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than intoxication and withdrawal are based on the
DSM criteria for the syndromes they resemble and
may be found in the relevant section of DSM-IV-
TR—for example, cocaine-induced mood disorder
is categorized as a mood disorder. This section
addresses particular issues in the definition and
diagnosis of the more complex conditions. An
important caveat is that a majority of persons who
use substances use more than one at a time, which
complicates diagnosis.

“Addiction,” “cocainism,” and “alcoholism” are
among many terms widely used to describe sub-
stance-related syndromes for which there are no
DSM definitions. Nonetheless, the three terms
generally refer to substance dependence, and in this
review they are used to denote such conditions
interchangeably with the types of substance
dependence as defined in DSM-IV-TR.

SUBSTANCE USE DISORDERS

Substance dependence

Dependence is a state comprising cognitive,
behavioral, and physiological features that together

In the United States, substance use disorders
constitute a tremendous medical and social chal-
lenge: 13.8% of all Americans will have an alcohol-
related substance use disorder in their lifetime, and
an estimated 7.1% (15.1 million) of Americans 12
years old or older were current users of illicit drugs
in 2001. The cost to the nation exceeds $275 bil-
lion annually. We provide a general review of the
subject, focusing especially on advances in diagno-
sis, natural history, genetics, pathophysiology, psy-
chopathology, and treatment.

DEFINITION

In DSM-IV-TR (1), substance-related disorders
are divided into two groups: substance use disor-
ders, which include substance dependence and
substance abuse, and substance-induced disorders,
which encompass substance intoxication, sub-
stance withdrawal, and other psychiatric syn-
dromes that are the direct pathophysiological
consequence of use of a substance. DSM-IV-TR
distinguishes substance-induced mental disorders
from substance-induced disorders that are due to
general medical conditions and those for which the
causes are unknown.

DSM-IV-TR provides generic definitions for
dependence, abuse, intoxication, and withdrawal
and, with some exceptions, specific criteria sets for
each of these states for almost all substances of
abuse. For some substances, these diagnoses may be
made in the absence of a specific criteria set. Table
1 indicates whether criteria sets have been estab-
lished for certain states or substance combinations.
Definitions of substance-induced syndromes other

112255F O C U S

R
E

V
I

E
W

Substance-Related  
Disorders

Avram H. Mack, M.D.
Richard J. Frances, M.D.

From Silver Hill Hospital, New Canaan, Connecticut. Address reprint requests to Dr. Mack, c/o Office of
the Medical Director, Silver Hill Hospital, 208 Valley Road, New Canaan, CT 06840;
avram_mack@hotmail.com, e-mail.

CCMMEE  DDiisscclloossuurree  SSttaatteemmeenntt
Dr. Mack is a shareholder of Bristol-Myers Squibb and a shareholder of Fidelity Select Biotechnology
Fund. Dr. Frances has no potential conflicts of interest to disclose.

Substance-related disorders are common and cause significant medical, social, and psychological prob-
lems among users and those around them. This DSM category comprises a protean set of clinical syn-
dromes, with the different substances exerting various effects. The authors review the diagnosis, natural
history, biopsychosocial underpinnings, testing, and treatment of these disorders, focusing on the latest
and most practical findings from the research and clinical literature. The future directions of the under-
standing and treatment of substance-related disorders are discussed.

FOCUS_volI_no2_HW.qxd  4/3/2003  2:01 PM  Page 125



12-month period. Substance abuse does not apply
to caffeine and nicotine (see Table 1).

Substance-induced disorders

Substance intoxication and substance withdrawal
are described in Tables 4 and 5, respectively. A
diagnosis of a substance-induced mental disorder
denotes the presence of a particular syndrome once
it has been established that it is the direct result of
the substance (via intoxication or withdrawal).
Some disorders can persist after the substance has
been eliminated from the body, but symptoms last-
ing more than 4 weeks after acute intoxication or
withdrawal are considered manifestations either of
a primary mental disorder or of a persisting sub-
stance-induced disorder. The differential diagnosis
can be complicated: withdrawal from some sub-
stances (e.g., sedatives) may look like intoxication
with others (e.g., amphetamines).

ALCOHOL

Alcohol use disorders: abuse and
dependence

It is important to distinguish alcohol abuse from
dependence; the prognostic implications of the two
differ in terms of use, continued meeting of diag-
nostic criteria, and treatment. The alcohol abuser

signify continued substance use despite significant
substance-related problems (Table 2). It is a pattern
of repeated use lasting at least 12 months that can
result in tolerance, withdrawal, and compulsive
drug-taking behavior. Not all substances produce
tolerance or withdrawal syndromes (see Table 1).
Tolerance is the need for greatly increased amounts
of a substance to produce a desired effect or a
greatly diminished effect with constant use of the
same amount of the substance. Withdrawal occurs
when blood or tissue concentrations of a substance
decline in an individual who had maintained pro-
longed heavy use of the substance. In this state the
individual will likely take the substance to relieve
or to avoid unpleasant withdrawal symptoms.
Neither tolerance nor withdrawal is necessary or
sufficient for a diagnosis of substance dependence,
but a history of tolerance or withdrawal is usually
associated with a poorer prognosis.

Substance abuse

Substance abuse as defined in DSM-IV-TR
includes continued use of a substance, despite sig-
nificant problems caused by its use, by an individ-
ual who does not meet criteria for substance
dependence (Table 3). “Failure to fulfill major role
obligations” is a criterion. To fulfill an abuse crite-
rion, the substance-related problem must have
occurred repeatedly or persistently during the same
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Table 1. Diagnoses Associated With Class of Substancesa

a From DSM-IV-TR
b Also hallucinogen persisting perception disorder (flashbacks).
Note: X, I, W, I/W, or P indicates that the category is recognized in DSM-IV. In addition, I indicates that the specifier “with onset during intoxication” may be noted for the cat-

egory (except for intoxication delirium); W indicates that the specifier ”with onset during withdrawal” may be noted for the category (except for withdrawal delirium); and
I/W indicates that either ”with onset during intoxication” or ”with onset during withdrawal” may be noted for the category. P indicates that the disorder is persisting.

Depend-
ence 
Disorder

Abuse Intoxica-
tion

With-
drawal 

Intoxiaca-
tion 
Delirium

With- 
drawal 
Delirium

Dementia Amnestic 
Disorder

Psychotic 
Disorders

Mood 
Disorders

Anxiety 
Disorders

Sexual 
Dysfunc-
tions

Sleep
Disorders

Alcohol X X X X I W P P I/W I/W I/W I I/W 

Amphetamines X X X X I    I I/W I I I/W 

Caffeine   X        I  I 

Cannabis X X X  I    I  I   

Cocaine X X X X I    I I/W I/W I I/W 

Hallucinogens X X X  I    Ib I I   

Inhalants X X X  I  P  I I I   

Nicotine X   X          

Opioids X X X X I    I I  I I/W 

Phencyclidine X X X  I    I I I   

Sedatives, hypnotics, X X X X I W P P I/W I/W W I I/W 
   or anxiolytics 

Polysubstance X             

Other X X X X I W P P I/W I/W I/W I I/W 
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might not progress to dependence, and the alcohol-
dependent person must become abstinent (2).
Specifying whether physiological dependence is
present has prognostic value, because it indicates a
more severe clinical course (3), especially when
withdrawal rather than tolerance is the basis for the
diagnosis of physiological dependence. The term
“primary alcoholism” is used in the context of psy-
chiatric comorbidity. It refers to alcohol depend-
ence that has led to psychopathology, most often
an anxiety or mood disorder. “Secondary alco-
holism” refers to dependence on alcohol that results
from self-medication for an underlying psychiatric
disorder. It commonly occurs with schizophrenia
and bipolar disorder.

Alcohol-induced disorders

The alcohol-induced disorders include intoxica-
tion, withdrawal, intoxication delirium or with-
drawal delirium, withdrawal seizures,
alcohol-induced persisting dementia, alcohol-
induced persisting amnestic disorder (Korsakoff ’s
syndrome), alcohol-induced psychotic disorder, and
sexual dysfunction. Alcohol intoxication is time-lim-
ited and reversible, with onset depending on toler-
ance, amount ingested, and amount absorbed. It is
affected by interactions with other substances, med-
ical status, culture, and individual variation.

Delirium tremens can occur during either alco-
hol withdrawal or alcohol intoxication.
Hallucinations may be auditory and of a persecu-
tory nature, or they may be kinesthetic. Delirium
tremens can appear suddenly, but usually it occurs
gradually 2–3 days after cessation of drinking and
reaches its peak intensity on day 4 or 5. It is usually
benign and short-lived, subsiding after 3 days in
the majority of cases, although subacute symptoms
may last weeks. The fatality rate is estimated at less
than 1%. Delirium tremens is associated with
infections, subdural hematomas, trauma, liver dis-
ease, and metabolic disorders. If death occurs dur-
ing delirium tremens, the cause is usually infectious
fat embolism or cardiac arrhythmia (usually associ-
ated with hyperkalemia, hyperpyrexia, and poor
hydration). Alcohol withdrawal seizures that are
not a part of delirium tremens generally occur
between 7 and 38 hours after the last alcohol use in
chronic drinkers; the average is about 24 hours
after the last drink. About 10% of all chronic
drinkers experience a grand mal seizure at some
time; of these, one-third go on to delirium
tremens, and 2% go on to status epilepticus.
Alcohol lowers the seizure threshold, which likely
contributes to these seizures.

Thiamine deficiency associated with prolonged
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Table 2. Criteria for Substance Dependencea

A. Maladaptive pattern of substance use, leading to clinically significant
impairment or distress, as manifested by three (or more) of the following,
occurring at any time in the same 12-month period:

(1) Tolerance, as defined by either of the following:

(a) A need for markedly increased amounts of the substance to achieve
intoxication or desired effect

(b) Markedly diminished effect with continued use of the same amount of
the substance

(2) Withdrawal, as manifested by either of the following:

(a) The characteristic withdrawal syndrome for the substance (refer to
Criteria A and B of the criteria sets for withdrawal from the specific sub-
stances)

(b) The same (or a closely related) substance is taken to relieve or avoid
withdrawal symptoms

(3) The substance is often taken in larger amounts or over a longer period
than was intended.

(4) There is a persistent desire or unsuccessful efforts to cut down or control
substance use.

(5) A great deal of time is spent in activities necessary to obtain the sub-
stance (e.g., visiting multiple doctors or driving long distances), use the
substance (e.g., chain-smoking), or recover from its effects.

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

(7) The substance use is continued despite knowledge of having a persistent
or recurrent physical or psychological problem that is likely to have been
caused or exacerbated by the substance (e.g., current cocaine use despite
recognition of cocaine-induced depression, or continued drinking despite
recognition that an ulcer was made worse by alcohol consumption).

Specify if:

With physiological dependence: evidence of tolerance or withdrawal (i.e.,
either item 1 or 2 is present)

Without physiological dependence: no evidence of tolerance or withdrawal
(i.e., neither item 1 nor 2 is present)

Course specifiers (see DSM-IV-TR text for definitions):

Early full remission

Early partial remission

Sustained full remission

Sustained partial remission

On agonist therapy

In a controlled environment

a From DSM-IV-TR
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ment of Wernicke’s encephalopathy with large
doses of thiamine may prevent the development of
Korsakoff ’s syndrome.

SEDATIVES, HYPNOTICS, AND ANXIOLYTICS

These substances induce syndromes generally
like those induced by alcohol, but their pharmaco-
kinetics differ from alcohol’s in significant ways.
Physical dependence on substances of this class is a
predictable phenomenon that is closely related to
dosage, half-life, and duration of use. At therapeu-
tic doses, dependence may occur over the course of
weeks, but at higher doses dependence develops
more rapidly. The benzodiazepines vary in terms of
half-life and predominant pharmacokinetics, lead-
ing to different abuse potentials. Salzman has pro-
vided a review (4).

Sedative, hypnotic, or anxiolytic withdrawal is a
characteristic syndrome that develops in response
to a relative decrease in intake after regular use.
Grand mal seizures occur in 20%–30% of
untreated individuals. The withdrawal syndrome
produced by substances in this class may present as
a life-threatening delirium.

OPIOIDS

Opioid use disorders

Opioids refers to all drugs in this class, including
heroin, morphine, synthetic drugs, and others. Most
individuals with opioid dependence have significant
tolerance and experience withdrawal. As noted in
Table 1, there are no specific criteria for the diagno-
sis of opioid dependence or abuse other than the
generic criteria. A diagnosis of dependence rather
than of abuse is called for when use is accompanied
by compulsive behavior related to opioids.

Opioid-induced disorders

Opioid intoxication and overdose are reversible
by the administration of naloxone. Opioid with-
drawal is a syndrome that follows a relative reduc-
tion in heavy and prolonged use. The syndrome
begins within 6–8 hours after the last dose and
peaks between 48 and 72 hours; symptoms disap-
pear in 7–10 days. The signs and symptoms are the
opposite of those of the acute agonist effects:
lacrimation, rhinorrhea, pupillary dilation, pilo-
erection, diaphoresis, diarrhea, yawning, mild
hypertension, tachycardia, fever, and insomnia
(Table 6). A flulike syndrome subsequently devel-
ops, with complaints, demands, and drug seeking.

heavy alcohol use produces alcohol-induced per-
sisting amnestic disorder, or Korsakoff ’s syndrome,
and its associated neurological deficits—peripheral
neuropathy, cerebellar ataxia, and myopathy.
Korsakoff ’s syndrome often follows acute
Wernicke’s encephalopathy—confusion, ataxia,
nystagmus, ophthalmoplegia, and other neurologi-
cal signs. As the encephalopathy subsides, severe
impairment of anterograde and retrograde memory
remains; confabulation is common. Early treat-
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Table 3. Criteria for Substance Abusea

A. A maladaptive pattern of substance use leading to clinically
significant impairment or distress, as manifested by one (or
more) of the following, occurring within a 12-month period:

(1) Recurrent substance use resulting in a failure to fulfill major
role obligations at work, school, or home (e.g., repeated
absences or poor work performance related to substance use;
substance-related absences, suspensions, or expulsions from
school; neglect of children or household)

(2) Recurrent substance use in situations in which it is physi-
cally hazardous (e.g., driving an automobile or operating a
machine when impaired by substance use)

(3) Recurrent substance-related legal problems (e.g., arrests for
substance-related disorderly conduct)

(4) Continued substance use despite having persistent or recur-
rent social or interpersonal problems caused or exacerbated
by the effects of the substance (e.g., arguments with spouse
about consequences of intoxication, physical fights)

B. The symptoms have never met the criteria for substance
dependence for this class of substance.

a From DSM-IV-TR

Table 4. Criteria for Substance Intoxicationa

A. The development of a reversible substance-specific syndrome
due to recent ingestion of (or exposure to) a substance. Note:
Different substances may produce similar or identical syn-
dromes.

B. Clinically significant maladaptive behavioral or psychological
changes that are due to the effect of the substance on the
central nervous system (e.g., belligerence, mood lability, cog-
nitive impairment, impaired judgment, impaired social or occu-
pational functioning) and develop during or shortly after use of
the substance

C. The symptoms are not due to a general medical condition and
are not better accounted for by another mental disorder.

a From DSM-IV-TR
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amphetamine, dextroamphetamine, and meth-
amphetamine), are grouped with amphetamine-
like substances that are structurally different, such
as methylphenidate.

Uncomplicated withdrawal is usually not life-
threatening unless a severe underlying disorder,
such as cardiac disease, is present. Withdrawal
occurs in 60%–94% of neonates of opioid-
addicted mothers, beginning 12–24 hours after
birth and sometimes persisting for months.

COCAINE

Cocaine can be chewed in the form of coca
leaves, smoked in the form of coca paste, inhaled or
injected as cocaine hydrochloride powder, or
smoked in a cocaine alkaloid form (“freebase,” or
“crack”). “Speedballing”—mixing cocaine and
heroin—is particularly dangerous because of the
potentiation of respiratory depressant effects.

Cocaine use disorders

Cocaine use can quickly produce dependence.
With cocaine’s short half-life, frequent use is
needed to maintain the high. Tolerance occurs with
repeated use. The intensity and frequency of
cocaine use are less in abuse than in dependence.

Cocaine-induced disorders

Cocaine-induced states must be clearly differen-
tiated from schizophrenia, mood disorders, and
anxiety disorders. Cocaine’s autonomic stimulant
effects are more common than its depressant
effects, which emerge only with chronic high-dose
use. In overdose, cocaine’s effects on the noradren-
ergic system are significant and produce muscular
twitching, rhabdomyolysis, seizures, cerebrovascu-
lar accident, myocardial infarction, arrhythmia,
and respiratory failure. Metabolism is slowed when
cocaine is combined with alcohol (producing
cocaethylene), which increases the risk of death by
18 to 25 times. Tolerance to cocaine’s euphoric
effects can develop during a binge. Often amphet-
amine or phencyclidine intoxication can be distin-
guished from cocaine intoxication only through
toxicological studies. EEG abnormalities may be
present during withdrawal from cocaine. Cocaine
intoxication delirium may occur within 24 hours
of use. Cocaine intoxication delirium and cocaine-
induced psychotic disorder (usually with delusions)
are not uncommon and should be kept in mind
when evaluating patients with delirium or psy-
chosis.

AMPHETAMINES

In the DSM-IV-TR, amphetamines, which have
a substituted-phenylethylamine structure (e.g.,
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Table 5. Criteria for Substance Withdrawala

A. The development of a substance-specific syndrome due to the
cessation of (or reduction in) substance use that has been
heavy and prolonged

B. The substance-specific syndrome causes clinically significant
distress or impairment in social, occupational, or other impor-
tant areas of functioning.

C. The symptoms are not due to a general medical condition and
are not better accounted for by another mental disorder.

a From DSM-IV-TR

Table 6. Diagnostic Criteria for Opioid Withdrawala

A. Either of the following:

(1) Cessation of (or reduction in) opioid use that has been
heavy and prolonged (several weeks or longer)

(2) Administration of an opioid antagonist after a period of opi-
oid use

B. Three (or more) of the following, developing within minutes to
several days after Criterion A:

(1) Dysphoric mood

(2) Nausea or vomiting

(3) Muscle aches

(4) Lacrimation or rhinorrhea

(5) Pupillary dilation, piloerection, or sweating

(6) Diarrhea

(7) Yawning

(8) Fever

(9) Insomnia

C. The symptoms in Criterion B cause clinically significant dis-
tress or impairment in social, occupational, or other important
areas of functioning.

D. The symptoms are not due to a general medical condition and
are not better accounted for by another mental disorder.

a From DSM-IV-TR
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HALLUCINOGENS
This diverse group of substances includes

indolamine derivatives (LSD, morning glory
seeds), phenylalkylamine derivatives (mescaline,
STP [2,5-dimethoxy-4-methylamphetamine],
and ring-substituted amphetamines—MDA
[methylenedioxyamphetamine; “old ecstasy”],
MDMA [methylenedioxymethamphetamine;
new “Ecstasy”], MDEA [methylenedioxyetham-
phetamine]), indole alkaloids (psilocybin, DMT
[dimethyltryptamine]), and miscellaneous other
compounds. Hallucinogens are usually taken
orally, although dimethyltryptamine is smoked
and sometimes injected.

Hallucinogen-induced disorders

In hallucinogen intoxication, perceptual changes
occur alongside full alertness during or shortly after
use. Changes include subjective intensification of
perceptions, depersonalization, derealization, illu-
sions, hallucinations, and synesthesias. DSM-IV-
TR diagnosis requires the presence of at least two
of seven physiological signs. Hallucinations are
usually visual, often involving geometric forms but
sometimes involving persons and objects. Auditory
or tactile hallucinations are rare. Reality testing is
usually preserved.

Hallucinogen persisting perception disorder
(“flashbacks”) after cessation of hallucinogen use
involves the reexperiencing of one or more of the
same perceptual symptoms experienced while orig-
inally intoxicated. These are usually fleeting events,
but in rare instances they may be lasting.
Symptoms may be triggered by stress, drug use
(including that of other drugs), or sensory depriva-
tion, and they may be triggered intentionally.
Psychotic disorder not otherwise specified is the
proper diagnosis if the patient interprets the per-
ceptions as reality or having origins that are unreal.

CANNABIS

Cannabis-induced disorders

The cannabis class includes substances such as
marijuana, hashish, and purified delta-9-tetrahy-
drocannabinol (THC). Usually smoked, these
may also be mixed with food and eaten.
Intoxication peaks 10–30 minutes after smoking
cannabis and lasts about 3 hours. As lipophilic
molecules, cannabinoids and their metabolites
have a half-life of approximately 50 hours, and
their effects may persist for 12–24 hours. At least
two of the following signs develop within 2 hours

Amphetamine-induced disorders
In amphetamine intoxication, behavioral and

psychological changes are accompanied by signifi-
cant physiological and CNS syndromes. The state
begins no more than 1 hour after use, depending
on the drug and the method of delivery.
“Perceptual disturbances” should be specified when
hallucinations or illusions occur in intoxication
without delirium if reality testing is intact. If hallu-
cinations or illusions are accompanied by impaired
reality testing, the diagnosis of amphetamine-
induced psychotic disorder with hallucinations
should be considered. Differentiating between
amphetamine-induced psychosis and schizophre-
nia can be difficult (5).

PHENCYCLIDINE AND KETAMINE

Variations of phencyclidine (PCP) include its
thiophene analogue TCP (thienyl-cyclohexylpiperi-
dine) and ketamine. These substances can be used
orally or intravenously, and they can be smoked and
inhaled. PCP is often mixed with other substances
such as amphetamines, cannabis, cocaine, or hallu-
cinogens.

Phencyclidine use disorders

Although the DSM-IV-TR diagnostic criteria for
PCP dependence include the first seven items of
the generic definition of substance dependence,
criteria 2A and 2B may not apply, given that a
clear-cut withdrawal pattern is difficult to estab-
lish. Adverse reactions to PCP, as with hallucino-
gens, may be more common among individuals
with preexisting mental disorders. PCP depend-
ence may have a rapid onset.

Phencyclidine-induced disorders

PCP intoxication produces both sympathetic
and cholinergic effects. Intoxication begins
within 5 minutes of use and peaks within 30
minutes. High-dose intoxication and overdose
can produce hyperthermia and involuntary
movements followed by amnesia, and coma,
analgesia, seizures, and respiratory depression at
the highest doses (i.e., greater than 20 mg).
Because PCP is lipophilic, intoxication may per-
sist for days. Mydriasis and nystagmus (vertical
more than horizontal) are characteristic of PCP
use. Perceptual disturbances should be specified
if present. Psychosis is the most common PCP-
induced mental disorder. Chronic psychosis may
occur, along with long-term neuropsychological
deficits.
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Inhalant-induced disorders
Inhalant intoxication involves clinically significant

behavioral or psychological changes accompanied by
dizziness or visual disturbances, nystagmus, incoor-
dination, slurred speech, unsteady gait, tremor, and
euphoria. Higher doses of inhalants may lead to the
development of lethargy and psychomotor retarda-
tion, generalized muscle weakness, depressed
reflexes, stupor, or coma. Inhalant-induced mental
disorders may be characterized by symptoms that
resemble primary disorders. Mild to moderate intox-
ication with inhalants can be similar to intoxication
caused by CNS depressants.

CAFFEINE

There is no DSM-IV-TR diagnosis for caffeine
dependence or abuse. Although withdrawal
headaches may occur, they are usually not severe
enough to require treatment. Doses leading to caf-
feine intoxication can vary. At massive doses, grand
mal seizures and respiratory failure can result. In
persons who have developed tolerance, intoxication
may not occur despite high caffeine intake. DSM-
IV-TR recognizes other caffeine-induced disorders
such as anxiety disorder and sleep disorder, and
there is a category for caffeine-related disorder not
otherwise specified.

OTHER (OR UNKNOWN) SUBSTANCE-RELATED
DISORDERS

The DSM-IV-TR category of other (or
unknown) substance-related disorders encom-
passes symptoms that result either from use of a
substance whose identity is unknown when the
patient presents or from use of a substance that
belongs to a class that does not have its own cate-
gory. Examples of the latter include amyl nitrate,
anticholinergic medications, gamma-hydroxybu-
tyrate (GHB) (discussed below in Epidemiology
and Natural History), corticosteroids, anabolic
steroids (6), antihistamines, and a growing list of
prescription drugs (e.g., angiotensin-converting
enzyme [ACE] inhibitors, fluoroquinolones, and
others) (7).

POLYSUBSTANCE DEPENDENCE

The DSM-IV-TR diagnosis of polysubstance
dependence is used when an individual has, within
the past year, repeatedly used at least three classes of
substances (excluding nicotine and caffeine) with-
out one predominating. Dependence is global and
not for any one drug. There is no category of poly-
substance abuse.

of use: conjunctival injection, increased appetite,
dry mouth, and tachycardia. Intoxication with
CNS depressants (including alcohol, benzodi-
azepines, barbiturates, and other drugs), unlike
with cannabis, usually decreases appetite,
increases aggressive behavior, and produces nys-
tagmus or ataxia. At low doses, hallucinogen
intoxication may resemble cannabis intoxication.
Acute adverse reactions to cannabis should be dif-
ferentiated from panic, major depressive disorder,
delusional disorder, bipolar disorder, and para-
noid schizophrenia.

Cannabis-induced delusional disorder is a syn-
drome that may occur soon after use. It may be
associated with persecutory delusions, marked
anxiety, depersonalization, and emotional lability
and is often misdiagnosed as schizophrenia.
Subsequent amnesia of the episode can occur.
Chronic use can cause a syndrome resembling
dysthymic disorder.

NICOTINE

Nicotine has euphoric effects and reinforcement
properties similar to those of cocaine and opioids,
and its use can lead to dependence. Nicotine with-
drawal develops when use is stopped or reduced
after a prolonged period (at least several weeks) of
daily use. The withdrawal syndrome includes four
or more of the following: dysphoric or depressed
mood; insomnia; irritability, frustration, or anger;
anxiety; difficulty concentrating; restlessness or
impatience; decreased heart rate; and increased
appetite or weight gain. After cessation, heart rate
decreases 5–12 beats per minute within a few days,
and weight increases on average 2–3 kg over the
course of the first year.

INHALANTS

This class of substances includes the aliphatic
and aromatic hydrocarbons found in products such
as gasoline, glue, paint thinners, and spray paints;
the halogenated hydrocarbons found in cleaners,
correction fluid, and spray-can propellants; and
other volatile compounds containing esters,
ketones, and glycols.

Inhalant use disorders

All of the substances in this class may produce
dependence, abuse, or intoxication. There are no
specific criteria sets for dependence or abuse of
inhalants, partially because of uncertainty about
whether tolerance or withdrawal syndromes
develop with use of these substances.
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ence, craving is higher among those with schizo-
phrenia than among those without schizophrenia
(13).

Anxiety disorders

The relationship between anxiety and substance
use has undergone a great deal of study, and the
recent literature has focused particularly on sub-
stance use in posttraumatic stress disorder (PTSD).
After the disasters of September 11, 2001, an
increase was observed in relapse and in new use of
substances (14). Alcohol and substance use can
increase vulnerability to PTSD, and PTSD can
worsen alcohol and drug problems. Pfefferbaum
and Doughty (15) found that after the 1995
Oklahoma City bombing, alcohol use among vic-
tims increased. Alcohol use was not successful in
alleviating symptoms in these individuals, and in
fact it increased functional impairment. For a gen-
eral review of anxiety and alcoholism, see Frances
and Borg (16).

Neuropsychiatric disorders

Chronic abuse of alcohol, sedatives, or inhalants
has been correlated with brain damage and neu-
ropsychological impairment. Such impairment
may be obvious (as in alcohol dementia and
Korsakoff ’s syndrome) or relatively mild and
detectable only by neuropsychological testing.
Cognitive impairment may be short-lived and
recede after 3–4 weeks of abstinence, may improve
gradually over several months or years of absti-
nence, or may be permanent.

EPIDEMIOLOGY AND NATURAL
HISTORY

In 2001, some 7.1% (15.1 million) of
Americans 12 years old or older were current
users of illicit drugs, up from 6.3% in 2000 (17).
In the most recent estimates of substance use dis-
order diagnoses (1999), 3.6 million Americans
met diagnostic criteria for dependence on illicit
drugs, and 1.1 million of these were 12 to 17
years old (18). Drug abuse deaths reported to the
Drug Abuse Warning Network (DAWN) have
increased in all metropolitan areas in recent years
(19). In the Epidemiologic Catchment Area
study, 30% of alcoholic individuals also met cri-
teria for another substance use disorder. The
actual monetary cost to the nation is estimated to
exceed $275 billion annually.

The large-scale studies that have produced data on
substance use disorders include DAWN (19), the

PSYCHIATRIC COMORBIDITY
Dual diagnosis patients are those who have a

substance abuse disorder and another major psy-
chiatric diagnosis. Among the major psy-
chopathologies, the reported odds ratios for
comorbid substance use are 2 for major depressive
disorder, 3 for panic disorder, 5 for schizophrenia,
and 7 for bipolar illness (8).

Affective disorders

Prognosis is worsened by the presence of
untreated major depression in a patient with pri-
mary alcoholism and by the presence of secondary
alcoholism in a patient with primary depressive
disorder. One study conducted with a large popu-
lation of alcoholic patients found that primary
major depressive episodes were more likely to
occur in patients who were female, white, and
married, who had experience with fewer drugs
and less treatment for alcoholism, who had
attempted suicide, and who had a close relative
with a major mood disorder (9). Differentiating
between primary and secondary alcoholism thus
has clinical significance.

The prevalence of major depression ranges from
17% to 30% among persons who are addicted to
heroin and is considerably higher among those
being treated with methadone. Depressive
episodes often are mild, may be related to treat-
ment seeking, and frequently are stress related. In
one study, depression was found to be a poor
prognostic sign at 2.5-year follow-up in patients
addicted to opioids, except in those who had
coexistent antisocial personality; for this group,
the presence of depression actually improved
prognosis (10).

Affective disorders have been concurrently diag-
nosed in 30% of cocaine addicts, with a significant
proportion of these patients having bipolar or
cyclothymic disorder. One group has found that
alcohol abuse may be more associated with depres-
sion, whereas cannabis abuse may be more com-
monly associated with mania (11).

Psychosis

Psychotic symptoms can result from the use of a
wide range of psychoactive substances. Various
studies have shown that 50%–60% of schizophre-
nia patients and 60%–80% of bipolar patients
abuse substances (12). Persons with schizophrenia
also are more likely than the general population to
use tobacco and caffeine. Tobacco use has been
associated with lowering of blood levels of neu-
roleptics. Among patients with cocaine depend-
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Hematological effects. Alcoholism is part of the
differential diagnosis for anemia, especially mega-
loblastic anemia. Alcohol impairs immune func-
tion and promotes oropharyngeal, esophageal,
gastric, hepatic, breast, and pancreatic cancer.

Endocrinological effects. Alcohol affects male
sexual function and fertility directly, through
effects on testosterone levels, and indirectly,
through testicular atrophy. Increased levels of estro-
gen in men lead to gynecomastia and body hair
loss. In women there may also be severe gonadal
failure. Hypoglycemia may result from excessive
alcohol ingestion.

Neurological effects. Alcohol increases blood
pressure and is associated with an increased risk of
cerebrovascular accident. Alcoholic cerebellar
degeneration is a slowly evolving condition in
patients with a long-standing history of excessive
alcohol use. Alcoholic peripheral neuropathy is
characterized by stocking-and-glove paresthesia
with decreased reflexes and autonomic nerve dys-
function. Other long-term neurological effects of
alcoholism include central pontine myelinolysis,
Marchiafava-Bignami disease, and muscular
pathology.

Cardiovascular effects. Heavy drinkers have an
elevated risk of cardiomyopathy and heart failure
and lower post–myocardial infarction survival
rates. On the other hand, moderate use of alcohol
may have beneficial effects on both the risk of heart
failure in the elderly (30) and on postinfarction
mortality risk (31).

SEDATIVES, HYPNOTICS, AND ANXIOLYTICS

Abuse of the substances in this category is often
iatrogenic. Chronic sedative abuse can produce
“blackouts” and neuropsychological damage simi-
lar to those seen in alcoholic patients (32). This
class of drugs may cause hypotension, sedation,
cerebellar toxicity, psychomotor impairment (espe-
cially in the elderly), cognitive impairment, and, of
course, dependence. The potential for morbidity
and mortality is increased when these substances
are used along with other CNS depressants.
Flunitrazepam (trade name, Rohypnol) is a highly
potent benzodiazepine sold outside the United
States that is also used as a “date rape” drug because
it produces anterograde amnesia (33).

OPIOIDS

Lifetime heroin prevalence estimates were 2.3
million in 1979, 1.7 million in 1992, 2 million in
1997, and 2.4 million in 1998 (18). The
Epidemiologic Catchment Area study showed that

Monitoring the Future study, which focuses on
American adolescents and young adults (20); the
National Household Survey (18); the Epidemiologic
Catchment Area study (21); and the National
Comorbidity Survey (22).

ALCOHOL

The Epidemiologic Catchment Area study found
that 13.8% of Americans will have an alcohol-
related substance use disorder in their lifetime. At
least 9 million Americans are alcohol dependent,
and another 6 million abuse alcohol. The annual
costs attributed to alcohol use disorders exceed
$166.5 billion annually (23).

Vaillant’s (24) studies found that some alcohol
abusers drink until death, others stop drinking, and
still others display a pattern of long abstinence fol-
lowed by relapses. Risk-taking, sensation-seeking
individuals are thought to be at particularly high
risk of developing alcoholism. It has been estab-
lished that alcoholism occurs in families, but the
mode of transmission is unknown.

Biological markers may identify those at risk of
developing alcohol use disorders. There is evidence
that alcohol ingestion by not-yet-alcoholic children
of alcoholics produces less subjective feelings of
intoxication, less impairment of motor perform-
ance, less body sway or static ataxia, and less
change in cortisol and prolactin levels than it does
in others (25). There is also evidence of low-ampli-
tude P300 event-related potential in alcoholic per-
sons and in abstinent sons of alcoholic men.

Complications

Morbidity and mortality due to alcohol are high,
especially given the effects of alcohol use on vio-
lence and on liver disease (26). About 25% of gen-
eral hospital admissions are related to chronic
alcohol use.

Violence. There is a strong association between
alcohol and violence. The suicide rate among per-
sons with alcoholism is 5%–6%. Nearly 50% of
violent deaths in the United States, including traf-
fic fatalities, are linked with alcohol (27, 28). In
2001, more than 1 in 10 Americans, or 25.1 mil-
lion persons, reported having driven under the
influence of alcohol at least once in the preceding
12 months (17).

Gastrointestinal effects. Alcoholism is the lead-
ing risk factor for cirrhosis, which occurs in 10% of
alcoholic persons. Of patients who have chronic
pancreatitis, 75% have an alcohol use disorder.
Alcoholic hepatitis has a 5-year mortality rate of
50% (29).
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grand mal seizure, and respiratory arrest. There is
evidence of cerebrovascular disease secondary to
chronic use (36). Chronic complications of
intranasal abuse include nasoseptal defects and
dental neglect as a result of cocaine’s anesthetic
properties. Intravenous use may produce any of the
sequelae of unsterile technique or contaminants.

AMPHETAMINES

Some 4.7 million Americans have tried meth-
amphetamine (18). Amphetamine abuse may start
as attempts to lose weight or to increase energy.
The long-term sequelae of amphetamine use
mimic those of cocaine. Intravenous administra-
tion can produce the same medical complications
as with other drugs.

PHENCYCLIDINE AND KETAMINE

Chronic use of PCP may lead to neuropsycho-
logical deficits, psychotic episodes, and violence.
Use of ketamine is growing, especially among
youths and young adults. Ketamine and its active
metabolite, norketamine, act at many CNS recep-
tor sites, including the N-methyl-D-aspartate
(NMDA) receptor. Ketamine is taken intranasally
or orally. It quickly creates dissociation, and it may
produce psychosis in normal individuals (37). The
acute medical effects of both PCP and ketamine
can be serious; they may produce neurological tox-
icity, rhabdomyolysis, and sympathetic stimula-
tion. Respiratory arrest or apnea also can occur,
with a risk of aspiration. In cases of death from
overdose, pulmonary edema has been noted.

HALLUCINOGENS

In 1999 there were an estimated 1.2 million new
hallucinogen users in the United States, and the
rate of current use nationwide was 0.4%. The
number of persons reporting that they had ever
tried Ecstasy (MDMA) increased from 6.5 million
in 2000 to 8.1 million in 2001 (17).

Most hallucinogens can produce acute adverse
effects (e.g., the “bad trip”). Hallucinogen use can
also lead to chronic effects, including prolonged
psychotic states that resemble psychosis or mania.
Flashbacks, another potential chronic sequela of
hallucinogen use, occur in 15%–30% of chronic
users. Some of the drugs in this class, such as
MPTP, have produced permanent parkinsonism by
selective destruction of the substantia nigra.

MDMA, a serotonin releaser and serotonin reup-
take inhibitor, may produce acute, fulminant states
that variously include hepatotoxicity, disseminated

opioid use was greater among males, who were
found to be three to four times as likely as females
to use drugs of this type. Greater associated psy-
chopathology is found in cultural groups in which
heroin is less endemic. The course of heroin addic-
tion generally involves an interval of 2–6 years
between regular use and treatment seeking.

Complications

Impurities and contaminated needles may lead
to endocarditis, septicemia, pulmonary embolism,
pulmonary hypertension, skin infections, hepatitis
B, and HIV infection. Because of infection, homi-
cide, suicide, overdose, and AIDS, the death rate of
young addicts is 20 times higher than that of non-
addicts.

COCAINE

In 1999 an estimated 1.5 million Americans over
the age of 12 years were current cocaine users (18).
Estimated current “crack” cocaine users numbered
413,000 in 1999 (15). More men than women use
cocaine. The time from first intranasal use to
cocaine addiction is 4 years in adults, but less in
adolescents. The proportion of cocaine users in the
United States underwent a statistically significant
increase from 0.5% to 0.7% between 2000 and
2001 (17).

Complications

Violence. Cocaine was found to have been used
immediately prior to death in 20% of suicides in
New York City in the 1990s (34). Cocaine has also
been detected in the urine of homicide victims, in
persons arrested for murder, and in persons who
have died from overdoses of other drugs.

Psychopathology. Chronic cocaine use depletes
all neurotransmitters, leading to increased receptor
sensitivity to dopamine and norepinephrine, which
is associated with depression, fatigue, poor self-
care, low self-esteem, low libido, and mild parkin-
sonism. Psychosis, an attention-deficit syndrome,
and stereotypies may result from continued use.
Levels of pathological gambling among cocaine-
dependent patients have been found to be five
times greater than in the general population (35).

Medical. Whether used intranasally, smoked, or
injected, cocaine can lead to a variety of complica-
tions, including death, even in recreational, low-
dose users. Acute complications include agitation,
myocardial infarction, diaphoresis, tachycardia,
QRS prolongation, subarachnoid hemorrhage,
metabolic and respiratory acidosis, arrhythmia,
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The prevalence of nicotine use is increasing: in
1999 an estimated 30.2% of Americans used ciga-
rettes, up from 27.7% in 1998. An estimated 66.5
million Americans aged 12 years or older reported
current use of a tobacco product in 2001; this
number represents 29.5% of the population (17).
Cigarette use is decreasing among men, but
increasing among women. Of the 2.1 million
Americans who began smoking cigarettes in 1997,
most were under age 18 (18).

INHALANTS

Inhalant use stabilized in 1996 after having
increased for 4 years (20). Most users cease use
quickly and move to other substances. Intoxication
may produce aggressive, disruptive, antisocial
behavior. Deaths have been reported from
inhalant-induced CNS depression of the respira-
tory system, cardiac arrhythmia, and accidents.
CNS studies using single photon emission com-
puted tomography have documented the presence
of abnormal perfusion in former users (49).
Dermal or mucosal frostbite may occur after
inhalation of fluorinated hydrocarbons from refrig-
erants or propellants (50).

OTHER SUBSTANCES

Gamma-hydroxybutyrate (GHB), a metabolite
of gamma-aminobutyric acid (GABA), is a
schedule I substance that is increasingly used
worldwide as a recreational drug by party and
nightclub attendees, as a growth hormone
releaser by bodybuilders, and as a “date rape”
drug. GHB increases CNS dopamine levels and
has effects in the endogenous opioid system.
GHB toxicity includes coma, seizures, respira-
tory depression, vomiting, anesthesia, and amne-
sia (51). The drug is missed in routine diagnostic
urine screening. Although full recovery usually
occurs, the toxic state is life threatening and may
be complicated by severe muscular pathology
leading to rhabdomyolysis and myoglobinuria
(52). An growing number of reports have
described clinically significant states of with-
drawal from GHB (53). GHB occasionally leads
to seizures, from which the user rapidly recovers.
With the recent approval of the indication of
GHB  (under the name Xyrem) for the treat-
ment of narcolepsy (54), GHB abuse may
increase.

BIOPSYCHOSOCIAL UNDERPINNINGS

Addictive disorders are conceptualized as

intravascular coagulation, cardiotoxicity, hyper-
thermia, rhabdomyolysis, catatonia, and acute res-
piratory distress syndrome (38–42). There is
growing evidence that MDMA causes neurodegen-
eration in users, affecting serotonin and possibly
dopamine transmission (43). Animal models of
CNS exposure to MDMA have complemented
these findings (44).

CANNABIS

Cannabis accounts for 75% of illicit drug use
in the United States. Frequent users numbered
6.8 million in 1998, significantly more than in
1995, when there were 5.3 million (18).
Marijuana use underwent a statistically signifi-
cant increase from 4.8% to 5.4% between 2000
and 2001 (17).

Several acute neuropsychological changes and
deficits have been identified with marijuana intox-
ication. Decreases in complex reaction-time tasks,
digit-code memory tasks, fine motor function,
time estimation, the ability to track information
over time, tactual form discrimination, and con-
cept formation have been found.

Chronic cannabis users have significant impair-
ment of memory and attention that are persistent
and worsen with ongoing use. CNS imaging in
cannabis users has demonstrated altered function,
blood flow, and metabolism in prefrontal and cere-
bellar regions (45). In cannabis users, emotional
symptoms of anxiety, confusion, fear, and increased
dependence can progress to panic or frank para-
noid pathology. It can be a risk factor for schizo-
phrenia or schizoid traits in vulnerable individuals.
In a study that reassessed subjects from the 1980
Baltimore Epidemiologic Catchment Area study
between 1994 and 1996, cannabis abusers were
found to be four times as likely as nonusers to have
depressive symptoms (46). Cannabis use increases
the risks of endocrine, pulmonary, reproductive,
vascular, and cancerous disease.

NICOTINE

Tobacco use is the leading cause of preventable
morbidity and mortality in the United States,
causing approximately 430,000 deaths annually
(47). Breslau et al. (48) provide epidemiological
evidence of nicotine’s addictive potential by
demonstrating that nearly half of those who ever
smoked tobacco for a month or more before
adulthood developed nicotine dependence.
Patients with psychiatric problems and substance
abuse disorders are likely to remain dependent on
nicotine.

113355F O C U S

R
E

V
I

E
W

MACK AND FRANCES

FOCUS_volI_no2_HW.qxd  4/3/2003  2:01 PM  Page 135



ASSESSMENT AND DIFFERENTIAL
DIAGNOSIS

DIAGNOSTIC INSTRUMENTS AND LABORATORY
STUDIES

Laboratory testing
Urinalysis remains the standard means of test-

ing for alcohol and drugs. Most urinalyses begin
with qualitative thin-layer chromatography and
immunoassay techniques, including radioim-
munoassay or enzyme multiplied immunoassay
technique, fluorescence polarization immunoas-
say, and enzyme-linked immunoassay. More spe-
cific and sensitive quantitative testing with
combined gas chromatography and mass spec-
trometry can be performed with certain drugs
(e.g., marijuana); this technique constitutes the
current gold standard for testing for these drugs,
and it may reduce the rate of false positives (70).
Advances in analysis of other tissues, including
hair, sweat, and saliva, will likely be adopted in
laboratory studies in the future.

Instruments and studies for alcohol

Assessment of alcohol use is more refined than for
other substances, and new developments are
expected. Serum levels of cellular enzymes, such as
serum glutamic-oxaloacetic transaminase (SGOT),
serum glutamic-pyruvic transaminase (SGPT),
gamma-glutamyltransferase (GGT), and lactate
dehydrogenase (LDH) as well as an elevated mean
corpuscular volume (MCV) signal recent alcohol
abuse. Detection of carbohydrate-deficient transfer-
rin (CDT) will be increasingly important in detect-
ing relapse as well as heavy alcohol use (71). Since
the pathogenetic mechanisms of abnormal levels of
CDT and SGGT are different, concurrent abnormal
results may be a powerful indicator for alcohol use.

Several instruments are available for sensitive
measurement of the attributes of alcohol abuse,
including the Alcohol Use Inventory (AUI) (72,
73) and the Alcohol Dependence Scale (ADS)
(74). Two alcoholism screening tests are the
Michigan Alcoholism Screening Test (MAST) and
the CAGE questionnaire (75). These tests have the
advantage of being self-administered and brief. The
short MAST (SMAST) is a 13-item scale that has a
correlation of .90 with the 25-item MAST. The
proportion of nonalcoholics correctly identified as
such averages 74% for the MAST. The TWEAK
has been found to be particularly helpful in screen-
ing female drinkers (76). The Addiction Severity
Index (ASI) (77) has proved to be a useful instru-

chronic medical disorders characterized by ongo-
ing craving for and compulsion to use substances
(55). A biopsychosocial approach to addiction
accounts for social and psychological effects on
use, including cultural sanctions (56), family
dynamics, and both psychodynamic and behav-
ioral contributions (57). The genetic contribution
varies for each substance; evidence of a genetic
component is likely greatest for alcohol use disor-
ders (see above).

NEUROBIOLOGY

Advances in cellular and molecular biology sug-
gest that craving for addictive substances is related
to a conditioned hyperactivity of CNS dopaminer-
gic systems, most prominently the tract from the
ventral tegmental area to the nucleus accumbens
and areas to which the nucleus accumbens projects,
the orbitofrontal cortex and the mesolimbic sys-
tem, which ultimately affect the cingulate gyrus
(58). Data suggest a network of limbic, paralimbic,
and striatal brain regions, including structures
involved in stimulus-reward association (amyg-
dala), incentive motivation (subcallosal gyrus/
nucleus accumbens), and anticipation (anterior
cingulate cortex) (59). This system is activated by
“normal” pleasures but functions to a degree 10
times higher for users of substances of abuse. Using
positron emission tomography studies, one group
found low D2 dopamine receptors in the
orbitofrontal cortices of methamphetamine abusers
(60). Thus addiction is not only a degenerative dis-
ease or a lesion but also a learned process in which
long-term memory occurs (inappropriately) at the
molecular level (61–63).

Studies of particular drugs have built on these
findings in alcohol (64) and opiates (65). Other
neuroanatomic research focuses on the long-term
changes in synaptic architecture and alterations in
neurotransmitter physiology that may support the
view that the brain of the addicted patient is dif-
ferent as a result of his or her excessive use—a dif-
ference that creates and maintains the compulsion
to use (66).

A valuable line of investigation has used the
newest techniques to study the neurochemistry and
genetics of glutamate and dopamine in both absti-
nent alcoholics and in patients in alcohol with-
drawal (67). Others have sought to use the
methods of molecular biology to determine
whether certain polymorphisms of the enzymes
that produce these neurotransmitters or their
receptors (e.g., the NMDA receptor) pose risks or
are predictive of alcoholism or severe withdrawal
states (e.g., delirium tremens) (68, 69).
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ments for addicted patients is still largely based on
the conventional wisdom of clinical considera-
tions. McLellan et al. (85) found that matching
problems to treatment services improved treat-
ment effectiveness and led to good overall effec-
tiveness for alcohol treatment. Patients with
severe psychiatric problems did poorly regardless
of treatment modality or setting. Patients with
legal problems did poorly in inpatient programs.
Patients with the least severe psychiatric problems
did well in both inpatient and outpatient settings.
Patients whose psychiatric problems were in the
middle range of severity usually also had employ-
ment or family problems, needed inpatient care,
and improved when psychiatric services were also
provided. It is often difficult to demonstrate dif-
ferential treatment outcomes with different
approaches.

Because of the modest long-term results
obtained with use of medications in the treat-
ment of addictive disorders (except in the case of
opioid dependence), a number of major trials
have been conducted to study and compare the
psychotherapies. The National Institute on Drug
Abuse Cocaine Psychotherapy Study was a four-
site collaborative study of psychotherapy for
cocaine dependence that compared the efficacy of
group drug counseling only and group drug
counseling plus either individual drug counsel-
ing, cognitive behavioral therapy, or supportive-
expressive psychotherapy. The study
unexpectedly found support for individual drug
counseling over the other therapies when used
with group counseling (86). Project MATCH
(Matching Alcoholism Treatments to Client
Heterogeneity), with 1,700 patients the largest
study ever conducted of addictive disorders,
examined the efficacy of cognitive behavioral
therapy, motivational enhancement therapy, and
12-step facilitation for alcohol dependence. All of
these modalities were found to be efficacious, and
no significant differences were observed among
them (87).

TREATMENT MODALITIES

As in other areas of psychiatry, a combination of
psychotherapy and pharmacotherapy is ultimately
more effective in the treatment of addictive disor-
ders than either modality alone. This has been
demonstrated in opioid relapse prevention (88), in
discontinuing methadone maintenance (82), and
in treatment of alcohol dependence (89, 90). A
detailed review of the principles of a psychothera-
peutic approach to the substance-using patient can
be found elsewhere (91).

ment for use with the substance abuse population,
particularly in treatment outcome research. An ASI
adapted for teenagers is also available (78).

TREATMENT AND OUTCOMES

Standards contained in the American Psychiatric
Association’s Practice Guideline for the Treatment of
Patients With Substance Use Disorders (79), the
American Society of Addiction Medicine’s Patient
Placement Criteria for the Treatment of Substance-
Related Disorders, now in a second, revised edition
(80), the American Psychiatric Association’s
Practice Guideline for the Treatment of Patients With
Nicotine Dependence (81), and the National
Institute on Drug Abuse’s Principles of Drug
Addiction Treatment (82) may be of further help. In
this section, we focus on the most important devel-
opments in the treatment of addictions.

TREATMENT OUTCOMES

The primary goal of substance dependence treat-
ment is abstinence from all substances (except for
maintenance replacement and substitution thera-
pies). For substance-dependent patients, recovery is
a never-ending process; the term cure is avoided.
Relapse is a process of attitudinal change that usu-
ally results in reuse of alcohol or drugs. In any one
12-month period after initiating abstinence, more
than 90% of patients will likely use substances; of
these, 45%–50% will return to pretreatment levels
of use (83). As a result, a great deal of the field’s
attention is focused on behavioral, psychological
(e.g., reduction of guilt and shame), and pharma-
cological approaches to relapse prevention.

In general, treatment outcome is better for
patients with high socioeconomic stability, antiso-
cial personality, a lack of psychiatric and medical
problems, and no family history of alcoholism. A
history of participation in Alcoholics Anonymous
(AA), a stable work and marriage history, and lack
of a history of involvement with the legal system
are correlated with better outcomes. Treatment
outcome is related to duration of treatment;
patients who complete day hospital substance
abuse rehabilitation and then go on to participate
in self-help groups have lower rates of alcohol and
cocaine use at follow-up. Outcome in the treat-
ment of cocaine dependence is related to severity of
use at admission (84).

DIFFERENTIAL THERAPEUTICS

Despite developments in treatment outcome
research, the choice of the most appropriate treat-
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Psychopharmacological modalities
In the treatment of substance use disorders, med-

ications may be prescribed for detoxification, treat-
ment of comorbid psychiatric disorders or of
complicating neuropsychological and medical dis-
orders, aversive treatment, and attenuation of crav-
ing or euphoria.

Naltrexone. Naltrexone, an opioid mu-receptor
antagonist that is thought to block dopamine release
in the nucleus accumbens, was originally indicated
for opioid relapse prevention but is now also consid-
ered to have superior efficacy for alcohol relapse pre-
vention (100). Because it causes withdrawal from
opioid intoxication, naltrexone must be begun
slowly over the course of days in the opioid user.

A recent multicenter, double-blind, placebo-con-
trolled evaluation of naltrexone as an adjunct to
standardized counseling for alcohol dependence in
627 veterans (almost all men) found no benefit
from naltrexone in time to relapse, percentage of
days on which drinking occurred, or number of
drinks per drinking day (101). The authors con-
cluded that their findings did not support the use of
naltrexone for the treatment of chronic alcoholism.
Nonetheless, 13 of 15 other studies have found nal-
trexone to have effectiveness in the treatment of
alcohol dependence, which suggests that naltrexone
likely is effective for this indication (101).

Methadone and levo-alpha acetyl methadol
(LAAM). Methadone, an opioid agonist, has a
well-established dose-dependent effect of diminish-
ing the use of opioids and cocaine. Unfortunately,
only a minority of opioid-dependent patients
receive methadone. LAAM, another opioid ago-
nist, has a longer half-life than methadone and
offers the advantage of needing to be taken only
three times a week. However, concerns that LAAM
may be arrhythmogenic have resulted in a “black
box” warning by the Food and Drug
Administration. LAAM may not be used as a first-
line treatment, and new guidelines for cardiac
monitoring have been promoted. In addition, the
use LAAM with other medications that inhibit
cytochrome P-450 3A4 is contraindicated.
Methadone may significantly increase serum levels
of zidovudine (102).

Buprenorphine. Buprenorphine is a mixed opi-
oid mu-receptor agonist-antagonist that has been
proved superior to placebo for treatment of opioid
dependence (103). Buprenorphine shows promise
for opioid detoxification and opioid maintenance
and for the transition to naltrexone. Suboxone, a
4:1 buprenorphine-naloxone combination in the
form of a sublingual tablet, can be used for the same
indications as buprenorphine and is not a likely
candidate for abuse because if the tablet were

Psychosocial treatments
Individual therapy. Individual therapy can be

conducted alone or with other modalities such as
pharmacotherapy, 12-step programs, and family
and group treatments. The individual modalities
include expressive psychotherapy, cognitive behav-
ioral therapy, dialectical behavior therapy, and moti-
vational enhancement therapy. Expressive
psychotherapy may lead to deepening of the capac-
ity to tolerate depression and anxiety without sub-
stance use (92). Cognitive behavioral therapy is very
helpful for relapse prevention as well as for patients
who are substance dependent or sociopathic or who
suffer from primary psychiatric symptoms (93).
Dialectical behavior therapy, a comprehensive,
behaviorally oriented treatment designed for highly
dysfunctional patients who meet criteria for border-
line personality disorder, is being used in the treat-
ment of addiction. This modality has been shown
to be more effective than usual treatment for drug
abuse in women with borderline personality disor-
der (94). Motivational enhancement therapy and
motivational interviewing were specifically designed
for patients with addictive disorders. These are
directive, empathic, patient-centered counseling
approaches that address the patient’s ambivalence
and denial (95, 96).

Group therapy. Treatment programs frequently
employ didactic groups, which may help keep
patients in treatment, promote cohesiveness, and
foster acceptance of long-term rehabilitation.
Network therapy involves the creation of a support
group—consisting of abstinent family and friends—
and then applies cognitive behavioral therapy meth-
ods to environmental triggers, uses community
reinforcement, and emphasizes the importance of
the support of the patient’s social network (97).

Family evaluation and therapy. A family evalua-
tion is warranted for all patients with a substance
use disorder; information and aid from the family
are crucial for both diagnosis and treatment.
Techniques used by family therapists include con-
joint family therapy, marital therapy groups, and
conjoint hospitalization for married couples. The
efficacy of these techniques has been documented
(98). In the treatment of addiction in adolescents,
family therapy is essential.

Self-help. Every clinician needs to be thoroughly
familiar with the work of the 12-step self-help pro-
grams: AA, Al-Anon, Narcotics Anonymous (NA),
Cocaine Anonymous, Gamblers Anonymous, and
Overeaters Anonymous. There is a small but grow-
ing body of evidence documenting the efficacy of
AA. Self-help also may be very important for
cocaine addiction. Peer-led groups have been help-
ful as well (99).
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ium, especially alcohol hallucinosis (although
they lower the seizure threshold). Among the
atypical antipsychotics, olanzapine appears to be
as effective as haloperidol in the treatment of
cannabis-induced psychotic disorder and has a
lower rate of extrapyramidal side effects (108).
Opioid detoxification can be accomplished with
clonidine, an  α2-adrenergic agonist that has
been shown to suppress signs and symptoms of
autonomic sympathetic activation during with-
drawal, although it has been less successful in
decreasing the subjective discomfort of with-
drawal (109). Benzodiazepines are the treatment
of choice for alcohol or benzodiazepine detoxifi-
cation. They are generally contraindicated in any
substance use disorder except when used for
detoxification, for manic patients acutely, or very
selectively in compliant abstinent patients with
anxiety disorders in whom other treatments have
failed.

Rapid and ultrarapid detoxification methods
employ opioid antagonists as well as adjuncts such
as clonidine, sedatives, and even general anesthesia.
However, ultrarapid detoxification has certain
drawbacks: it involves the risks associated with
anesthesia, it has led to deaths, it is expensive, and
it is performed without rehabilitation.

Opioid maintenance treatment

Opioid agonist substitution is the key to mainte-
nance treatment—interrupt the addict’s lifestyle,
promote stability and employment, reduce intra-
venous drug use and the risk it carries of hepatitis
B or HIV infection, and reduce criminal activity.
Methadone is the standard treatment, and more
than 170,000 Americans (only 20%–25% of
addicted persons nationwide) are receiving
methadone for this purpose. New agents such as
buprenorphine (110) are also effective. Naltrexone,
when used regularly, can lead to gradual extinction
of drug-seeking behavior and can help in opioid
relapse prevention. High rates of treatment refusal
and treatment dropout limit its use to highly moti-
vated individuals with a good prognosis who are
likely to do well with a variety of treatment options
and with whom the clinician has a good treatment
alliance.

REHABILITATION

The rehabilitation model, pioneered in sub-
stance abuse treatment, has become an important
organizing paradigm for a variety of categories of
psychiatric illness. It combines self-help, counsel-
ing, education, relapse prevention, group treat-

crushed and injected, the naloxone would precipi-
tate withdrawal. Buprenorphine is long acting,
which means that it can be given three times a week
instead of daily (104). At larger doses buprenor-
phine decreases respiratory drive. Clinicians may
obtain formalized training in the use of buprenor-
phine before prescribing it in the office setting.

Disulfiram. Disulfiram is an aversive treatment
for alcohol use. It acts by producing painful symp-
toms when alcohol is added to a hepatic system
exposed to disulfiram and indirectly by blocking
the “high” of intoxication unavailable, thus dis-
couraging impulsive alcohol use. Although there is
no convincing evidence that use of disulfiram
affects long-term outcomes globally, disulfiram has
been shown to be useful in certain subtypes of
alcoholism, often when it can be administered by a
patient’s significant other.

Lithium and mood stabilizers. Lithium and
anticonvulsants such as divalproex are an integral
component in the treatment of substance use dis-
orders in the presence of an underlying primary
bipolar or cyclothymic disorder.

Antidepressants. There is some evidence that
sertraline may reduce drinking in alcohol-depend-
ent patients who have no history of depression
(105). Bupropion has been used successfully in
nicotine cessation, which was recently demon-
strated in African American populations (106).
Otherwise, antidepressants do not have a direct
effect on substance use disorders but are an impor-
tant adjunct in the treatment of patients with pri-
mary mood disorders.

Acamprosate. Acamprosate is a synthetic com-
pound intended to reduce craving for alcohol. It
crosses the blood-brain barrier, is chemically sim-
ilar to amino acid neurotransmitters, and acts at
the NMDA receptor to reduce the glutamatergic
hyperactivity of dependence. It is dose dependent
and has no abuse potential, and giving acam-
prosate to a patient who is dependent on alcohol
will not lead to an acute withdrawal syndrome.
This medication may help change the nature of
alcohol relapse prevention (107), although Food
and Drug Administration approval is uncertain at
this time.

Other somatic therapies

In addition to the medications discussed above,
a number of other agents may be valuable
adjuncts in the treatment of addictive disorders,
including nonaddictive anxiolytics such as bus-
pirone and selective serotonin reuptake inhibitors
and antipsychotics for the treatment of aggres-
sion and psychosis in intoxicated states or delir-
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SPECIAL POPULATIONS

WOMEN

Women with substance use disorders suffer
greater secondary medical morbidity from sub-
stance use (116) and suffer a higher mortality rate
by all causes (including suicide). Female alcohol
abusers start later than men, progress to abuse
faster, abuse less total alcohol, and have higher rates
of comorbid psychopathology. Comorbid psy-
chopathology in women with substance use disor-
ders more often involves anxiety disorders
(particularly PTSD), mood disorders, and eating
disorders (117). Women are more likely to have a
significant other who is also a substance abuser.
They also tend to have a history of sexual or phys-
ical abuse and to date the onset of their substance
use disorder to a stressful event.

Alcohol’s neurotoxic effects may be greater in
women than in men (118). Sexual function is
affected by almost all drugs of abuse, and sexual
function improves with sobriety (119). For
unknown reasons, women alcohol abusers have a
higher risk of developing breast cancer than
nonabusers (120).

Prenatal exposure to alcohol remains one of the
leading preventable causes of birth defects, mental
retardation, and neurodevelopmental disorders
(possibly including attention deficit hyperactivity
disorder [(121]) in the United States (122). The
treatment of neonates for methadone withdrawal is
a common procedure; thus, methadone use is not
an absolute contraindication to becoming pregnant
(123). Finally, despite intense debate, it is becom-
ing increasingly apparent that that babies of
cocaine-using mothers are at risk of neurodevelop-
mental deficits (124).

Treatment services

Large-scale studies have suggested that women
with substance-related disorders are undertreated
(125). In one group of pregnant women with iden-
tified psychiatric or substance use disorders, a very
poor rate of treatment for substance use (23%) was
observed (126).

CHILDREN AND ADOLESCENTS

Substance use disorders among adolescents con-
stitute a significant public health problem. The
prevalence of substance use disorders is rising, the
age at first use is dropping, and morbidity and
mortality among youths with substance use disor-
ders are increasing (127). In 2001, 10.8% of

ment, a warm and supportive environment, and
emphasis on a medical model geared toward reduc-
ing stigma and blame. Most treatment programs
are highly structured, insist on the goal of absti-
nence, and offer lectures, films, and discussion
groups as part of a complete cognitive and educa-
tional program. Patients frequently become active
members of 12-step programs and are encouraged
to continue in aftercare.

MEDICAL COMORBIDITY

An estimated 25%–50% of general hospital
admissions are related to substance use (111), so
vigilance among caregivers is important in detect-
ing this relationship and its potential complica-
tions in every patient. Such vigilance includes
providing treatment for intoxication, withdrawal,
and any expected adverse medical effects of sub-
stance use; determining whether accidents (such
as burns) are a result of substance use (substance
use is associated with a worse prognosis for the
burn patient, and alcohol is an independent pre-
dictor of death in such patients [112]); and
accounting for any substance-induced alterations
in medication metabolism (which includes toler-
ance for pain medications in opioid addicts).
There is evidence that organ and patient survival
among selected recovering alcoholics who receive
organ transplants are as good as those for patients
who receive a liver for non-alcohol-related dis-
eases (113).

PREVENTION

Educational programs targeting students, par-
ents, and employees have significantly increased
knowledge about the risks of substance abuse. In
“life skills” training, a model that focuses on
value-clarification abilities, decision making, and
drug refusal (114), participants rehearse how to
say “no” successfully. The legal drinking age has
been raised to 21 years throughout the nation,
and studies indicate that this has decreased motor
vehicle accidents and deaths among teenagers.
Limiting tobacco advertising and its use in pub-
lic places and imposing taxes on tobacco sales
have very likely helped move the nation toward
the goal expressed by former Surgeon General
David Satcher as a “smokeless” society. Finally, to
avoid loss of employee productivity resulting
from the safety hazards, illness, absenteeism,
poor work quality, and low morale that are asso-
ciated with intoxication and chronic drug abuse,
prevention of substance abuse in the workplace is
a significant endeavor (115).
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ing substance abuse in later life (140).
Bipolar disorder in adolescence may be a major

risk factor for adult substance use disorders.
Biederman et al. found that adolescent-onset bipo-
lar disorder was associated with a greater risk of
later having a substance use disorder than child-
onset bipolar disorder, regardless of whether con-
duct disorder was present (141). Geller conducted
a double-blind, placebo-controlled, random-
assignment, parallel-group, pharmacokinetically
dosed study of lithium treatment for adolescents
with bipolar disorders and temporally secondary
substance dependence disorders (142). Those who
received lithium had better outcomes in terms of
relapse than those who received placebo, indicating
the utility of lithium in bipolar disorder in adoles-
cents and perhaps also in adolescents with primary
substance use disorders (143).

Treatment issues

Adolescent programs rely heavily on peer sup-
port groups, family therapy, organized education,
education on drug abuse, 12-step programs such as
AA and Alateen, vocational programs, patient-staff
meetings, and activity therapy (136). Predictors of
treatment completion include greater severity of
alcohol abuse, worse abuse of drugs other than
alcohol, nicotine, or cannabis; a higher degree of
internalizing problems, and lower self-esteem
(143).

Interpersonal therapy and cognitive behavioral
therapy (144) approaches have been shown to be
generally valuable and efficacious for adolescents.
Motivational enhancement therapy, originally
developed for adults, has been applied to adoles-
cents (145). Contingency management, in which
the patient is rewarded for proof of abstinence, is
also effective (146). Few investigations of group
therapy among adolescent alcohol abusers have
been conducted, although this modality’s efficacy
has been documented (147, 148). Among the
structured group psychotherapies, cognitive behav-
ioral therapy groups have been shown to be supe-
rior to interactional groups in reducing use (149).
Twelve-step programs geared to younger persons
may be of benefit for the few adolescents who have
sufficient insight.

THE ELDERLY

The incidence of alcoholism is lower among the
elderly (perhaps because persons with chronic alco-
holism die prematurely), but the abuse of prescrip-
tion drugs is common. In addition, age-related
changes in the pharmacokinetics of prescribed

youths 12 to 17 years of age were current drug
users, compared with 9.7% in 2000. Similarly,
among adults 18 to 25 years of age, current drug
use increased from 15.9% to 18.8% between 2000
and 2001 (17).

Diagnosis of substance dependence in adoles-
cents is difficult, because adolescents are less likely
to report withdrawal symptoms, have shorter peri-
ods of addiction, and may recover more rapidly
from withdrawal. Among children and adolescents,
the family is a very important unit for conceptual-
izing influences that promote substance use and for
conceptualizing treatment (128–131).

The American Academy of Child and Adolescent
Psychiatry’s practice parameters for substance use
disorders provide the basis of the care of adoles-
cents (132). In addition, the American Academy of
Pediatrics has established guidelines for the assess-
ment, treatment, and referral of such problems
(133), and the Substance Abuse and Mental Health
Services Administration has published a guide
(134). For details about general aspects of adoles-
cent substance use disorders, particularly epidemi-
ology, risk factors, genetics, prevention, and
neurobiology, the reader is referred to other sources
(135, 136).

Epidemiology

Until late 2002, epidemiological studies on ado-
lescent substance abuse had found few positive
findings. Among the findings from the best avail-
able studies from recent years are that 7%–17% of
adolescents 13 to 18 years old meet DSM criteria
for substance abuse or dependence (137) and that
alcohol use (17) and substance use in general (138)
are widespread among adolescents. However, pre-
liminary data from 2001 suggest that there may be
significant declines in use of some substances in
many age groups (17).

Psychiatric comorbidity

Most adolescents in substance treatment pro-
grams have comorbid psychopathology, including
conduct disorder, depression, attention deficit
hyperactivity disorder (ADHD), and others. The
Oregon Adolescent Depression Project (139) found
that 66.2% of adolescents with a substance use dis-
order also had a psychiatric disorder but that only
31.3% of those with a psychiatric disorder had a
substance use disorder. Substance use disorders are a
major risk factor for suicide and suicide attempts
among adolescents. The use of methylphenidate in
the treatment of ADHD in adolescents has been
found to significantly reduce their risk of develop-

114411F O C U S

R
E

V
I

E
W

MACK AND FRANCES

FOCUS_volI_no2_HW.qxd  4/3/2003  2:01 PM  Page 141



FUTURE DIRECTIONS

Over the past two decades, American medicine
has seen tremendous developments in the under-
standing and treatment of substance-related dis-
orders, and further developments are promising.
The neurobiology of addiction will likely be fur-
ther refined in terms of specific neuroanatomical
effects of specific substances. Other areas cur-
rently being investigated include variation in
pharmacokinetics, especially in hepatic metabo-
lism, and genetic factors in addiction. The effects
of the newest drugs of abuse—MDMA, GHB,
and others—will need a great deal of attention in
the coming years.

Investigation of optimal treatment planning
will be informed by ongoing studies comparing
existing treatment modalities. Ideally, particular
modalities can be used for specific diagnoses, psy-
chiatric comorbid states, and socioeconomic
groups. Expansion of treatment options with opi-
ate antagonists or buprenorphine may become a
reality soon (153). Interesting developments in
novel treatment strategies include vaccines against
cocaine (154), corticotropin-releasing hormone
antagonists to decrease cocaine and heroin addic-
tion, (155), and antagonists to cannabinoid
receptors to block the effects of cannabis. Thus
the future of addiction psychiatry is bright and
promises greater understanding, refinements of
established treatments, and the creative develop-
ment of novel therapies for this costly group of
disorders.

DISCLOSURE OF UNAPPROVED OR INVESTIGATIONAL USE

OF A PRODUCT

APA policy requires disclosure of unapproved or investigational uses of
products discussed in CME programs. “Off-label” use of medications by
individual physicians is permitted and common. Decisions about off-label
use can be guided by the scientific literature and clinical experience.
Current research on investigational agents is discussed in this article; how-
ever, the authors do not discuss or recommend use of investigational
agents for treatment of any disorder.
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