample (n � 54) (n � 73)

Sex, n (%)
Males 39 (72.2) 56 (76.7)
Females 15 (27.8) 17 (23.3)

Age, 15.43 (1.02) 16.4 (1.5)
Mean (SD)

Race/ethnicity,a n (%) Country of birth
White 36 (66.7) Australia: 59 (80.8)
Hispanic 4 (7.5) Indigenous: 0 (0)
African-American 6 (11.1) Overseas: 14 (19.2)
Asian-American 1 (1.9)
Multi-racial/other 7 (13)

Current education,b n (%)
Attending school 54 (100) 40 (54.8)
Other educational 0 (0) 6 (8.2)

Stage of change,c n (%)
Pre-contemplator 14 (25.9) 11 (41.4)
Contemplator 11 (20.4) 21 (24.1)
Preparation 8 (14.8) 19 (13.8)
Action 20 (37) 19 (13.8)
Maintenance 1 (1.9) 3 (6.9)

Age at first cannabis use
Mean (SD) 12.56 (1.71) 13.2 (1.7)

Days of alcohol use in 
last 90 days

Mean (SD) 5.06 (5.23) 12.8 (19.0)
Median 3 6.5

Days of other illicit drug 
use in last 90 daysd

Mean (SD) 1.02 (3.73)
Median 0 �Weekly n � 73 (100%)

aThis variable was measured differently in the two studies.
b In the US study this was ascertained from study records as there was no specific
question on educational status.
cAssessed how they felt about their cannabis use “right now”. Those in the action and
maintenance stages had made changes to their use in the past 6 months.
dOther illicit drug use was measured in days of use in the last 90 days for the US
study, but in the Australian study it was measured as “at least weekly or more” or
“less than weekly” in the past 90 days.



(1.9%) in the US sample. Over half the participants in both studies reported at
least one occasion on which they had voluntarily reduced (US: 56%; AUS:
64.3%), and the great majority reported at least one occasion on which they had
ceased their cannabis use (US: 80%; AUS: 79.5%). Slightly more of the US sam-
ple appeared interested in change, with more than half of in the preparation to
maintenance stages of change, compared to a third of the Australian sample.
Alcohol use was much less common than cannabis use in both samples, but the
frequency of alcohol use among Australian participants was more than twice that
of the US participants. Illicit drug use other than cannabis use was only infre-
quently reported over the past 90 days.

Outcomes

Reductions in cannabis use were found in both groups at the 3-month follow-up
(see Table 12.2). Firstly, more than three quarters of both follow-up samples
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Table 12.2. Use outcomes

Australian sample 
Variable US sample (n � 54) (n � 54 unless specified)a

Voluntarily stopped/reduced
use in last 90 days, N (%) 45 (83) 42 (77.7)

Complete abstinence in 
past 30 days (%)

Baseline 0 0
3 monthsb 14.8 16.7

Days of cannabis use in (n � 52)
past 30 days

Baseline mean (SD) 10.30 (8.20) 18.98 (10.8)
Median 8.00 23.5
3-month mean (SD) 8.39 (9.03) 14.0 (11.7)
Median 5.00 11.5
Wilcoxin test (p-value) z � �2.04, p � 0.04 z � �2.63, p � 0.009

aOf these followed at 3 months, 17 had received the additional single session of 
cognitive-behavioral therapy (CBT) as part of the randomized trial component prior to
the follow-up interview. Another 15 had been randomized to the wait-list condition
and were offered this session at the follow-up interview.
bFor the US study, the 3-month follow-up occurred 3 months after their baseline
assessment, while for the Australian study it occurred 3 months after their final 
participation in the study.



reported having made voluntary reductions (stopping or reducing use) in their
cannabis use in the previous 90 days. This is supported by data showing that,
compared to the frequency of cannabis consumption in the 30 days prior to base-
line, there were substantial decreases in consumption in the 30 days prior to the
3-month follow-up. Further, 15% (n � 8) of the US sample and 17% (n � 9) of
the Australian sample reported complete abstinence from cannabis in the 30 days
prior to their follow-up session. In fact, all of those in the Australian sample who
reported 30-day abstinence had been abstinent for the entire 3-month follow-up
period. The consistency of the outcome data is surprising given the higher levels
of cannabis use among the Australian sample, although 17 of the Australian par-
ticipants received the additional skills-based session.

Perceptions of the Intervention

Program evaluation measures completed after the feedback session typically
indicated a positive response from both samples. Nearly all participants felt
their counselor listened to them (US: 98%; AUS: 100%), was helpful (US:
98%; AUS: 97%), and was non-judgmental of them and their attitudes about
their cannabis use (US: 91%; AUS: 83%). Seventy-seven percent of US partic-
ipants and 87% of Australian participants also reported that receiving feedback
about their cannabis use was moderately to extremely helpful. At least a half of
the participants (US: 50%; AUS: 75%) reported they would be interested in
attending additional sessions to discuss their cannabis use, if offered.

Issues in Implementing a Check-up Intervention

Working with Persons Concerned About an Adolescent

COs may include family members, friends, and school staff (e.g., teachers, coun-
selors), as well as staff members at drug and alcohol agencies, community service
agencies, and telephone helplines. For COs who choose to attend a session with
the counselor, the focus is on: providing accurate information on cannabis, clari-
fying and assessing the nature of their specific concerns, enhancing their skills in
effectively communicating concerns to the young person, providing a clear under-
standing of the nature and purpose of the check-up, and helping them to consider
and practice ways of encouraging the young person to participate in the check-up.

The COs recruited to the Australian study typically expressed substantial,
and often long-standing, concerns about their young person’s cannabis use.
Concerns largely focused on the teen’s level of use and its perceived impact on
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mental health and behavior; family and social peer issues; physical health;
school and work performance and general interests. Most COs believed the
young person had a cannabis problem or needed treatment and typically wanted
the check-up to allow the young person a chance to recognize they had a prob-
lem or to be better informed about their use. They also hoped the check-up
could effect a decrease in the young person’s levels of cannabis use and improve-
ments in areas such as mental health and behavior (e.g., improved self-esteem,
less aggression/hostility) and family relationships.

It is important to spend time listening to and legitimizing the concerns of
COs, without passing judgment. They may feel isolated, and in some cases this
will be the first time they have spoken to an objective person about their expe-
riences, so a lot of time may be spent listening. However, this session also pro-
vides a valuable opportunity for education about the effects of cannabis and a
sounding board for approaches to communicating with the young person. The
exact content of the session will depend to some extent on the interests and sit-
uation of the CO, so the amount of coverage of each area will be flexible.

One issue, which should be clarified, is the extent to which the check-up is a
“treatment” program. As there are relatively few services for COs, some may be
disappointed if their expectations (e.g., of the young person ceasing their use or
the provision of long-term counseling and support) are not met. As described
earlier, the check-up targets those who may not be committed to change, so even
if there is an improvement in the motivation of the young person to change, this
may be less perceptible than the changes desired by a parent (e.g., in behavior).
It is likely that the expected outcomes of the check-up will differ for the CO and
the young person. Particularly in cases where the young person (and/or the fam-
ily) have other long-standing issues such as serious co-morbid disorders or
behavioral problems, or family problems, referral to other services providing
longer-term support will be necessary.

Marketing Strategies

Recruitment is a significant issue among young people who often have low
motivation to change, so marketing and recruitment methods need to be flexible
and target a variety of sources. Adequate time, money, and effort are necessary
to plan and develop effective recruitment strategies, particularly in fostering
liaisons with schools, drug and alcohol agencies, community service agencies,
telephone helplines, and school/college counselors. Tailored approaches and
messages are necessary to attract persons who are concerned about a young 
person (and may refer an adolescent to the project) versus those for young
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cannabis users themselves (who may initiate contact with the project on their
own). In marketing to persons who are in frequent contact with young people
and may be a referral source (e.g., alcohol and drug services, school counselors,
helpline staff), the marketing message may focus more on a straightforward
description of the project and contact information. Marketing messages geared
to persons who are concerned about a young person and are not sure what to do
(e.g., parents or other family members), may additionally focus on addressing
and legitimizing their concerns, and offering an opportunity for an educational
session regarding cannabis and communication.

Confidentiality and Consent

In the context of research studies, informed consent is obtained from all partic-
ipants. The assurance of confidentiality is an important factor in successfully
recruiting and encouraging an open, honest dialog with adolescents. Research
suggests that parents are often unaware of cannabis use by their teenaged chil-
dren (Colby et al., 1998b). Some adolescents may forego health care because of
concerns that their parents might find out, but giving assurances of confidential-
ity may increase their willingness to disclose sensitive information (Ford et al.,
1997). To allow for young people who may not want their parents to be aware
of their smoking status, or in situations where there is no relevant or interested
CO, ethics approval was granted for a waiver of parental consent. Secondly,
unless requested by the young person, the check-up sessions are conducted
without the attendance of the CO, to foster an open discussion and maximize the
benefits of the program. In clinical practice, states or localities may have laws
governing whether teens may obtain treatment services without parental con-
sent and these issues should be discussed upfront with teens, noting any limita-
tions to confidentiality. The general principle is to create an environment in
which the young person feels able to talk candidly about drug use.

Coercion

CO attempts to engage a young person who may not be motivated or interested in
change raise the issue of coercion (see Brody & Waldron, 2000). This may range
from promises of reward for attendance to more direct threats of punishment for
non-attendance, such as grounding, suspension or expulsion from school, or some
legal consequence. While the anxiety of COs for the young person to address what
they perceive to be problematic cannabis use is understandable, the check-up
approach is particularly careful not to make the young person feel forced into
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making unwanted change. While COs can play a powerful role in facilitating
treatment entry (e.g., Landau et al., 2000; Szapocznik et al., 1988), undue exter-
nal pressure may increase the resistance of young people to participate. The CO’s
session actively discourages coercion, stressing the importance of allowing the
young person to make the decision to participate, and ultimately, they must pro-
vide informed consent. However, even if a young person attends the check-up
unwillingly, this does not necessarily mean they won’t become engaged in the
process and actually benefit from it. The main issue is to ensure they are fully
informed of what the check-up entails so they can make an informed choice about
participation. This process should allow for developmental differences in adoles-
cents’ cognitive and decision-making abilities and processes.

Counselor Training and Quality Assurance

Good clinical skills, experience working with young people, and an understand-
ing of adolescent/family issues are desirable attributes for the MET approach. In
particular, the ability to be non-judgmental when discussing substance use is crit-
ical and will facilitate a good rapport and an open exploration of substance use
issues by the young person. Good rapport is especially important in order to
encourage young people who are not motivated to return for further sessions.

Training in the delivery of the check-up focused on addressing issues such
as counselors’ lack of confidence, knowledge, and skills in this area, and
stressed the need to be non-judgmental of illicit drug use. It included readings
and discussion to provide a thorough grounding in current knowledge of sub-
stance use (e.g., reasons for use, pharmacology and withdrawal). The coun-
selors need to be prepared to provide education and answer at least basic
questions about cannabis, or to be able to know where to obtain the relevant
information. Training also included reading materials and discussion of MET
principles and technique, watching videotaped examples of motivational inter-
viewing, didactic presentation of MET components, role plays of motivational
interviewing with young people, and practice deliveries of the intervention
which were audio- or videotaped and reviewed. We also audiotaped our ses-
sions, had them audited, and provided clinical supervision to maximize under-
standing of the techniques and an opportunity to debrief sessions.

Summary and Discussion

The check-up approach makes developmental sense as a potentially effective
way of working with, and assisting, adolescent cannabis smokers. It contrasts
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with traditional treatment approaches in several ways. First, it can be tailored for
a voluntary, non-treatment-seeking population recruited from schools and the
community at large as well as for a treatment-seeking population. Schools, in
particular, are an effective way to reach young people and recommendations for
conducting school-based research are available in the literature (Gans &
Brindis, 1995; Harrington et al., 1997; Lytle et al., 1994; O’Hara et al., 1991;
Olds & Symons, 1990; Petosa & Goodman, 1991). Most drug and alcohol inter-
ventions with young people, however, have primarily dealt with “captive” pop-
ulations of young people in drug and alcohol treatment facilities, the juvenile
justice system, or various aftercare programs. Second, the brevity of the check-up
(two to three sessions), and its low barriers to access (i.e., an opportunity for a
confidential and in-depth “no-pressure” evaluation as contrasted with a treat-
ment intervention with accompanying expectations for change), encourage par-
ticipation with minimal effort. This is important because the check-up is
seeking to reach a population whose members may not be committed to making
changes in their use. In other words, the level of motivation for change is not
presumed; rather it is explored as part of the intervention. Third, the check-up
approach views ambivalence as normal, does not label young people as having
a problem with cannabis, and treats them as the experts and decision-makers
regarding their cannabis use. This approach is intended to enhance the likeli-
hood that the young person will feel engaged and empowered in the interaction.
Traditional treatments emphasize behavior change (i.e., abstinence) rather than
motivation, and place pressure on the young person to make changes.

Two promising applications of this intervention in the USA and Australia
have been described. The results of the US and Australian check-ups indicate
that this approach was able to effectively recruit and retain voluntary non-
treatment-seeking adolescent cannabis smokers, almost half of whom were in the
pre-contemplation or contemplation stages of change. The programs attracted
samples reporting a wide range of cannabis use patterns. In comparison with the
Australian study, recruitment through schools was much more successful for the
US study than efforts to recruit through family members or others who might be
concerned about an adolescent’s cannabis use. The heavier use patterns evident
in the Australian study may reflect the fact that most participants were recruited
as a result of someone else’s often serious concerns. Nevertheless, the interven-
tions were well received by those who participated and at least half of the par-
ticipants were interested in additional sessions. Each of these findings supports
the feasibility of this type of intervention with a broad voluntary sample of ado-
lescent cannabis smokers not seeking other services for their cannabis use.
However, long-term outcomes are unknown and more research is needed.
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Randomized-controlled trials of the check-up are currently underway in the
USA (with funding from the National Institute on Drug Abuse) and Australia
(funded by the National Health and Medical Research Council) that will pro-
vide important additional data on the efficacy this approach.
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13

Engaging Young Probation-Referred Marijuana-
Abusing Individuals in Treatment
K AT H L E E N M. C A R RO L L, R A J I TA S I N H A A N D C A RO L I N E E A S TO N

For the past several years, our group has been working on developing effective
treatments for young adults who are referred for treatment of marijuana abuse
and dependence through the legal system, as well as other criminal justice pop-
ulations. This chapter provides a brief overview of the rationale for the treat-
ments we have developed, summarizes the initial small trial we conducted to
evaluate these approaches (Sinha et al., 2003), and describes how results from
that study are informing our ongoing work in this area.

Why Target Young Adult Marijuana Users?

Marijuana is the most commonly used illicit substance in the USA, with
approximately 5.5 million regular weekly users (see Anthony et al., 1994; and
Anthony’s chapter in this volume). Moreover, marijuana use among adolescents
and young adults has increased dramatically in recent years (Johnson et al.,
1996). This is significant because longitudinal epidemiological studies have
consistently identified marijuana as a gateway drug for progression to use of
other illicit substances among young adults (Kandel & Yamaguchi, 1993; Kandel
et al., 1992). The segment with the highest prevalence of marijuana use is the
18–25 age range, where 48% report lifetime use, 23% report use in the last year,
and 11% report marijuana use in the last month, with higher rates among males
than females (Kandel et al., 1997).

Frequent marijuana use during young adulthood significantly increases the
risk of lifetime experiences with other illicit drugs, greater involvement in
drugs, earlier onset of cocaine and opioid use, health problems, depression, and
involvement with the legal system (Kandel & Davies, 1996; Kandel et al.,
1992). As (a) marijuana use peaks between the ages of 18 and 25, (b) frequent
marijuana use is the best predictor of persistent use, and (c) initiation of drug
use after age 29 is rare, an important strategy may be targeting individuals 
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at risk during early adulthood (Chen & Kandel, 1995) as a means of preventing
progression to more severe problems.

Why Target Marijuana Users Referred by the Legal System?

Frequent marijuana use in young adults is associated with greater delinquency
and involvement with the legal system (Kandel & Davies, 1996), and early
involvement with the legal system is a predictor of further problematic substance
use and legal involvement. Moreover, young adult marijuana users are unlikely
to present for treatment by themselves; many individuals seeking treatment for
marijuana dependence do not do so until their mid-30s (Stephens et al., 1994).
This reduces opportunities to identify and intervene with individuals whose mar-
ijuana use puts them at risk for the development of heavier drug use. Thus, their
involvement with the legal system presents a unique opportunity for intervention.

This approach is consistent with other efforts to identify and intervene with
individuals at risk for more severe substance abuse, typically in primary care,
legal, and occupational settings where affected individuals would not be seek-
ing treatment for a substance use disorder (Babor, 1994; Institute of Medicine,
1990; Saunders et al., 1995). This approach is exemplified by the World Health
Organization (WHO) Brief Intervention Project (WHO Brief Intervention
Study Group, 1996), which was conducted in 10 countries, and focused on
brief interventions for problem drinkers recruited from primary care centers,
hospitals, and work settings. Six-month follow-up evaluations indicated that
brief interventions exerted significant durable effects on substance use and
related problems (WHO Brief Intervention Study Group, 1996).

The point at which drug abusers confront legal consequences of their substance
use may be a particularly effective means and time at which to intervene. Most
drug abusers do not seek formal treatment (Regier et al., 1993); moreover, more
drug users are involved with the legal system than the drug abuse treatment sys-
tem (Weisner & Schmidt, 1995). Legal pressures can exert substantial pressure to
change drug use (Leukefeld & Tims, 1988). For example, Cornish et al. (1997)
reported reduced substance use, lower re-arrest rates, and lower rates of revoca-
tion of probation status for a group of federal probationers offered a 6-month nal-
trexone program versus those who received probation without drug treatment.

Why Evaluate a Motivational Enhancement Approach?

Program evaluation data from our community-based outpatient substance abuse
treatment facility in New Haven suggested that over 80% of 218 individuals
referred to treatment for marijuana use over the period of 1 year were young

298 Kathleen M. Carroll et al.



adults (in the 18–25 age group) and referred by the legal system. Furthermore,
compared with probation-referred individuals using other substances (e.g.,
cocaine, opioids, or alcohol), the marijuana-using group were significantly less
likely to engage in treatment (i.e., return for second appointment after the initial
intake session) compared with other probation-referred clients (43% versus
57%; X2 � 4.73; p � 0.03). This group also had significantly lower motivation
for change compared with probation referees who were using other drugs, as
assessed by the Stages of Change Readiness and Treatment Eagerness Scale
(SOCRATES) (Miller & Tonigan, 1996a), with the majority of marijuana-
abusing individuals providing precontemplation profiles. As shown in Figure 13.1,
precontemplation (poorly motivated) scores were significantly (p � 0.01) higher
for the marijuana group as compared to probation-referred patients using cocaine,
alcohol, or opioids; moreover, scores on the contemplation, determination, and
maintenance subscales were significantly lower (p � 0.05) for the marijuana
users compared to the other groups.

The low rate of retention in the targeted population, coupled with our data
implying particularly low readiness to change in this group, suggested the impor-
tance of addressing issues of motivation in this group. Brief motivational
approaches that focus on mobilizing the individual’s own resources to change
have very high levels of empirical support in the cigarette and alcohol treatment
literature (Babor, 1994; Bien et al., 1993; Miller et al., 1995; Wilk et al., 1997).
However, with the exception of the work of Roffman and colleagues (Stephens
et al., 1994, 2000), only a handful of studies have been done evaluating the effec-
tiveness of motivational enhancement therapy (MET) or motivational interview-
ing (MI) among drug users (Carroll et al., 2001; Martino et al., 2000; Saunders 
et al., 1995; Swanson et al., 1999).
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One factor that may be related to the paucity of efficacy data on MET with
drug abusers is the complexity of the issues around implementing this approach
with comparatively severe, treatment-seeking drug users. For example, the bulk
of studies of brief motivational approaches have targeted less severe problem
drinkers who have not necessarily met Diagnostic and Statistical Manual (DSM)
criteria for alcohol abuse or dependence. This had led to questions as to whether
MET will be sufficient as sole treatment for treatment-seeking drug users, given
the severity and the range of problems seen among drug-dependent patients.
However, an apt role for motivational approaches may be as a means of bolster-
ing drug users’ motivation to change as preparation for treatment or as a means
of enhancing treatment engagement or compliance. Moreover, motivational
approaches may also be particularly appropriate for marijuana users and specifi-
cally the population targeted here, given their low level of readiness for change.

Why Evaluate a Contingency Management Approach?

A notable recent finding in the drug abuse field is the effectiveness of the contin-
gency management (CM) approaches developed by Steve Higgins and col-
leagues at the University of Vermont (Higgins et al., 1991, 1993, 1994, 2000).
This elegant series of studies has demonstrated that the provision of incentives
for desired behaviors (i.e., abstinence) in the form of vouchers redeemable for
items consistent with a drug-free lifestyle, has been associated with high rates of
retention and abstinence in several samples and settings (Petry et al., 2000;
Silverman et al., 1996). An intriguing finding from this literature is that this
approach can be used to target specific desired behaviors. For example, when
abstinence is reinforced through the voucher system, rates of abstinence
increase. On the other hand, when attendance in treatment is targeted, attendance
increases but drug use does not change appreciably (Iguchi et al., 1996). Thus,
contingent reinforcement of abstinence from marijuana is a potentially promis-
ing approach for the targeted population, but only one trial on the effectiveness
of this approach with a marijuana-dependent sample has been conducted (see
Budney 2001; and Budney’s chapter in this volume).

Description of the Interventions

MET

We adapted a manual specifically for the needs of this population, drawing from
the MET manuals used in Project MATCH (Project MATCH Research Group,
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1997) and the Center for Substance Abuse Treatment (CSAT) Multi-Site
Marijuana Treatment Project (MTP Research Group, 2004). In MET, the thera-
peutic stance is one in which empathy is expressed, resistance and argumenta-
tion are avoided, and self-efficacy is supported. In the trial described below, we
evaluated a three-session treatment, in which the first session focused on build-
ing rapport and providing information and feedback to the participants regard-
ing the effects of marijuana use on their day-to-day functioning. Therapists
sought to increase the participant’s willingness to participate in treatment and
reduce their marijuana use by heightening their awareness of the personal con-
sequences resulting from marijuana use. Preparation of a “quit contract,” where
participants would commit to a date for stopping marijuana use, was encour-
aged. The second session focused on assessing the participant’s current level of
motivation, formulating a change plan, and discussing strategies to avoid high-
risk situations. The final session focused on reviewing the change plan, assess-
ing high-risk situations that had occurred in the past week, and providing
strategies for coping with high-risk situations, cravings and slips. A recommen-
dation for continued treatment at the outpatient facility was made to facilitate
further reduction in marijuana use.

MET and CM

To evaluate whether providing incentives for session participation enhanced
retention, we also evaluated the value of adding vouchers to the MET sessions.
Thus, in addition to the MET sessions described above, a second group of par-
ticipants received vouchers redeemable for items selected by the participant
contingent on prompt session attendance. Vouchers worth $25 were provided
for attending the first session, $35 for the second session, and $45 for the third
and final session. Missing or rescheduling a session reset the voucher value to
$25. In our initial piloting of the study with a few participants, we noted that
they tended to be late for session. Thus, we added an additional incentive
where, if the participant was prompt for the therapy appointment (i.e., within
5 min of the scheduled appointment time), an additional $5 bonus was pro-
vided. Thus, participants who attended all three sessions and were on time for
each session received vouchers worth $120.

In the first session, the therapist described the voucher system and reviewed
a voucher catalogue that contained descriptions of items and services support-
ing a drug-free lifestyle. Sporting goods, clothing, music items, entertainment
(i.e., tickets to museums, amusement parks, and gift certificates for local
restaurants), payment for General Educational Development (GED) courses
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and other technical courses are examples of items listed in the catalogue. Early
in treatment, participants were encouraged to identify specific items that they
were interested in working to earn through attending treatment as a strategy to
enhance goal setting.

Therapists and Training

In our clinical trial, the MET and MET � CM interventions were delivered by
comparatively experienced clinicians (three Ph.D. level and four masters level)
who had an average of 6 years of experience in treating substance abusers. The
following therapist selection criteria were used:

1. demonstration of an interest and commitment to this therapeutic approach;
2. willingness to take an active stance in treatment;
3. an ability to balance empathy and validation of the client’s current state

with problem solving; and
4. a change orientation and the ability to generate hope and confidence in the

patient’s ability to achieve success.

Therapists attended a didactic training seminar that included:

(i) a didactic seminar on MET principles and strategies including review of
the treatment manual, videotaped examples of MET techniques, and role-
play exercises;

(ii) review of additional procedures for managing the CM component of the
MET � CM condition; and

(iii) successful completion of at least two closely supervised MET cases.

The didactic seminar on MET principles and strategies began with a discus-
sion of the basic principles of MET. The major principles included expressing
empathy, developing discrepancies, rolling with resistance, avoiding argumen-
tation/confrontation, and supporting self-efficacy. This discussion was fol-
lowed by a specific description of the process of implementing MI. We placed
special emphasis on techniques such as asking open-ended questions, affirm-
ing, using reflective listening techniques, and providing summaries. Each of
these skills involved specific strategies to accomplish them. The discussion of
the overall MET procedures and content was followed by watching the MI pro-
fessional training videotape series developed by Miller et al. (1998). The tapes
were used to demonstrate the style in which MET sessions are typically deliv-
ered. After a thorough discussion and demonstration of these styles occurred,
the therapists’ role played various case examples and were given feedback.
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The ultimate goal of the MET portion of this seminar was to train therapists
to achieve the following aims:

(i) create an accepting and non-judgmental therapeutic alliance with the patient;
(ii) begin the process of developing motivation for change;

(iii) reduce resistance; and
(iv) develop discrepancy between the patient’s self-assessment, the personal

feedback and his/her stated goals.

This discussion also focused on strategies for integrating teaching of basic
coping skills while using an MET style (consistent emphasis on empathy, roll-
ing with resistance, avoiding confrontation).

This training seminar also included discussion on how and when to integrate
the CM component (vouchers) into therapy sessions. This was illustrated through
discussion and role plays. The discussion focused on the importance of sup-
porting the CM system wherever possible. This included strategies such as:

(i) Discussing how the CM system might help the patient reach his/her per-
sonal goals (spending their vouchers on joining the gym to achieve their
goal of increasing exercise and obtaining a healthier lifestyle).

(ii) Discussing what items and services the patient might like to earn with the
vouchers (i.e., items supporting a drug-free lifestyle, that is, no illegal or
drug-related items).

(iii) Checking back with the patient to find out how he or she “spent” their
vouchers.

(iv) Talking with the patient about whether he/she is finding the voucher pro-
gram helpful.

This training also involved illustrating basic guidelines for incorporating CM
into the MET condition. This included encouraging patients to use vouchers to
redeem low-value gifts fairly early in treatment so that patients could receive
fairly rapid and concrete reinforcement for behavior change. Additionally, ther-
apists used judgment regarding the timing of discussions around the vouchers
and goals. For example, discussion of vouchers and goals were reserved for
later sessions for patients who were precontemplators. Lastly, discussions about
vouchers and the CM system were typically of short duration and only take up
a very small part of the therapy session (e.g., no more than 5–10 minutes in any
session). For patients who questioned or resisted the CM system, therapists
were instructed to maintain the MET approach and roll with resistance and
highlight the general principles of CM (i.e., rewards or incentives are used for
“positive changes”).
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All treatment sessions were videotaped and regularly reviewed for adher-
ence and competence to manual guidelines. Furthermore, the therapists were
also rated on their ability to successfully integrate the CM component into the
MET � CM condition. All the therapists received ongoing supervision based
on supervision procedures used in previous psychotherapy projects (Carroll et al.,
1994b). The supervision focused on (1) questions of implementation, (2) problems
with adherence to treatment protocols, and (3) preparation for the next group
treatment session. Supervision was provided on a weekly basis to the therapists
and the supervisory group met quarterly to review tapes and discuss supervi-
sory issues.

Review of Study

Sixty-five marijuana-using individuals (aged 18–25) were recruited from clients
entering treatment at the Substance Abuse Treatment Unit of the Connecticut
Mental Health Center, a publicly-funded outpatient substance abuse treatment
facility. All participants were referred to the treatment facility for substance
abuse evaluation and treatment by the adult probation departments in the greater
New Haven area. In addition to the referral from adult probation, all clients met
current DSM-IV criteria for marijuana abuse (25%) or dependence (75%) as
assessed via Structured Clinical Interview for DSM (SCID) interviews (25). All
subjects were positive for marijuana on the urine toxicology specimen at intake.
Individuals were excluded who

(i) were currently abusing opiates or cocaine, or whose principal substance
of abuse was not marijuana,

(ii) were currently receiving treatment for substance use, or
(iii) had severe psychiatric or medical problems that would interfere with par-

ticipation in outpatient treatment.

Seventy individuals were screened for the study; five did not meet inclusion/
exclusion criteria or refused to participate.

Participants were interviewed before treatment, weekly during the treatment
period, at a post-treatment (28-day) interview and at the 1-month follow-up.
Marijuana use over the 28-day treatment period was assessed via self-report
(using a weekly substance use calendar) and validated via weekly urine toxicol-
ogy screens, which were also collected at follow-up. It is of note that partici-
pants appear to provide valid self-reports: Of 225 urine specimens collected,
211 (93.7%) were consistent with self-report and 6.3% indicated marijuana 
use in cases where the participant had denied use. The Addiction Severity 
Index (ASI) (McLellan et al., 1992) was used to assess severity of drug use, 
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psychosocial problems and legal problems. Readiness to change substance abuse
behaviors was also assessed at pre and post-treatment and follow-up using the
brief 20-item SOCRATES (Miller & Tonigan, 1996b), with specific attention to
the precontemplation subscale.

Results

Pretreatment characteristics of the 65 participants randomized to treatment are
presented in Table 13.1. The sample was composed predominantly of young
(mean age 20.4) males (93%) who were members of ethnic minority groups
(76% were African-American). Participants were largely unemployed (74%),
almost all were single and about two-thirds had not completed high school.
The sample, while quite young, reported a high number of previous arrests
(mean of 5.0) and had spent an average of 10 months in jail or prison. Parti-
cipants reported using marijuana an average of 14 days of the past 28 and had
been using marijuana regularly for an average of 7 years. The baseline ASI
composite scores indicate that this group of young adults reported problems in
a number of areas other than substance use, particularly in the areas of employ-
ment and legal problems.

Effects on retention, the outcome that was targeted by the CM intervention, are
presented in Table 13.2. A significantly higher number of participants in the
MET � CM condition completed treatment in 28 days as compared to partici-
pants in the MET alone condition (64% versus 39%, X2 � 3.85, p � 0.05).
Similarly, participants in the MET � CM condition attended a higher number of
treatment sessions in 28 days as compared to the MET alone condition (2.3 ver-
sus 1.8 sessions), although this difference fell just short of statistical significance
(p � .07). While more participants in the MET � CM condition continued in
treatment at the clinic compared with those receiving MET alone (14 versus 8),
this difference was not statistically significant. Regarding effects on marijuana
use, there was a significant decrease in frequency of marijuana use, ASI drug use
composite scores, ASI legal composite scores, and SOCRATES precontemplation
scores for the group as a whole. Across time, however, there were no main effects
for group or group by time effects.

Conclusions and Future Directions

Our work has focused on developing and evaluating strategies to engage a poorly
motivated, treatment resistant sample of young, probation-referred marijuana
users in treatment and improve treatment outcomes as a strategy to prevent
escalation into more severe forms of drug use and further legal and social 
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Table 13.1. Pretreatment characteristics of all randomized participants
(N � 65)

MET alone MET � CM

Characteristic (N � 28) (N � 37)

Demographic
Age mean (SD) 20.25 (2.38) 20.86 (2.29)
Female % (N) 3.6 (1) 11 (4)
Minority % (N) 78.6 (22) 75.7 (28)
Unemployed % (N) 78.6 (22) 70.3 (26)
Single/unmarried % (N) 100 97.3 (36)
Education % (N)

Completed HS 35.7 (10) 45.9 (17)
Less than HS 64.3 (18) 54.1 (20)

Marijuana use mean (SD)
Days of use/month* 10.25 (9.51) 16 (12.45)
Years of regular use 7.93 (8.13) 5.38 (2.88)
Previous treatment 0.79 (1.2) 0.49 (.8)
Age of first marijuana use 14.57 (2.81) 14.68 (1.96)

Legal involvement mean (SD)
Lifetime # of arrests 5.11 (5.3) 5.08 (5.4)
Lifetime months of incarceration 10.11 (13.23) 9.3 (16.94)

Other drug use disorder % (N)
Alcohol abuse/dependence 37 (10) 21.6 (8)
Cocaine abuse/dependence 3.6 (1) 10.8 (4)

ASI composite scores mean (SD)**
Medical 0.09 (0.2) 0.13 (0.25)
Employment 0.85 (0.2) 0.8 (0.26)
Marijuana use 0.28 (0.22) 0.33 (0.26)
Alcohol use 0.11 (0.13) 0.1 (0.12)
Drug use 0.01 (0.02) 0.02 (0.04)
Legal 0.27 (0.21) 0.26 (0.23)
Family/social 0.12 (0.13) 0.1 (0.13)
Psychological 0.11 (0.13) 0.09 (0.15)

Note: *denotes p � 0.05. MET alone denotes Motivation Enhancement Therapy
alone; MET � CM denotes Motivational Enhancement Therapy � Contingency
Management; SD � standard deviation.
**ASI Composite scores range from 0 to 1, higher scores (HS) indicate greater severity.



problems. This population was targeted because of their low motivation for
changing drug use behaviors and poor treatment engagement rate compared
with other drug-abusing probationers seeking treatment in our clinic. In this ini-
tial study, we found that a treatment that combined CM and MET was associated
with a significantly higher rate of treatment completion and more session atten-
dance compared with an MET alone condition. Moreover, the rate of treatment
engagement (defined as remaining in treatment for more than 1 month after the
end of the study) in the combined MET � CM condition (69%) was much higher
than that historically found for this population in our outpatient program (43%).

Although the sample size was small, our findings suggest that the addition of
CM to MET in this sample had an effect on treatment retention but not on mar-
ijuana use. Previous controlled trials of CM have suggested that that treatment
effects are usually specific to the behavior being reinforced (Higgins et al.,
1994; Iguchi et al., 1996; Petry, 2000). Thus, our findings are consistent with
this literature and extend these findings to a marijuana-dependent population.

Analysis of secondary outcomes indicated substantial improvements in mar-
ijuana use, severity of legal problems, and readiness for change (as evidenced
by reduction in precontemplation scores) over time for participants as a whole,
although no main effects were seen by treatment condition. The lack of signif-
icant treatment differences on the marijuana use outcomes also suggest that
direct reinforcement of abstinence may be needed to produce further reduc-
tions in marijuana use in this population. It is of note that urine toxicology
screen results were not shared with probation officers while participants were
in the study (the only information that was shared with the referring probation
officers is whether participants were still enrolled in the treatment program).
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Table 13.2. Treatment engagement variables for all participants randomized
(N � 65)

Treatment condition

MET alone MET � CM
Measure (N � 28) (N � 37) F or X2 p

Number of sessions 1.82 (1.19) 2.32 (1.06) F � 3.25 0.07
attended, mean (SD)

Percent attending three 39.3 (11) 64.8 (24) X2 � 3.85 0.05
sessions/28 days, % (N )

Percent entering treatment 29.6 (8) 39 (14) X2 � 0.6 NS
after study, % (N )



Thus, although this may have been a factor in the high rate of correspondence
between self-reports and urine toxicology reports, the substantial pressure that
could be exerted by probation officers generally did not appear to be a major
factor in the findings.

Also, because we did not include a no-treatment comparison group, we can
draw no conclusions regarding the efficacy of MET in this population. Never-
theless, these findings suggest that scientifically validated treatments such as
MET and CM were well accepted by this population and seem to be of benefit
to them in several important areas.

The success of our initial work in this area suggests that MET is compatible
with the voucher approach. That is, both treatments target substance user’s moti-
vation to change their behavior in highly complementary ways: MET through
enhancing the individuals’ internal change resources for change, CM through
providing incentives for change. Our experience in combining MET and CM
within the study was that the participants experienced this as “we think absti-
nence is the best idea and we will offer you some incentives to talk with us and
give abstinence a try while you are here, but ultimately you are free to decide
what you want to do about your marijuana use”. One patient said, “it showed you
guys cared about what happens with me; you actually put something behind it”.

It should be noted that this small study did not permit an extended follow-up
of the participants, and thus it is not clear whether the study treatments had
durable effects on the participants’ marijuana use, criminal behavior, and other
outcomes. Nevertheless, our hope is that this type of early intervention targeted
to this important, understudied population may be associated with important
long-term benefits. This group had several risk factors known to increase the
likelihood of continued involvement in drug abuse, crime and deviant behavior
(DuRant et al., 1999; Kandel et al., 1997). These included an early age of onset
of drug use, a high rate of school dropout, minimal previous treatment and an
average of over five arrests in this comparatively young sample, with a lifetime
average of 10 months in prison. Furthermore, the arrests were not only limited
to drug-related charges (mean of 1.5), but also included violent crimes (1.5)
and charges associated with property-related crimes (2.0), underscoring their
involvement in multiple deviant behaviors.

Summary

In this chapter we described the rationale for and results from a preliminary
study of the efficacy of strategies to engage probation-referred marijuana-abus-
ing young adults in substance abuse treatment. It is a population that is fre-
quently referred to substance abuse treatment by the criminal justice system,

308 Kathleen M. Carroll et al.



that is at high risk for progression to more severe problems and for which few
empirically validated treatments have been described. It should be noted that
the present study was limited by a small sample size, the use of brief interven-
tions that targeted a limited range of outcomes, and lack of a control condition
which permitted evaluation of the efficacy of MET itself. Moreover, the CM
intervention targeted only retention and not abstinence; thus we are currently
conducting a larger randomized trial evaluating the effects of providing rein-
forcement for both retention as well as abstinence. Future research on the
development of effective treatment interventions for this population is needed
on the extent to which these and other behavioral strategies can be used to
achieve marijuana abstinence, to assess whether improvements in marijuana
use can be sustained over time and whether targeting marijuana use in the pop-
ulation is an effective strategy for reducing the risk of progression to more
severe drug use and legal involvement in this highly vulnerable population.
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Part IV

Policy





14

The Policy Implications of Cannabis
Dependence
WAY N E H A L L A N D W E N DY S W I F T

Introduction

In this chapter, we discuss the potential policy implications of the observation
that some cannabis users become dependent on the drug in the sense that they
lose control of their use, and find themselves unable to cut down or stop using
cannabis despite health and personal problems caused by its use. We begin by
summarizing the key features of cannabis dependence, and briefly discussing
why dependence requires a policy response. The various ways in which the
public health system may respond to cannabis dependence are then explored.
These options are not limited to specialist interventions for people who request
assistance to stop using cannabis. We place specialist interventions in a spectrum
of interventions ranging from education about the risks of developing depen-
dence, to screening, early intervention, and specialist treatment. The appropriate-
ness of these interventions will vary with the severity of cannabis dependence.
Within specialist treatment programs, we discuss the need for management of
withdrawal, comorbid substance disorders (e.g., alcohol and opioid use disor-
ders), comorbid mental disorders (e.g., depression and schizophrenia), and the
special problems of cannabis-dependent adolescents. In the absence of evidence
on many of these issues, these sections pose questions rather than provide defin-
itive answers.

The final section of the chapter discusses the role that cannabis dependence
may play in policy debates about medical cannabis use and the legal status of
recreational cannabis use. This section is necessarily speculative given the dearth
of evidence. We consider the most probable effects that changing legal sanc-
tions for recreational cannabis use would have on the prevalence and severity
of cannabis dependence in the community. This is done in light of the limited
evidence on the impact of two popular policy options: “decriminalization” (i.e.,
removing criminal penalties for personal possession and use of cannabis); and
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“legalization” (i.e., making the use and sale of cannabis legal in much the same
way as alcohol and tobacco).

Key Features of the Epidemiology of Cannabis Use and Dependence

Cannabis use in Western societies typically begins in the mid to late teens and
is most prevalent in the early 20s (Bachman et al., 1997). Use steadily declines
from the early and mid 20s to the early 30s. This is similar to patterns of alco-
hol use, but quite different from tobacco use which is much more persistent.
Major role transitions (e.g., entering tertiary education, entering full-time
employment, marrying, and having children) explain a substantial part of these
changes (see Chapter 4). There is an increase in cannabis use among those who
enter college, but their rates of use only catch up with those among students
who did not enter college. The largest decreases are seen in cannabis use among
males and females after marriage, and especially during pregnancy and after
childbirth in women (Bachman et al., 1997; Chen & Kandel, 1995, 1998).

Community mental health surveys (reviewed in Chapter 4) indicate that 
after alcohol and tobacco dependence, cannabis dependence is one of the most
prevalent forms of drug dependence in many developed societies (Anthony &
Helzer, 1991; Hall et al., 1999; Kessler et al., 1994). The prevalence of cannabis
dependence is around 2% of the adult population per annum (Swift et al.,
2001a), with an estimated lifetime risk of 9% among persons who have ever
used cannabis (Anthony et al., 1994).

Among general population samples, most people who meet criteria for
cannabis dependence do not seek professional help (Degenhardt et al., 2001b;
Regier et al., 1993). In the Australian National Survey of Mental Health and
Well-being (NSMHWB), for example, 36% of persons who met criteria for any
type of drug dependence in the past year (of which cannabis was the most com-
mon) sought treatment for that problem. Cannabis-dependent females were more
likely to seek treatment than males (45% versus 25%). In 74% of these cases,
treatment-seeking was confined to a consultation with a family medical practi-
tioner. Very few sought assistance from mental health or addiction professionals
(Degenhardt et al., 2000). Help-seeking is also uncommon among population
based (Sas & Cohen, 1997) and convenience (Copeland et al., 1999; Swift et al.,
1998a, b) samples of regular, long-term cannabis users.

Does Cannabis Dependence Require a Policy Response?

The title of our chapter presupposes that cannabis dependence requires a pol-
icy response. There are two types of skeptical responses to this assumption: the
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first questions whether there is a cannabis dependence syndrome; the second
concedes that there are people who fit the diagnostic criteria for the syndrome,
but argues that cannabis dependence is a trivial problem that has, at worst,
minor adverse health or other consequences for affected users. Both objections
need to be discussed before we consider how we should respond to cannabis
dependence.

Whether there is, indeed, a cannabis dependence syndrome is one of the most
contested claims in the cannabis policy debate. Some proponents of prohibition
argue that the existence of cannabis dependence is a strong reason to continue
this policy, citing animal evidence of tolerance to the effects of tetrahydro-
cannabinol (THC) and reports of withdrawal symptoms in heavy users (e.g.,
Nahas & Latour, 1992). Some critics of current policy contend that cannabis is
not a drug of dependence because it does not have a clearly defined withdrawal
syndrome (e.g., Zimmer & Morgan, 1997). Both arguments assume that with-
drawal and tolerance are defining characteristics of cannabis dependence.

Modern concepts of dependence emphasize impaired control over use and
continued use despite problems caused or exacerbated by drug use. In this
sense, there is no doubt that some cannabis users want to stop or cut down, and
find it very difficult to do so without assistance and support (Hall et al., 2001).
For example, the Australian NSMHWB found that approximately one third
(36.6%) of recent cannabis users reported these difficulties in controlling their
use – this was particularly prevalent among dependent users (86.9% versus
23.2% of non-dependent users) (Swift et al., 2001b). More importantly, an
increasing number of individuals are seeking help from drug treatment services
in the USA, Europe, and Australia to cut down or stop using cannabis (AIHW,
2003; Dennis et al., 2002; EMCDDA, 2003; SAMHSA, 2004; Shand &
Mattick, 2001).

Some skeptics have argued that this increase is an artifact of workplace drug
testing, the promotional activities of the “cannabis treatment industry” and
increased diversion of cannabis users into treatment by the courts in the USA
(Zimmer & Morgan, 1997). In Australia, however, cannabis is widely used,
workplace-based drug testing is uncommon, and there is no large private cannabis
(or any other drug) treatment industry. Yet treatment services that have tradi-
tionally catered for people with alcohol and opiate problems have seen the pro-
portion of persons seeking help to stop using cannabis increase from 4% in
1990 (Webster et al., 1991) to 21% in 2001 (AIHW, 2003). This increase has
paralleled increases in rates of regular cannabis use among young Australians
(Hall et al., 2001). There have also been increases in numbers seeking treat-
ment in the Netherlands between 1994 and 2001 in a country in which personal
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use of cannabis and small scale retail sales have been decriminalized (Dutch
National Alcohol and Drug Information System, 2004).

The second type of skeptic argues that if there is a “cannabis dependence
syndrome,” its health and social consequences are minimal. The most skeptical
contest the claim that cannabis use has any major adverse health effects (Grin-
spoon & Bakalar, 1993; Zimmer & Morgan, 1997). Others could conceivably
argue that the adverse health effects identified in recent reviews (e.g., Hall et al.,
2001; Hall & Pacula, 2003) are uncommon except among very heavy users,
and even then they are not very severe (e.g., chronic bronchitis and other respi-
ratory disease, possibly an increased risk of accidental injury, subtle forms of
cognitive impairment, impaired psychosocial development in adolescents, and
exacerbation of schizophrenia).

The second form of skepticism seems more defensible but for two reasons
we believe that it does not mean that cannabis dependence is an issue of no pol-
icy importance. First, these are the health effects so far identified from a minimal
amount of epidemiological research. We should avoid the fallacy of inferring
that the absence of evidence of harm is equivalent to evidence that cannabis is
harmless (Hall & Babor, 2000). We can be sure that cannabis-dependent per-
sons are at the highest risk of experiencing any of the harms that future research
may reveal are caused by regular cannabis use.

Second, the loss of control over one’s drug use, which is a cardinal feature
of dependence, can be a problem in and of itself, regardless of the severity of
its adverse health and psychological consequences. Indeed, it is this loss of
control, as reflected in repeated failed efforts to stop or cut down, that prompts
many dependent cannabis users to seek help (Budney et al., 1998; Copeland 
et al., 2001b; Stephens et al., 2000, 2002). If the fact that individuals seek help
to cut down or stop provides sufficient reason for providing services for prob-
lem drinkers and gamblers, then there is the same warrant to respond to cannabis
dependence.

Public Health System Responses to Cannabis Dependence

The low rate of specialist treatment-seeking among persons with cannabis use
disorders in population surveys does not necessarily mean that treatment ser-
vices should actively seek out all community members with cannabis use disor-
ders. Since a substantial proportion of these disorders will remit in the absence
of professional help, it would be inefficient to use scarce clinical resources to
deal with time-limited and minimally-disabling disorders. Also, a substantial pro-
portion of persons with less severe cannabis use disorders may not be interested
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in treatment, as is the case for alcohol use disorders (Grant, 1997). The attempt
to identify and treat persons with these disorders may also medicalize behavior
that is better dealt with in other ways.

In considering how to address cannabis dependence in the population, we
have used as our point of departure a similar analysis of a public health approach
to addressing alcohol use disorders (Hall & Teesson, 2000). In the absence of
similarly rich outcome data on the treatment of cannabis dependence, the fol-
lowing analysis should be seen as identifying opportunities for intervention that
need to be evaluated, rather than as a set of specific recommendations about
what should be done.

Public Health Policies for Cannabis

A major development in responding to alcohol dependence and alcohol-related
health problems has been the adoption of a public health perspective on alco-
hol use (Edwards et al., 1994). This approach considers the spectrum of health
problems caused by alcohol, for example, road traffic accidents, dependence,
lost productivity, violence, and diseases such as cancer, liver cirrhosis, brain
damage, and heart disease (Edwards et al., 1994). A similar perspective could
usefully inform our thinking about responding to cannabis-related problems,
including cannabis dependence.

A public health approach examines the characteristics of the physical and
social environment that encourage heavy drinking, as well as the characteris-
tics that predispose some drinkers to develop alcohol use disorders. This
includes the role of advertising and promotion of alcohol, and the ready avail-
ability of alcohol at low prices (Edwards et al., 1994; Walsh & Hingson, 1987).
Among the measures proposed for decreasing hazardous alcohol consumption
are: laws and regulations which aim to reduce the availability of alcohol (e.g.,
licensing regulations which restrict trading hours for liquor outlets, and the
enforcement of laws on underage drinking); measures which increase the price
of alcohol to reduce consumption (e.g., increased taxes levied on the alcohol
content of beverages); and regulations to control the promotion of alcohol
(Edwards et al., 1994; Walsh & Hingson, 1987).

The prohibition on the recreational use, cultivation, and sale of cannabis is
primarily aimed at preventing young people from using cannabis. Enforcement
of the prohibitions on cultivation and sales are intended to reduce the avail-
ability of cannabis, and criminal penalties for use are intended to deter young
people from using. Prohibition also maintains a high price for cannabis which
may discourage adolescents from initiating cannabis use, and may shorten the
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duration of use among young adults who do use it (Hall & Pacula, 2003). The
policy options of regulation and price (such as, age restrictions on purchase,
restrictions on hours of sale, and taxation based on THC content) cannot be used
for cannabis while its use remains prohibited. It has proven difficult to assess
the impact that cannabis prohibition has on cannabis use (see Hall & Pacula,
2003, Chapter 14).

Public Education about Cannabis Dependence

Public education campaigns can be used to inform drinkers about the risks of
alcohol use. In Australia, for example, guidelines about the maximum number
of standard drinks that can be legally consumed before driving, in combination
with random breath testing, have reduced overall road fatalities and the pro-
portion in which drivers have a blood alcohol level above the prescribed level
of 0.05% (Homel, 1990). These campaigns enjoy widespread public support,
and may have reduced alcohol consumption by providing an excuse to moder-
ate consumption (Homel, 1990; Peek-Asa, 1999). Alcohol campaigns have pri-
marily addressed the risks of intoxication, but there is no reason why more
attention could not be paid to patterns of alcohol consumption that pose a risk
of developing dependence.

In countries that prohibit the use of cannabis, it is difficult to implement pub-
lic health education about ways to use cannabis that reduce the risks of depen-
dence because the advocacy of “safe” levels of use is seen as condoning its use.
This is especially true in countries that advocate a “drug-free society” or pursue
a policy of “zero tolerance” towards cannabis use, such as Sweden and the USA
(Hall & Pacula, 2003). More limited information on dependence risks can be
given by explaining that the risks of cannabis dependence increase with regu-
lar use. Such information can be included in health education about cannabis,
usually along with a clear message that cannabis use is illegal. An important
question for health education is whether including messages about the illegal-
ity of cannabis use compromises the credibility of information about its adverse
health effects, including dependence.

A sensible strategy in communicating the risks of cannabis dependence may be
to capitalize on knowledge about the dependence potential of alcohol and
tobacco. In most developed societies, it is reasonably well appreciated that alco-
hol and tobacco are drugs of dependence, although the public could be better edu-
cated about the dependence risks of alcohol. Any health education about these
risks for alcohol and other drug dependence could also include information on
the risks of cannabis dependence. This should avoid exaggerating the prevalence

320 Wayne Hall and Wendy Swift



and the adverse effects of cannabis dependence by emphasizing that the risk
increases when cannabis is used daily for weeks or months, as is true for alco-
hol and tobacco dependence. This approach is currently being included in the
drug education curriculum in some Australian schools (e.g., Cannabis: Know
the Risks) (New South Wales Department of Education and Training, 2003).

Screening and Brief Intervention for Hazardous Cannabis Use

Persons who present for medical treatment can be screened for hazardous alco-
hol use and alcohol-related problems. Screening and brief advice for excessive
alcohol consumption in general practice and hospital settings reduces con-
sumption and the problems caused by alcohol (Chick et al., 1985; Elvy et al.,
1988; Kristenson et al., 1983; Shand et al., 2003; Wallace et al., 1988). There
is a good economic argument for such interventions (Shand et al., 2003). They
usually involve 1–3 h in screening and brief advice which can potentially reach
a far greater number of persons whose drinking is hazardous or harmful than
can specialist alcohol treatment services.

The same approach could conceivably be adopted for cannabis use disorders
in primary care settings where there is likely to be a reasonable prevalence of
cannabis use among young adults. For example, young adults with respiratory
problems could be routinely screened about their cannabis use, along with their
use of tobacco. Similarly, young adults with symptoms of anxiety and depres-
sion may be screened because of evidence that there are high rates of these dis-
orders among cannabis-dependent persons who seek help from family physicians
(Degenhardt et al., 2001b). Training and support of primary health workers is
vital to maximize screening and intervention. Such health workers may not be
very knowledgeable about the effects of cannabis use; they may not be confi-
dent about raising the issue, engaging clients or having an effect on their
behavior; and they may also be unsure of the legal implications of discussing
illegal behavior (Penrose-Wall et al., 2000; Roche & Freeman, 2004).

A “Check-up” approach modeled on the Brief Drinker Check-up (Miller &
Sovereign, 1989) provides a promising model for raising the health risks of
cannabis use in a non-confrontational way (see Chapters 8 and 12). This
approach combines an assessment of cannabis use and health with personal-
ized feedback of information. The screening could include symptoms of cannabis
dependence and patterns of cannabis use that place the user at increased risk of
developing dependence. Simple advice and self-help material can be provided.
If more time is available, a brief session containing guided materials could be
provided (e.g., a single session of motivational enhancement therapy and/or
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skills training). If a brief session is insufficient or inappropriate, the person can
be referred to specialist treatment. While clinical lore suggests that dependent
users would not benefit from such brief interventions, recent trials of severely
dependent cannabis users have found that even one or two sessions of counsel-
ing can improve outcomes up to 6 months later, compared to a wait-list control
group (Copeland et al., 2001b; Stephens et al., 2000) (see Chapter 6).

Cannabis-dependent persons who do not want to stop using cannabis could
be given advice on how to minimize some of the potential adverse health
effects of their cannabis use (Hall, 1995c; Swift et al., 2000). An obvious way
of reducing the respiratory risks of cannabis use is to change the route of
administration from smoking to swallowing. This is unlikely to be a popular
suggestion given the pharmacology of smoked and swallowed cannabis (Hall
et al., 2001). The next best options may be to advise against smoking tobacco
and cannabis together, and to discourage the use of waterpipes, deep inhala-
tion, and breath holding. A recent trial of vaporization suggests this method
may deliver levels of THC comparable to that of cannabis cigarettes with sub-
stantial decreases in several pyrolytic smoke compounds (Gieringer et al.,
2004). We should also advise cannabis users against driving or operating machin-
ery after using cannabis or feeling its effects. Such advice may help dependent
cannabis users to reduce some of the risks of their use.

Specialist Treatment for Cannabis Dependence

There will be a role for specialist treatment for cannabis dependence, as there
is for alcohol use disorders, because self-help and brief interventions are not
sufficient to produce cessation or moderation of use for all dependent users. 
A number of trials have now established that cannabis dependence can be suc-
cessfully treated on an outpatient basis in the sense that rates of cannabis use
and cannabis-related problems are substantially reduced after treatment (Babor
et al., 2004; Budney et al., 1998, 2000; Copeland et al., 2001b; Stephens et al.,
1994, 2000). Abstinence rates have been modest in many of these trials (e.g.,
around 15% reporting continuous abstinence at 6-month follow-ups according
to Copeland, et al. (2001b), and 12-month follow-ups according to Stephens 
et al. (1994)). These low rates of abstinence may tempt some to advocate resi-
dential or inpatient treatment for the more severely cannabis-dependent. Expe-
rience with the treatment of alcohol dependence suggests that we should be
wary of pursuing this path.

Controlled evaluations of treatment for alcohol dependence suggest that
treatment should not be routinely provided in an inpatient or residential setting
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(Shand et al., 2003). Reviews of the alcohol research literature (Finney et al.,
1996; Heather & Tebbutt, 1989; Shand et al., 2003), large scale follow-up studies
of treatment (Armor et al., 1978), and well-controlled studies comparing brief
advice with more intensive treatment (Orford & Edwards, 1977), indicate that
there is, at most, a small benefit from inpatient treatment rather than outpatient
assessment and advice to stop drinking.

Given that cannabis use disorders are likely to be less disabling and life
threatening than alcohol disorders, the onus of proof should be on those who
advocate residential treatment programs for cannabis dependence to demon-
strate that this is more effective and cost-effective than outpatient treatment
programs. Until this has been done, inpatient and residential treatment for
cannabis should be confined to research programs rather than becoming rou-
tine forms of care. In the interim it would be better to provide outpatient treat-
ment programs based upon approaches that have been trialed to date.

Withdrawal Management

Cannabis withdrawal symptoms are much less severe than withdrawal symptoms
of alcohol dependence (Budney et al., 2001; Hall & Zador, 1997). Nonetheless,
a substantial proportion of persons seeking help with cannabis problems do report
withdrawal symptoms (Budney et al., 1999; Copeland et al., 2001a; Stephens
et al., 2002). If failure to complete withdrawal proves to be a barrier to achieving
controlled use or abstinence from cannabis, then we may need to improve our
management of cannabis withdrawal symptoms, perhaps by using pharmacolog-
ical assistance to complete withdrawal. It is unlikely, however, that many cannabis
users will require an inpatient program to manage withdrawal symptoms.

Dealing with Comorbid Substance Disorders

The most common types of comorbidity among cannabis-dependent persons
are with other substance use disorders, such as, alcohol, sedative, and opiate
disorders (e.g. Degenhardt et al., 2001a; Swift et al., 2001a). Community sur-
veys show that people with cannabis use disorders are more likely to have alco-
hol and other illicit substance use disorders than those without (Degenhardt 
et al., 2001a; Swift et al., 2001a). Treatment programs for cannabis dependence
that exclude persons with other substance use disorders are therefore excluding
an important part of the target population. Accordingly, they will need to incor-
porate program elements to address alcohol and other drug use disorders among
patients affected by them.
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Treatment programs for other types of substance dependence may also need
to address cannabis disorders. For example, among opioid-dependent people in
methadone maintenance treatment cannabis dependence is a common diagno-
sis (Darke & Ross, 1997; Kidorf et al., 1996). As cannabis dependence does
not present such serious consequences as alcohol and opioid dependence, it is
often low on the list of clinical priorities. It may deserve more research atten-
tion. Some evidence suggests that cannabis dependence predicts a poorer progno-
sis among opioid-dependent methadone clients (e.g., Bell et al., 1995), whereas
other evidence suggests that addressing cannabis dependence makes no differ-
ence to the outcome of treatment for opioid dependence (Budney et al., 1998).

Dealing with Comorbid Mental Disorders

There is no prospective research on the impact of comorbid mental disorders
on the treatment of cannabis dependence. Research suggests, however, that
alcohol dependence complicated by other comorbid mental disorders, such as
anxiety and depression, has a poorer prognosis and is more difficult to treat
(Drake et al., 1993; McLellan et al., 1983) than alcohol disorders without comor-
bid disorders. Persons with comorbid disorders are more likely to have chronic
and disabling conditions and to use more health services (Kessler, 1995).

In community surveys, persons with cannabis use disorders report higher
rates of anxiety and affective disorders than persons who do not have this diag-
nosis, and comorbid anxiety and affective disorders predict treatment-seeking
(Degenhardt et al., 2001b; Grant, 1995; Regier et al., 1990). In treating cannabis
dependence, we may therefore need to improve our recognition and treatment
of comorbid anxiety and affective disorders (Hall & Farrell, 1997). There are
brief, valid, and reliable screening tests that can be used to detect anxiety and
depressive disorders among cannabis-dependent persons (Dawes & Mattick,
1997).

A special difficulty for specialist mental health services is responding to
cannabis dependence among young adults with schizophrenia (Hall, 1998). In
Australia and the USA, around a third of persons with schizophrenia and other
psychoses are daily users of cannabis (Jablensky et al., 2000), a much higher
rate than the 2% reported in the general population (Hall et al., 1999). A number
of retrospective and prospective studies have shown that cannabis use exacer-
bates the symptoms of schizophrenia (Hall & Degenhardt, 2000).

The treatment of schizophrenic patients is complicated by the presence of cog-
nitive deficits, poor motivation and compliance, impaired social functioning, lim-
ited support networks, and the use of neuroleptic medication (Bellack & Gearon,
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1998; Mueser et al., 1992). Specific interventions have been developed, including
modified 12 step, relapse prevention, motivational enhancement therapy, contin-
gency management approaches, and assertive community treatment (Bellack &
Gearon, 1998; Bennett et al., 2001; Kavanagh, 1995; Ziedonis & Brady, 1997).
Pharmacotherapeutic approaches have also been proposed (Krystal et al., 1999),
but there are few controlled evaluations of their efficacy. The evidence suggests
that comprehensive programs that integrate psychiatric and substance use inter-
ventions are effective, but their cost is a barrier to their widespread use (Bellack &
Gearon, 1998; Drake et al., 1993; Ziedonis & Brady, 1997).

Responding to Adolescent Cannabis Dependence

Adolescents are a priority group for research into treatment of cannabis depen-
dence. Cannabis use is at its highest during late adolescence, and early initiators
are at increased risk of developing dependence (Chen & Kandel, 1995; DeWit
et al., 2000), perhaps because adolescents are at greater risk of developing
cannabis dependence than adults when using at the same level (Chen et al.,
1997). Earlier onset of cannabis use also increases the risk of problems at school
(Lynskey & Hall, 2000), later substance-related problems (Anthony & Petronis,
1995; Fergusson et al., 1996; Lynskey et al., 2003; Robins et al., 1970), and
involvement in crime (Fergusson et al., 1994).

Anthony (2000) makes a persuasive argument for focusing intervention efforts
at the early stages of drug involvement in adolescence, before drug dependence is
diagnosed. He contends that “epidemics” of drug use largely spread by “altruistic
sharing among non-dependent users,” with users typically making a rapid transi-
tion from first use to more regular use. Early intervention may prevent spread to
others and reduce the transition to dependent use. It also provides an opportunity
for primary prevention or improved treatment of psychological disorders such
as anxiety, depression or schizophrenia, if prodromal symptoms are recognized
and appropriate interventions are provided (see also Häfner & Maurer, 2000).

Cannabis use and dependence may be only one of several behaviors during
adolescence that have overlapping risk or protective factors and compromise
health and well-being. Gender and developmental issues and adolescents’ bur-
geoning autonomy and changing social relationships indicate the need for a
unique approach with this group. In addition, many young cannabis users may
not be motivated to change because they neither consider their use a problem,
nor see the need to change, despite the concerns of parents and difficulties at
school and with the law. Promising research using motivational approaches
(e.g., McCambridge & Strang, 2004), which include the “Check-up” approach to
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enhance motivation with this group (Chapter 6), suggest that further investment
in early intervention efforts is warranted. This research is making it clear that
families have an important role to play in engaging and supporting substance-
using adolescents in help-seeking (see Chapter 11).

A range of approaches is needed for adolescents, from preventive measures
to tertiary interventions. There remain large gaps in the provision of services to
this group, particularly for adolescents in the criminal justice system and
among ethnic minorities. Policy responses to cannabis dependence in adoles-
cents need to be evaluated and the results used to improve the design of more
effective services.

Cannabis Dependence and the Cannabis Policy Debate

The existence of cannabis dependence is a contested issued in the cannabis
policy debate in the USA, as has been discussed above. Proponents of cannabis
law reform are understandably skeptical about the existence of a cannabis depend-
ence syndrome because it increases the difficulty of making a case for chang-
ing legal sanctions against cannabis use. Cannabis law reformers already face
a difficult political task; a much stronger case needs to be made to remove the
prohibition of cannabis than is required to continue the current policy of
cannabis prohibition (MacCoun & Reuter, 2001).

Nonetheless, advocates of cannabis law reform can acknowledge that some
cannabis users will become dependent on the drug, but still argue for a change
in the legal sanctions for cannabis use. Developed societies allow the use, sale,
and promotion of alcohol and tobacco, substances which have more serious
health consequences for dependent users than cannabis (Hall, 1995a). The gov-
ernments of many developed societies also derive substantial taxation revenue
from gambling, an activity that can share many of the compulsive features of
cannabis dependence (Elster, 1999). In the cases of alcohol, tobacco, and gam-
bling, the societal judgment has been that the social costs of prohibition do not
justify any health gains that it may bring by reducing use (MacCoun & Reuter,
2001). The same type of argument can be made for changing current cannabis
policy (Hall, 2000; Hall & Pacula, 2003).

Dependence and Therapeutic Cannabinoid Use

It is not clear how relevant the risk of cannabis dependence in recreational users
is to patients who use cannabinoids for therapeutic reasons (Institute of Medicine,
1999). A review of several indicators of the abuse potential of dronabinol 
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(synthetic THC) found little evidence of dependence on THC when it was used
therapeutically (Calhoun et al., 1998; Neff et al., 2002), but the risks and sever-
ity of dependence from therapeutic cannabinoid use is a research priority.

Until further research is undertaken the following generalizations can be
made (Swift & Hall, 2002). First, the risk of dependence is likely to be low if
THC or cannabis is used for a limited period, as in a short course of treatment
to reduce nausea and vomiting during chemotherapy or radiotherapy. Given the
benefits of increased compliance with potentially life-saving treatment (e.g.,
cancer chemotherapy), the small risk of dependence may be judged by patients
and doctors to be worth taking.

Second, there is a greater risk of dependence if cannabinoids are used to
treat chronic disorders, such as glaucoma, multiple sclerosis, and neurological
disorders. Tolerance is likely to develop, even though many patients seem able
to achieve a therapeutic benefit at a stable dose (Beal et al., 1997; Grinspoon &
Bakalar, 1993; Maurer et al., 1990). However, even if the risk of dependence is
as high as it is among daily recreational cannabis users, patients may judge this
to be a reasonable price for the relief of distressing symptoms that disable and
interfere with their lives. In the case of terminal illnesses, such as cancers and
AIDS, dependence may be a minor concern (Gurley et al., 1998).

The major ethical issue in the chronic therapeutic use of cannabinoids is
ensuring that there is informed patient consent to their use. Patients need to be
informed about the risk of dependence so they can weigh it among the costs
and benefits of therapeutic cannabinoid use. Patients need to be told about the
type of dependence symptoms that they may experience, the possible side effects
of daily cannabinoid use (e.g., on memory and concentration), the severity of
withdrawal symptoms they may experience if they choose to stop, and where
to seek assistance if it is required.

Possible Effects of Changes in the Legal Status of Cannabis Use

No studies have directly examined the effects of changes in the legal status of
cannabis on the prevalence of cannabis dependence. An argument by analogy
to our experience with alcohol would suggest that an increase in the availabil-
ity of cannabis would increase the rates and frequency of cannabis use, and, all
else being equal, this would increase rates of cannabis dependence (Edwards 
et al., 1994). The available evidence on the effects of changes in cannabis policy
assesses the effect that changes in penalties for the use of cannabis have on the
prevalence of its use. These changes are often described as cannabis decrimi-
nalization and de facto cannabis legalization.
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Decriminalization of Cannabis Use

The decriminalization of cannabis use involves replacing penal sanctions (i.e.,
a period of imprisonment) with civil penalties (e.g., a fine, probation or educa-
tion). It has a number of appeals: it is a modest and easily reversed policy
option that promises to reduce some of the harms caused by cannabis prohibi-
tion, namely, the harms to users of having a criminal record, the discriminatory
enforcement of the law, and the inappropriate use of scarce police and criminal
justice system resources (Criminal Justice Commission, 1994; Hall & Pacula,
2003; Single et al., 1999).

Decriminalization was a popular policy option among proponents of cannabis
law reform in the USA in the 1970s (Himmelstein, 1983; Maloff, 1981; Single,
1989) and in Australia in the 1980s (Bowman & Sanson-Fisher, 1994; Criminal
Justice Commission, 1994). A form of this policy has been implemented in 11 US
states (Single, 1989) and in the Australian states of South Australia (1987), the
Australian Capital Territory (1992), and the Northern Territory (1997) (Ali et al.,
1999).

Assessments of the effects of decriminalization in the USA (Single, 1989),
South Australia (Donnelly et al., 1995, 1999), and the Netherlands (MacCoun &
Reuter, 1997) have found that decriminalization had little or no effect on rates
of cannabis use in surveys of school children and adults. While these studies
have their limitations (Maloff, 1981; Single, 1989) they have reasonably and
consistently found that the substitution of civil for criminal penalties does not
substantially increase rates of cannabis use in the lifetime or the past year
(MacCoun & Reuter, 2000). None of these studies, however, has had sufficient
statistical precision to examine the impact of decriminalization on rates of
monthly or more frequent cannabis use, and none has estimated its effects on
the prevalence of cannabis dependence (Hall & Pacula, 2003).

De Facto Legalization of Cannabis Use

Since 1983, The Netherlands has had a de facto legal market in cannabis in 
its largest cities. In 1976, the Netherlands introduced a policy of not enforc-
ing the criminal penalties for the possession and use of small quantities of
cannabis. Since 1983, it has also tolerated the sale of cannabis in coffee shops
in Amsterdam and other large cities. Cannabis sales are allowed in these shops
if there are no sales to minors, no alcohol or hard drugs are sold, and there are
limits on the quantity of cannabis that coffee shops can hold and that users can
purchase.
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There have been conflicting evaluations of the impact of the Netherlands poli-
cies on rates of cannabis use (Cohen & Sas, 1998; MacCoun & Reuter, 1997).
Cohen and Sas have argued, using Dutch survey data, that cannabis use has
increased at the same rate in the Netherlands as elsewhere in Europe, thereby
reflecting shared trends in youth culture rather than the effects of Dutch policy.
MacCoun and Reuter (1997, 2001) have drawn a different conclusion from
comparisons of trends in cannabis use in surveys in the Netherlands, the USA,
Norway, and Sweden. They argued that the policy of not enforcing criminal
penalties against cannabis use had no discernible effect on rates of cannabis
use in the Netherlands between 1976 and the early 1980s. However, they also
argued that the policy of tolerating a legal cannabis market since 1983, in com-
bination with the promotional activities of youth and popular culture, have led
to a greater increase in cannabis use in the Netherlands than in comparable
European countries (MacCoun & Reuter, 2001). It is not known whether any
such increase in rates of use has led to increased rates of cannabis dependence.
There are reports of increased numbers of persons presenting to treatment ser-
vices in the Netherlands for cannabis dependence (Dutch National Alcohol and
Drug Information System, 2004) but it is not clear that this has been at a faster
rate than elsewhere in Europe.

De Jure Legalization of Cannabis

The legalization of cannabis would make it legal for any adult to use cannabis
and produce and sell it, in much the same way that it is legal to use, manufac-
ture and sell alcohol and tobacco in developed societies. The major roles for
government under cannabis legalization would be to control the quality of
cannabis products, regulate the behavior of manufacturers and distributors, tax
cannabis sales, and restrict sales to minors (Hall & Pacula, 2003). No devel-
oped country has a policy of cannabis legalization because most are signatories
to the Single Convention on Narcotic Drugs, which rules out this policy option.
There is consequently no evidence on the effects of this policy on rates of
cannabis use or cannabis dependence (Hall & Pacula, 2003).

Since no country has enacted de jure cannabis legalization, we can only
speculate about the likely effects of this policy (Hall & Pacula, 2003). It is a
reasonable prediction, given our experience with alcohol (Edwards et al.,
1994), that legalizing cannabis sales would lead to more people using cannabis
regularly because availability would increase and price would fall (Hall & Pacula,
2003). If cannabis were legal, more cannabis users may also use cannabis for a
much longer part of their adult lives than is the case under prohibition when
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most users discontinue in their mid to late 20s (Bachman et al., 1997; Chen &
Kandel, 1995). More regular cannabis use would probably also mean more
cannabis-related health and psychological problems, such as dependence,
impaired school performance among adolescents, and exacerbation of psychoses
in the population (Hall, 1995b). Some increase in cannabis use and dependence
seems likely after legalization but it is difficult to predict how large an increase
might occur or to what extent increased use may be offset by countervailing meas-
ures, such as taxation policies (Hall & Pacula, 2003; MacCoun & Reuter, 2001).

A legal cannabis market would allow the taxation of cannabis sales to regu-
late use but, since cannabis is already effectively taxed at a high rate by the illicit
market, taxation could not increase its price above existing black market prices
because an incentive would remain for a cannabis black market (Courtwright,
2001). In order to undercut the black market it is much more likely that the
cannabis price under a legal market will be considerably less than the current
black market price (Hall & Pacula, 2003).

A legal cannabis market would make it easier to adopt other measures that
may limit the increase in cannabis use or reduce rates of harmful cannabis use.
It would be much easier, for example, to teach users ways of using cannabis
that reduce the risks of developing dependence (e.g., by limiting use to less
than weekly) and other adverse health effects (e.g., eating rather than smoking
cannabis). A legal regime may also allow the development of social norms that
stigmatize, and thereby discourage, regular cannabis intoxication and compul-
sive cannabis use, although it is uncertain how effective such norms may be. It
is difficult to predict what the net effects of legalization would be because no
one knows how the effects of increased availability and reduced price would be
offset by the type of efforts to reduce harmful use that would become available
under a legal cannabis regime. Our experience with alcohol suggests that such
educational initiatives would have at most a modest effect.

Conclusions

Cannabis use disorders are among the most common forms of drug depend-
ence after alcohol and nicotine in community surveys, but very few persons with
these disorders seek or receive treatment. This does not necessarily mean that
cannabis dependence is under-treated, because many cases identified in popu-
lation surveys will remit without professional help. Public education about the
risks of cannabis use may be the best way of preventing and ameliorating the
public health impact of the more common and less severe forms of cannabis
use disorders. Good advice on self-help strategies for quitting or cutting down
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may obviate the need for further professional assistance in these cases. For
individuals whose problems resist self-help, treatment needs to be provided on
an outpatient basis. Special issues that need to be addressed are: comorbidity
between cannabis dependence, other drug dependence, and other mental disor-
ders; and the special needs of adolescents with cannabis dependence.

The existence of cannabis dependence complicates the political task of those
who want to decriminalize or legalize cannabis use. This has led some cannabis
law reformers to attempt to debunk the idea of cannabis dependence. Our expe-
rience with alcohol, tobacco, and gambling indicates that having a potential for
dependence is not sufficient to justify prohibition. The existence of cannabis
dependence does not preclude the medical uses of cannabis and cannabinoids,
provided that patients are informed about the risks.

There is limited evidence on the impact of proposed changes to the legal sta-
tus of cannabis on the prevalence of cannabis dependence. The available evi-
dence suggests that cannabis decriminalization is likely to have, at most, a modest
impact on rates of cannabis use, and, by implication, on rates of cannabis depend-
ence. It is much less certain what the effects would be of legalizing cannabis,
but experience with alcohol would suggest that a legal cannabis market would
increase the availability and reduce the price of cannabis and permit more pro-
motion of its use, all of which would probably increase rates of regular cannabis
use and hence the prevalence of cannabis dependence. It is unclear how large
an increase there would be and to what extent it might be offset by measures
designed to reduce hazardous patterns of cannabis use.
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The Nature, Consequences and Treatment of
Cannabis Dependence: Implications for Future
Research and Policy
RO B E RT S. S T E P H E N S A N D RO G E R A. RO F F M A N

The phenomenon of cannabis dependence has been a topic of interest and vary-
ing levels of concern for well over 100 years. As Roffman and colleagues recount
in the first chapter of this book, our conceptions and understanding of it have
been shaped by many social and political forces over time, but it is only in the
last 20–25 years that science has directly been brought to bear on its nature, con-
sequences, and treatment. It is this concentrated growth in knowledge that
serves as the impetus for this book. We would be naïve to believe that social and
political forces no longer affect the current cannabis Zeitgeist. Yet the research
reviewed in this volume offers a starting point for a rational consensus regard-
ing a condition that some still argue does not exist and others would say is a
major problem plaguing our societies. In this chapter we attempt some integra-
tion of the research findings, reach some tentative conclusions, and revisit direc-
tions for future research. Although the book is organized into sections that
loosely correspond to what we know about the nature, consequences, and treat-
ment of cannabis dependence, there is great potential for cross-fertilization of
ideas across these different research areas and levels of analysis. Its nature and
consequences ought to shape its treatment and results from treatment trials tell
us something more about its nature. Hopefully, research in all areas will inform
policy in a logical fashion.

What is the Nature of Cannabis Dependence?

By nature we mean the description of the condition or disorder, its etiology and
development, the underlying processes that maintain it, and its course if left
untreated. As Tom Babor reviews in the second chapter, the description of drug
dependence today is heavily influenced by the dependence syndrome concept.
Signs of impaired control, preoccupation with using, and neurological adaptation
define the syndrome and have been codified in the most widely used diagnostic
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systems. A number of psychometric studies support the applicability of this syn-
drome to cannabis and some subset of users displays enough of the syndrome
elements to qualify as dependent. Thus, cannabis dependence appears to resemble
dependence on a variety of other drugs of abuse when these common criteria
are used.

These findings support the existence of cannabis dependence but we must be
careful in assuming that they provide an adequate description. Each of the
diagnostic criteria associated with the dependence syndrome occurs in cannabis
users and other drug users but their meanings may be somewhat different.
Recent evidence also questions the utility of these symptoms in distinguishing
milder versus more severe forms of drug use disorders and the current distinction
between dependence and abuse (Langenbucher et al., 2004). The dependence
syndrome concept separates the definition of dependence from an appraisal of
the negative consequences that ensue, but complete separation may not capture
different levels of severity. For instance, the concepts of loss of control and pre-
occupation with use are likely relative rather than absolute phenomena. The
consequences associated with drug use likely affect the effort one puts into
controlling that drug use. If the negative consequences of drug use are not very
severe the need to exert control and the effort expended may be lessened. One
may still meet the diagnostic criterion but the degree of loss of control may be
judged quite differently than for another drug with more debilitating conse-
quences. Similarly, preoccupation with use, as indexed by spending large amounts
of time using or giving up other activities, is also relative to the impairment
created by the use and the extent to which it interferes with other activities. In
the next section we discuss further the implications of cannabis dependence
consequences for our understanding of its nature.

Signs of tolerance and withdrawal associated with chronic drug use have long
been the sin qua non of drug dependence criteria. In fact, the belief that these
symptoms did not occur with cannabis use fueled the debate over the existence
of cannabis dependence. In the absence of such signs of neurological adaptation
to the drug, preoccupation with cannabis use was at most considered “psycho-
logical dependence” and of an entirely different nature than for drugs that could
produce true “physical dependence.” Lichtman and Martin’s review of the ani-
mal and human literatures in Chapter 3 provides strong evidence that cannabis
tolerance and withdrawal can and do occur. The identification of an endo-
cannabinoid system that mediates the acute effects of cannabis and is affected by
chronic dosing of cannabinoids provides the biological underpinnings of both
the positive and negative reinforcement processes that may help explain the eti-
ology and maintenance of cannabis dependence.

344 Robert S. Stephens and Roger A. Roffman



Once again we have findings suggesting that cannabis dependence is not as
different from other drug dependencies as was once thought. And again we
must be careful in the emphasis we place on these findings. The advent of the
dependence syndrome concept occurred in part because the signs of physical
dependence (tolerance and withdrawal) were neither necessary nor sufficient in
accounting for cases of compulsive drug taking that fit what most people think
of as drug dependence. While many cannabis-dependent users report tolerance
and withdrawal symptoms upon cessation, a sizable subgroup of the heaviest
users do not (e.g., Stephens et al., 2002). Many of those who do report with-
drawal may actually be noticing offset effects or the reemergence of pre-existing
negative psychological/somatic states that were suppressed by chronic marijuana
use. Recent controlled laboratory and natural environment studies document
the existence of true withdrawal effects in a subset of cannabis-dependent users
and it has been suggested that the severity of cannabis withdrawal may be sim-
ilar to that of nicotine withdrawal (Budney et al., 2004). Nevertheless, research
is needed linking withdrawal severity to an increased probability of relapse 
following abstinence before emphasis is placed on this aspect of cannabis
dependence.

Regardless of the importance of withdrawal phenomena in understanding
cannabis dependence, our increasing understanding of the neurobiological medi-
ators of cannabis effects is important. Positive reinforcement from the drug
likely serves as a primary incentive for initiating and maintaining use over time.
This positive reinforcement has been linked to the effect of cannabinoids on the
endogenous opioid system and the dopaminergic system. Greater understanding
of relationships with these reward pathways may explain genetically increased
risk for developing cannabis dependence. It may also lead to pharmacological
interventions for cannabis dependence. While one type of potential pharmaco-
logical intervention could make use of agonists to curb withdrawal symptoms
(e.g., Haney et al., 2004) others may be based in antagonists that block the
effects of cannabinoids and hence lessen the reinforcement value (e.g., Haney 
et al., 2003). Research in this area is escalating rapidly but there are no controlled
pharmacological treatment trials as of yet.

Jim Anthony used data from a variety of epidemiological studies in 
Chapter 4 to estimate that approximately 2–3% of users in the US progress to
cannabis dependence within the first 2 years after initiation to cannabis use.
Multiple studies also converge on a lifetime risk of users developing depend-
ence at around 10% with rates increasing as the frequency of marijuana use
increases. Preliminary studies in other cultures are largely consistent with
these risk estimates.
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One study indicates that the risk of developing cannabis dependence peaks
around 3–4 years after initiation and then drops sharply. Apparently most users
will develop dependence within a few years or not at all. Although based on the
retrospective recall of symptom development, and in need of prospective lon-
gitudinal confirmation, these data raise questions about the processes involved.
For instance, in contrast to the time course for cannabis, cocaine users show a
much higher probability of developing dependence in the first year after initia-
tion with a rapid drop in risk thereafter. Although the data are subject to alter-
nate interpretations, they characterize the onset of dependence to cannabis as a
gradual process more similar to alcohol. The relatively protracted risk period
for both drugs may be related to the relatively mild levels of euphoria provided
by the drugs and the ability to use them moderately without immediate nega-
tive consequences or loss of control. On the other hand, the finding that risk for
cannabis dependence decreases rapidly after several years while remaining
moderately high for alcohol for many years, suggests the influence of social
forces. In contrast to alcohol, the illicit nature of cannabis leads to lower
acceptability with age and increasing social responsibilities.

Anthony also addresses the limited research on etiological factors. Behavior
genetic research shows cannabis dependence to be moderately heritable, but we
are cautioned that gene-environment covariation is not addressed well in the
studies to date. What is inherited may be a dispositional tendency to put oneself
into situations that foster drug use, rather than a specific propensity to become
addicted to marijuana. The common genetic vulnerability for dependence on
multiple drugs suggests that some people may be more attracted to a variety
drugs. Indeed, Anthony notes that the presence of an alcohol use disorder
increases the probability of being cannabis dependent. There are also promising
lines of research concerning the importance of parents and parenting and social-
ization processes more generally. While our understanding of these social–envi-
ronmental influences on drug initiation is solid, we are still limited in our
knowledge of their direction and degree of influence in the development of
dependence. More research addressing risk factors for the transition from use to
dependence is needed.

Assessment of the risks for developing cannabis dependence is limited by our
ability to accurately measure the amount of cannabis consumed. If we assume
that neurochemical processes underlie the development of dependence it makes
sense that there would be some dose–response relationship with those using
higher doses of the active ingredient more likely to develop dependence. In fact,
some researchers have suggested that the small but statistically significant
increase in cannabis use disorders over the past 10 years is due to an increase in
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the potency of cannabis available (Compton et al., 2004). Others have chal-
lenged this interpretation. The resolution of the debate may rest on better assess-
ment of cannabis potency in future research. All too often our measure of
cannabis exposure is almost exclusively a crude recall of relative frequency of
use across days in a specific time period or the lifetime number of uses with lit-
tle attention given to the definition of a single use or the effects of multiple uses
per day. Creative ways of assessing the consumption of differential doses are
needed (see Stephens & Roffman, 2005 for a review).

We know little about the long-term course of cannabis dependence. While
most recreational users cease use without intervention in early adulthood, longi-
tudinal studies have yet to track those who develop cannabis dependence for pro-
longed periods. A small retrospective study of natural recovery from cannabis
dependence provides a glimpse of how some dependent users recall overcoming
dependence in the absence of treatment (see Chapter 9). Decrements in the
expected positive effects of cannabis use, increased involvement in activities
unrelated to cannabis use, actively avoiding other users, and changing lifestyles
were some of the most commonly reported factors associated with the cessation
of use. The waning of drug induced reinforcements and the growth of environ-
ments reinforcing drug abstinence may be common processes that permit some
dependent users to regain control. Given the expense of longitudinal studies,
larger well-designed retrospective studies may provide further insight into fac-
tors that maintain cannabis dependence or promote change. Comparing those
who have recovered with continuing users matched on demographic and drug
use history variables would increase confidence in conclusions about the causal
role of specific environmental or developmental factors associated with change.

We end this section with some speculation on the nature of cannabis depend-
ence gleaned from treatment studies. Treatment studies typically include par-
ticipants at the extreme end of severity and we must be cautious in generalizing
to the full range of users who may be dependent. Nevertheless, treatment stud-
ies inform us of the course drug dependence after an intervention designed to
end it. What we know from the studies reviewed in this book is that of cannabis
dependence can be as tenacious as any other drug dependency. While there is
consistent evidence that treatment works better than no treatment, the majority
of those treated either never achieves abstinence or returns to use within a short
time after treatment ends. On the one hand these treatment outcomes are not
surprising in the context of a drug treatment literature that has repeatedly found
relapse to be common. However, the fact that such treatment outcomes occur
for a drug that produces relatively mild euphoria and withdrawal reminds us
that there may be multiple paths to the same outcome. Cannabis dependence
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may persist in a subset of users, not so much because of the physiological
changes in endocannabinoid systems, but because motivation to achieve and
remain abstinent may be limited at the start and may dwindle quickly. Low
motivation is likely linked, in part, to the limited negative consequences asso-
ciated with continued use. We look at those consequences more closely in the
next section.

What are the Consequences of Cannabis Dependence?

Hall and Solowij provide a comprehensive review of how cannabis can affect
health and human functioning. They note at the outset that research rarely
directly addresses the consequences produced by dependence. Rather, depend-
ent users are likely at higher risk for many of the consequences believed to
stem from the cumulative effects of cannabis use because of their high rate of
use. The single greatest health concern arises not from the psychoactive ingre-
dients in cannabis, but from the effects of smoking on the lungs and respiratory
system more generally. There appears to be good evidence that smoking
cannabis impairs lung functioning in a manner similar to tobacco. The car-
cinogenic nature of the smoke may increase the likelihood of respiratory can-
cers but no convincing evidence has been found yet. Larger cohort studies and
good case control studies are needed to inform this important issue.

Chronic cannabis use does not produce gross changes in cognitive functioning
but may impair learning and memory on more sensitive neuropsychological
tests. Some research suggests even these deficits recover with short periods of
abstinence while other studies suggest more durable but still subtle deficits. A
major problem in this research is ruling out pre-existing differences in cognitive
functioning and ancillary behaviors (e.g., alcohol abuse) that may account for the
apparent deficiencies in performance relative to non-user controls. Cross-
sectional studies must be careful in selecting well matched controls. Some recent
studies suggest that the risk for enduring impairment may be greater in those who
begin smoking at younger ages, perhaps because the brain is still developing. It
is also possible that the negative effects on brain functioning are more substantial
in a subset of users whose premorbid attentional and memory functioning is
compromised. The debate on the practical significance of these effects as well as
their recovery with abstinence is far from resolved. More prospective studies
with large samples and sensitive measures of cognitive functioning are needed,
but one recent meta-analysis concludes that “the ‘real life’ impact of such a small
and selective effect is questionable” (Grant et al., 2003, p. 686). It is also inter-
esting to note that the acute effects of cannabis use in regular heavy users may
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not further compromise complex cognitive performance, presumably because
behavioral tolerance develops (Hart et al., 2001).

Although the severity of marijuana use on cognitive functioning is not
resolved, there is some evidence that adolescent users are at risk for lower edu-
cational attainment and greater likelihood of involvement with other illicit
drugs. The causal link between cannabis use and these outcomes is not certain.
Better controlled studies continue to show relationships between cannabis use
and these outcomes after statistically controlling for alternative explanations,
but even these remaining direct effects may be mediated by social forces rather
than the pharmacological effects of the drug. While it seems prudent to recom-
mend against excessive cannabis use during adolescent development we are
not yet sure what the target of our prevention efforts should be.

Cannabis’s acute effects on attention, reaction time, and motor coordination
predict impairment of driving and increased risk for accidents. The frequent
coincidence of cannabis and alcohol use, a known contributor to motor vehicle
accidents, has made it difficult to directly identify a causal link for cannabis.
More recent research has found cannabis to independently increase risk for
accidents. However, it is not clear to what extent these effects are related to
cannabis dependence. History of use is rarely assessed in these studies and it is
possible that dependent users are actually at lower risk than other cannabis
users because tolerance develops too many psychomotor effects.

Other behavior genetic and epidemiological studies reviewed by Anthony
have failed to find long-term economic or psychosocial consequences in heavy
marijuana users once alternative vulnerabilities to these outcomes are taken into
account. Other health concerns primarily affect subgroups of users with pre-
existing health problems (e.g., those with heart disease or those at risk for 
psychoses) and therefore do not constitute a widespread concern related to
cannabis dependence.

Thus, other than the threats to respiratory health, the consequences of contin-
ued cannabis use may not appear all that serious to the cannabis-dependent user.
Examination of the types of problems that bring some users to treatment sug-
gests that the primary concerns of those who seek treatment for dependence
may be personal and relatively subtle (Stephens et al., 2002). Issues of self-
control and self-image along with beliefs that cannabis use may be interfering with
productivity seem to be the primary motivators for change. The relative absence
of more concrete negative consequences may undermine motivation for quitting
or reducing use and consequently must be considered in our understanding of
the nature of cannabis dependence. Motivation for stopping or reducing drug
use is often thought to reflect the weighing of the costs and benefits of making
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that change versus the costs and benefits of continuing to use. If the costs for
continuing and the benefits of stopping are small, as may be perceived by many
cannabis users, then there is little reason to exert more effort to gain control. The
issue of motivation for change has great relevance for the treatment of mari-
juana dependence and is discussed in the next section.

Is the Treatment of Cannabis Dependence Effective?

When we began conducting our first treatment study with cannabis-dependent
users in 1987, there were no controlled trials in the literature. Almost 20 years
later there are now at least 10 published studies and more on the way. A variety
of therapeutic approaches used to treat alcohol and other drug dependencies
have been shown to be efficacious with cannabis-dependent adults. Cognitive-
behavioral (Chapters 6, 7, and 9), motivational enhancement (Chapters 6, 8, and 9),
contingency management (CM) (Chapter 7), and supportive–expressive thera-
pies (Chapter 10) show promise in helping adults achieve abstinence or reduc-
tions in use. Adaptations of these same approaches, as well as family systems,
community reinforcement, and multi-component therapies, are beginning to be
evaluated with adolescents and young adults with encouraging results (Chapters
11–13). The reductions in cannabis use resulting from treatment were often sub-
stantial and accompanied by equally large decrements in self-reported prob-
lems. Long-term abstinence, however, is rare, occurring in about 20% or less of
participants in these trials. As noted earlier, the types of outcomes seen in these
studies are generally similar to those for the treatment of alcohol and other drug
disorders.

Few of these studies have directly compared different therapeutic approaches
and, when they have, differences in treatment modality and intensity con-
founded clear interpretations. Thus, we can say little about which approach
shows the most promise for helping dependent cannabis users achieve absti-
nence or meaningful sustained reductions in use. At least two studies found
clear superiority for longer versus shorter durations of treatment (Chapter 10;
Marijuana Treatment Project Research Group, 2004), but other studies did not
(Budney et al., 2000; Copeland et al., 2001; Stephens et al., 2000). So the 
optimal treatment dose is uncertain as well. On the one hand it is good that there
are a variety of relatively effective approaches for treating cannabis users.
Clinicians can choose familiar approaches, increasing the likelihood that ther-
apy will be conducted with a high degree of skill. On the other hand, the fact that
different approaches and durations of treatment yield similar results tells us 
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little about how or why the treatments work. Without knowledge of the processes
through which treatments work it is difficult to improve on them.

It may be that non-specific factors common to most therapies (e.g., support,
encouragement) are the primary active ingredients, but it seems premature to
discount specific processes proposed by underlying theoretical models. For
instance, evidence was provided that supportive–expressive therapy may work
by increasing self-assertion and interpersonal awareness, thus improving inter-
personal relations and reducing one motive for continued cannabis use (Chapter
10). Although this study lacked a control condition to rule out the possibility that
these changes were the result of reduced cannabis use, rather than the cause, it
illustrates the type of questions that must be asked. In contrast, use of coping
strategies and self-efficacy for resisting cannabis use are primary mediating con-
structs in cognitive-behavioral treatment (CBT) but have not yet been shown to be
differentially affected by CBT versus non-CBT treatments (e.g., Stephens et al.,
1995). Future studies will profit from more attention to the measurement of pro-
posed mediating processes and the use of designs that disentangle the effects of
modality (i.e., group versus individual), duration or length, and type of treatment.

The notion that motivation for change may be a particular issue for cannabis-
dependent users was given further credence in one treatment study by observa-
tions that cannabis users were less likely to attend treatment and more likely to
relapse than other drug users receiving the same intervention (Chapter 9).
Comparisons of cannabis and cocaine users entering treatment in another study
also identified lower levels of initial readiness for change (Budney et al., 1998).
Thus, therapies designed to increase motivation would be expected to demon-
strate particularly good outcomes. Motivational enhancement treatment (MET)
directly targets motivation by attempting to increase users’ intrinsic motivation
for change through problem recognition and self-efficacy enhancement. MET
was effective with cannabis-dependent users relative to no treatment even in
very small doses (Copeland et al., 2001; Marijuana Treatment Project Research
Group, 2004; Stephens et al., 2000). However, no studies have convincingly
demonstrated that its effects on reduced cannabis use were mediated by
increased motivation for change.

Nevertheless, these promising findings with brief MET led to attempts to use
this strategy with non-treatment-seeking populations recruited to a marijuana
check-up (Chapter 8). The most noteworthy aspect of this study may be the 
success in reaching dependent cannabis users who were not interested in treat-
ment. Although those exposed to the MET intervention reduced marijuana use
more than those in the control conditions, the magnitude of change was modest.
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The much larger impact of MET in treatment-seeking populations underscores
the importance of the motivation for change that treatment seekers bring to the
behavior change effort. Even though this initial level of motivation may be less
in cannabis users than many other treatment-seeking drug users, it is greater
than found in similar cannabis users who are not approaching treatment and it
likely interacts with the intervention to create much larger change than can 
be accomplished in non-treatment-seeking populations. Still, the brevity of the
approach and promising findings with a non-treatment-seeking population war-
rant further investigation in a variety of settings to learn more about the param-
eters of its efficacy.

CM also directly targets motivation for change by providing extrinsic incen-
tives. CM added to the effectiveness of MET and CBT in cannabis-dependent
users during the treatment period (Budney et al., 2000; Chapter 7). CM’s
mechanism of action (i.e., contingent reinforcement of negative urine speci-
mens) has been established in research with other drug using populations.
Studies with longer-term follow-ups of treated cannabis users are now needed
to address the durability of change once the contingent reinforcement is dis-
continued. Interestingly, this initial study with cannabis-dependent users sug-
gested that the incremental effects of CM beyond those of MET and CBT may
be fairly specific to abstinence outcomes. Treatment groups did not differ on
their self-reported frequency of cannabis use or problems associated with use
at the end of treatment. It may be that making reinforcement contingent solely
on abstinence creates an all or none effect such that once the person has used
there is little incentive to control use. In another study (Chapter 13), CM was
effective in increasing treatment attendance, but had no effect on drug use
when monetary incentives were contingent solely on treatment attendance.
These findings raise questions regarding the ideal behavioral targets for CM
and the generalizability of effects to related behaviors and outcomes.

CM also faces challenges in dissemination to treatment agencies because of
its frequent reliance on monetary payments for drug abstinence. Alternative
reinforcers have been suggested and are beginning to be studied. Extensions
and adaptations of CM interventions with special populations and polydrug
users show promise and support the continued testing of these interventions
(Chapter 7). The effectiveness of CM further informs our understanding of the
nature of cannabis dependence. By demonstrating that increased incentives for
drug abstinence motivate change, it highlights how the lack of such incentives
may maintain drug use and explain dependence.

Most treatment studies with cannabis-dependent adults have explicitly or
implicitly imposed the goal of abstinence on participants. This is not surprising
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given the illicit status of the drug and political concerns about condoning its use.
However, abstinence is a relatively rare outcome across studies and Sobell and
colleagues (Chapter 9) remind us that there is little evidence that assigned goal
makes a difference in the outcome of treatment with alcohol users. Therefore,
their Guided Self-Change (GSC) approach allows users to decide on their own
goals, in part to increase the appeal of treatment to less motivated participants
who may not accept the goal of abstinence. Two-thirds of the cannabis users in
their study chose a non-abstinent goal. Although the small sample size in this
initial study of GSC with cannabis-dependent users probably precluded sub-
analyses for users with abstinent versus moderate use goals, future research
could be designed to explore the effects of different types of goals, both self-
selected and imposed, on both treatment retention and cannabis use outcomes.

Systematic evaluation of treatment for adolescent cannabis users is in its
early stages. Results from the landmark CYT study (Chapter 11) in many ways
parallel the findings with adults in showing that a variety of therapeutic
approaches and intensities of treatment appear to yield equivalent, but modest,
reductions in cannabis use. However, adolescents in drug treatment differ from
their adult counterparts in several potentially important ways. Adolescents
rarely initiate drug treatment on their own and instead are generally coerced
into treatment by legal, parental, or other social forces. They tend to feel rela-
tively invulnerable to negative outcomes and thus have even less intrinsic moti-
vation for change than the adults who seek treatment. Further, adolescents have
less control over their immediate environment, are heavily influenced by peers,
and have less power to enact changes in the environment that would support
drug abstinence. These obstacles predict less treatment success and call for
multi-component interventions that involve parents, teachers, and peer net-
works. Given these obstacles to successful treatment outcomes, it is particu-
larly surprising that the CYT study did not find the substantially more intensive
multi-component and family-based interventions to be superior to a brief
MET/CBT intervention. Although future analyses of the data in this large
study may yield clues as to what was more or less effective with different sub-
populations, the overall findings are humbling. They suggest once again that
the support and reinforcement for change common to all treatment approaches
may be the primary active ingredients.

One avenue for exploration is to try and reach adolescent cannabis users on
a more voluntary basis. Coercion to treatment likely engages reactance and
defensive processes that are counterproductive to treatment. Although some
users will always come to treatment in this manner, reducing help-seeking bar-
riers for adolescents may increase the proportion who approach treatment with
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a more open mind and willingness to consider the pros and cons of drug use.
The TMCU (Chapter 12) showed promise in attracting adolescents, many of
whom were not considering change, to a brief MET intervention. Although the
lack of control groups in these initial studies make it impossible to know the
efficacy of the MET intervention, the substantial reductions in cannabis use fol-
lowing participation calls for further examination. Studies with control groups
are needed to examine whether the reductions in use are related to pre-existing
motivation for change, the assessment process, or the feedback. It will also be
interesting to explore whether subgroups of less motivated adolescents profit
more from participation.

Finally, as noted earlier, the explosion in research on the neurobiological
substrate that mediates both acute and chronic effects of cannabis is likely to
lead to a number of pharmacological approaches to the treatment of cannabis
dependence. Preclinical studies are starting to appear (e.g., Haney et al., 2003,
2004) and the best candidate agents will eventually be tested in randomized
controlled trials in clinical populations. As with pharmacological treatments
for other drugs of abuse, these trials will likely explore the efficacy of drug
treatments in combination with some of the behavioral treatment approaches
reviewed in this volume. The question of whether pharmacological treatments
can augment the impact of behavioral interventions awaits these studies.

What Should the Policy on Cannabis Dependence Be?

Hall and Swift (Chapter 14) address the implications of research on cannabis
dependence for public policy. While acknowledging that the full public health
burden of cannabis dependence is difficult to estimate, they argue that the num-
ber of users seeking treatment demands a policy response. They rightly caution
against a premature conclusion that the negative consequences associated with
prolonged cannabis use are trivial given the relatively young state of the litera-
ture. And they note that the loss of control reported by dependent users is suf-
ficient to justify a focus on treatment program development regardless of the
severity of consequences associated with use.

Education about the risks of cannabis dependence should be part of any pol-
icy because it may deter initiation or escalation of use that could lead to depend-
ence. But messages need to be honest in presenting that the risks of dependence
increase with increasing frequency of use. Exaggerated messages about the
likelihood of becoming dependent may elicit outright rejection among recre-
ational users. Such messages may be hard to incorporate in prohibitionist soci-
eties that fear sending a message of tolerance for moderate levels of use. On the
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other hand, prohibition likely serves to decrease the number of users and thus
reduces the number who will become dependent. Hall and Swift conclude that
there is too little data to adequately address the effect of relaxing penalties for
cannabis use on the prevalence of cannabis dependence.

Hall and Swift suggest roles for a full spectrum of programs that include pre-
vention efforts targeted at adolescents, screening, and identification of at-risk
users in a variety of settings, brief treatments and interventions as initial low
cost means of promoting change, and more intensive specialist treatments for
those who do not respond to briefer interventions. They acknowledge that
attention to issues of comorbidity and withdrawal management may be needed
in the development of comprehensive treatment policy.

Conclusion

The recommendations for policy are largely consistent with the conclusions
reached in the chapters of this book. We know cannabis dependence exists, we
know it comes with a potential for increased negative consequences that affect
millions of users, and we know that many of those users want help in over-
coming dependence. The consequences of cannabis dependence may not be as
severe as other drug dependencies. Indeed, we have argued that the relative
lack of negative consequences may fuel low motivation for change and under-
mine the effectiveness of treatment interventions. But this is a reason to
develop better treatments that capitalize on and build motivation, rather than an
argument that treatment is not needed.
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