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Objective: The authors discuss the re-
lationship of impulsivity to psychiatric
disorders and present selected hypothe-
ses regarding the reasons for these rela-
tionships.

Method: Previous research has shown
significantly higher levels of impulsivity
among patients with conduct disorder,
personality disorders, substance use dis-
orders, and bipolar disorder, compared to
other psychiatric patients or healthy com-
parison subjects. A literature review of the
theoretical bases of the relationship be-
tween these disorders and impulsivity is
presented. Measurements of impulsivity
and treatment options are discussed in
relation to the physiology of impulsivity
and the disorders in which it is a promi-
nent feature.

Results: Impulsivity, as defined on the
basis of a biopsychosocial approach, is a
key feature of several psychiatric disor-
ders. Behavioral and pharmacological in-
terventions that are effective for treating
impulsivity should be incorporated into
treatment plans for these disorders.

Conclusions: The high comorbidity of
impulsivity and selected psychiatric dis-
orders, including personality disorders,
substance use disorders, and bipolar dis-
order, is in a large part related to the asso-
ciation between impulsivity and the bio-
logical substrates of these disorders.
Before treatment studies on impulsivity
can move forward, measures of impulsiv-
ity that capture the core aspects of this
behavior need to be refined and tested
on the basis of an ideologically neutral
model of impulsivity.

(Am J Psychiatry 2001; 158:1783–1793)

Although impulsivity is directly mentioned in the
DSM-IV diagnostic criteria for several disorders and is im-
plied in the criteria for others, until recently little work has
been done to clarify the role of impulsivity in psychiatric
illness. Likewise, although some examples of impulsive
behavior are given in DSM-IV, impulsivity is not explicitly
defined. This lack of specificity regarding the role of im-
pulsivity in psychiatric illness results in part from dis-
agreements in the literature about how to define and mea-
sure impulsivity. Impulsivity has been variously defined as
swift action without forethought or conscious judgment
(1), behavior without adequate thought (2), and the ten-
dency to act with less forethought than do most individu-
als of equal ability and knowledge (3). Some definitions of
impulsivity include a number of subtraits. Eysenck and
Eysenck (4) related impulsivity to risk taking, lack of plan-
ning, and making up one’s mind quickly. Patton et al. (5)
separated impulsivity into three components: 1) acting on
the spur of the moment (motor activation), 2) not focusing
on the task at hand (attention), and 3) not planning and
thinking carefully (lack of planning). Some authors argue
that impulsivity and compulsivity are opposite ends of a
spectrum (6, 7). Others contend that event-related cortical
potentials can be used to measure impulsivity (8), and still
others that impulsivity can be measured with laboratory
behavioral tasks (9, 10).

The overall goal of this article is to provide a definition of
impulsivity that can be used to bridge the gap between

clinical work and research and to discuss the relationship
between impulsivity and several psychiatric disorders.
Our hypotheses are that 1) impulsivity is an important as-
pect of several psychiatric disorders, 2) basic biological
and behavioral research is hindered by rigid adherence to
current nosological schemes, and 3) biological and psy-
chological treatments for psychiatric disorders should in-
corporate methods aimed at the reduction of impulsivity.

A Biopsychosocial Definition 
of Impulsivity

Biological studies examining impulsive aggression (11,
12) have found that individuals who planned aggressive
acts have larger evoked potential amplitudes and higher
CSF serotonin metabolite levels than those who did not
plan similar aggressive acts. Likewise, individuals with im-
pulsive aggression responded differently to treatment with
anticonvulsants than did individuals with planned aggres-
sive acts (13). Thus, a definition of impulsivity that takes
into account research on biologically distinct groups needs
to incorporate rapidity of response and lack of planning.

Within the psychological literature, several behavioral
models of impulsivity have been developed on the basis of
findings from laboratory tasks used to measure impulsiv-
ity. These tasks fall into three broad categories: 1) pun-
ished and/or extinction paradigms, in which impulsivity is
defined as the perseverance of a response that is punished
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or unrewarded (14); 2) reward-choice paradigms, in which
impulsivity is defined as preference for a small immediate
reward over a larger delayed reward (15); and 3) response
disinhibition/attentional paradigms, in which impulsivity
is defined either as making responses that are premature
or as the inability to withhold a response (16, 17).

To incorporate these models into a definition of impul-
sivity, the definition should include the following ele-
ments: 1) decreased sensitivity to negative consequences
of behavior; 2) rapid, unplanned reactions to stimuli be-
fore complete processing of information; and 3) lack of re-
gard for long-term consequences.

Socially, impulsivity has been thought of as a learned
behavior, coming from a family environment in which the
child learns to “react immediately to obtain what is de-
sired for gratification” (18). In this conceptual framework,
impulsive individuals do not have the capacity to weigh
the consequences of actions, either for themselves or for
others. Thus, a definition that includes the social aspects
of impulsivity needs to incorporate the fact that impulsiv-
ity often has an impact, not only on the impulsive individ-
ual, but also on others.

Impulsivity is defined here as a predisposition toward
rapid, unplanned reactions to internal or external stimuli
without regard to the negative consequences of these re-
actions to the impulsive individual or to others.

Several key features of this definition should be high-
lighted. First, impulsivity is defined as a predisposition,
part of a pattern of behavior rather than a single act. This
distinction is important clinically because research on
treatment of impulsive aggression, to be discussed later,
shows that individuals with a pattern of impulsive aggres-
sion respond differently to medication than those with a
pattern of primarily premeditated aggression (13). Second,
it is noteworthy that impulsivity involves rapid unplanned
action that occurs before the opportunity to consciously
weigh the consequences of an act. This feature separates
impulsivity from impaired judgment or compulsive behav-
iors, in which planning occurs before the behavior. Again,
this distinction is important for research and treatment. In-
carcerated individuals with premeditated aggression (ar-
guably poor judgment) exhibited different patterns of
brain activity than incarcerated individuals with impulsive
aggression (11). Last, impulsivity implies action without re-
gard to the consequences of these actions. Impulsivity often
involves risks, but it is not the result of the types of risk of-
ten related to sensation seeking.

We believe these aspects of impulsivity are important
because they can be related to the underlying biological
substrates of impulsive behavior and hence to treatment
for impulsivity.

Measurement of Impulsivity

Although a wide variety of measures are correlated with
impulsivity and have been used as “measures” of impul-

sivity, there are primarily three main classes of instru-
ments that appear to measure key aspects of impulsivity:
self-report measures, behavioral laboratory measures,
and event-related potentials. 

Self-Report Measures

Self-report measures, such as the Barratt Impulsiveness
Scale (5) and the Eysenck Impulsiveness Questionnaire
(19), have the advantage of allowing the researcher to
gather information on a variety of types of acts and on
whether these acts constitute long-term patterns of be-
havior. Examples of items used in self-report measures in-
clude: “I act on impulse” and “I plan tasks carefully.” The
drawbacks of self-report measures include the need to rely
on the veracity of the individual completing the question-
naire. In addition, these measures are unsuitable for re-
peated use, thus limiting their usefulness in treatment
studies.

Behavioral Laboratory Measures

Three broad categories of laboratory paradigms have
been used to measure impulsivity: 1) punished and/or ex-
tinction paradigms (14), 2) reward-choice paradigms (15),
and 3) response disinhibition/attentional paradigms (16,
17). The advantages of laboratory measures of impulsivity
include their suitability for repeated use, with consequent
suitability for treatment studies, and their potential for use
in laboratory animals, thus allowing for comparative stud-
ies of the basic biochemistry of these behaviors. For exam-
ple, animal studies using paradigms that are based on
reward-choice models and response disinhibition/atten-
tional models have found evidence for a negative correla-
tion between impulsivity and serotonin function (20, 21).
The primary disadvantages of these measures are that
they do not incorporate the social aspects of impulsivity
and do not measure long-term patterns of behavior.

Event-Related Potentials

Electrical brain activity recorded while persons perform
various tasks have targeted specific waveforms as poten-
tial measures of biological predispositions to impulsive-
ness. A positive waveform (P300) recorded in response to
target stimuli during the performance of a wide range of
“oddball” tasks has been related to impulsivity and im-
pulse control disorders (22, 23). The advantage of this type
of measure is that it is directly related to brain function.
One disadvantage is that, like behavioral laboratory mea-
sures, event-related potentials do not incorporate the so-
cial aspects of impulsivity. Another disadvantage is that
event-related potentials have been reported to be related
to a variety of neurologic and psychiatric conditions (24,
25) and thus are not a specific measure of impulsivity. Al-
though event-related potentials are not unique markers,
combined with other measures of impulsivity, they are
valuable predictors.



Am J Psychiatry 158:11, November 2001 1785

MOELLER, BARRATT, DOUGHERTY, ET AL.

The Role of Impulsivity 
in Psychiatric Disorders

Although impulsivity can be present in any individual
with or without a DSM-IV axis I or II diagnosis, it is more
likely to be present in individuals with certain psychiatric
disorders, such as personality disorders, mania, and sub-
stance dependence. The association between these disor-
ders and impulsivity is at least partly due to the manner in
which these disorders have been conceptualized, with a lack
of behavioral inhibition being an element of all of these dis-
orders. Impulsivity may be related to an underlying mecha-
nism of behavioral inhibition (26, 27). Results of a principal
components analysis of the Barratt Impulsiveness Scale
suggest a three-factor model of impulsivity that includes
greater motor activation, less attention, and less planning
(5). In this model, greater motor activation, less attention, or
decreased planning are key factors of impulsivity.

Since these three variables have been implicated in im-
pulse control disorders, it is possible that different psychi-
atric disorders are related to impulsivity through different
patterns of these underlying mechanisms. As will be dis-
cussed in detail later, frontal lobe brain injury has been re-
ported to lead to symptoms of personality disorders (28).
Frontal lobe injury also affects attention and planning
(29). Greater motor activation is found in mania (30), and
impulsivity is a key aspect of mania (31). Although impul-
sivity is a key factor in a number of psychiatric disorders
and is related to response to treatment, the current diag-
nostic criteria are problematic because they do not differ-
entiate impulsive from nonimpulsive individuals within
diagnostic groups.

Antisocial Personality Disorder

Antisocial personality disorder is probably the psychiat-
ric diagnosis in which the distinction between impulsive
and nonimpulsive behaviors is most obvious. Antisocial
personality disorder is defined in DSM-IV as “a consistent
pattern of disregard for and violation of the rights of others
occurring since age 15” (p. 649). The role of impulsivity in
antisocial personality disorder as defined by DSM-IV is
problematic because “impulsivity or failure to plan ahead”
is listed as one of the possible, but not necessary, criteria
for the disorder.

Thus, it is likely that subpopulations of individuals with
antisocial personality disorder, as categorized by DSM-IV,
vary in impulsivity. Evidence for subtypes of antisocial
personality disorder differentiated on the basis of impul-
sivity comes from Barratt et al. (11), who studied aggres-
sion among inmates who met DSM-IV criteria for anti-
social personality disorder. Responses to a structured
interview were used to classify inmates into two groups on
the basis of whether they committed impulsive aggressive
acts or premeditated aggressive acts. Of the 132 inmates
who agreed to participate, 27 (20%) had committed pri-
marily impulsive aggressive acts and 30 (23%) had com-

mitted primarily nonimpulsive aggressive acts. The re-
mainder had a mixture of impulsive and premeditated
aggressive acts. Three differences between the groups with
primarily impulsive aggression versus premeditated ag-
gression support a basic biological/behavioral distinction:
1) the impulsive aggressive inmates had poorer verbal
skills, 2) peak P300 evoked-potential amplitudes were sig-
nificantly lower for the impulsive aggressive inmates, and
3) impulsive aggressive inmates had a significant decrease
in aggressive behavior in a double-blind, placebo-con-
trolled trial of the anticonvulsant phenytoin (13).

Other studies of individuals with personality disorders
support a biological basis for the dichotomy between im-
pulsive aggressive and nonimpulsive aggressive behavior.
In a study by Linnoila et al. (12) involving 36 violent indi-
viduals with personality disorders, subjects with impul-
sive violence had significantly lower levels of the serotonin
metabolite 5-hydroxyindoleacetic acid in CSF than indi-
viduals who had premeditated violence. Similarly, Coc-
caro et al. (32) reported a significant correlation between
the prolactin response to the serotonin-releasing agent
fenfluramine and ratings of impulsive aggression in indi-
viduals with personality disorders.

Another possible explanation for the etiology of impul-
sivity in individuals with antisocial personality disorder is
traumatic brain injury. Patients with acquired antisocial
personality disorder after head trauma have been de-
scribed (33). Damage to the frontal cortex is often cited as
a source of impulsivity (34), and research has supported
the idea that damage to the frontal cortex is a cause of at
least some aspects of impulsivity. Bechara et al. (35) found
that patients with prefrontal cortical injuries have deficits
in distinguishing between choices with good or bad future
outcomes and that these deficits are related to lack of a
physiological response (skin conductance) before making
bad choices.

In summary, a high level of impulsivity is frequently a
component of antisocial personality disorder in general,
but the degree of impulsivity can vary between individuals
with this disorder. Individuals with antisocial personality
disorder who have a pattern of impulsive acts, at least of
impulsive aggressive acts, are biologically distinct from
those without this pattern. In addition, as will be dis-
cussed in the later section on treatment, the two groups
respond differently to pharmacologic intervention. These
facts support the need to look beyond the current nosol-
ogy in future research on and treatment of antisocial per-
sonality disorder.

Borderline Personality Disorder

Impulsivity is one of the DSM-IV diagnostic criteria for
borderline personality disorder (p. 654), as are affective in-
stability and identity disturbance. Links et al. (36) recently
determined which aspect of borderline personality disor-
der appeared basic to the disorder. In a stepwise multiple
regression, the “impulse action” subscale score from the
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Diagnostic Interview for Borderline Patients best pre-
dicted borderline psychopathology at follow-up. The au-
thors concluded that “impulsivity is stable over time and
highly predictive of borderline psychopathology over 7
years’ follow-up” (36).

Several studies have found a relationship between sui-
cidality and impulsivity in patients with borderline per-
sonality disorder. In a recent study by Soloff et al. (37), pa-
tients with borderline personality disorder (some of whom
also had major depression) were compared to patients
with major depression alone on measures of depressed
mood, hopelessness, impulsive aggression, and suicidal
behavior. A higher level of impulsive aggression or hope-
lessness or a diagnosis of borderline personality disorder
predicted a greater number of suicide attempts.

Similarly, in a previous study by Soloff and colleagues
(38), borderline personality disorder patients with a his-
tory of suicide attempts had more impulsive actions, anti-
social personality disorder comorbidity, and depression
than those without a history of suicide attempts. To de-
termine which factors are most important in predicting
suicidality, Mann et al. (39) examined suicide attempts in
patients with mood disorders, psychoses, and other diag-
noses. The severity of observer-rated depression or psy-
chosis did not distinguish the patients who had attempted
suicide from those who had never attempted suicide.
However, rates of lifetime aggression and impulsivity were
greater in attempters. Thus, impulsivity appears to be an
important factor in suicide attempts in patients with bor-
derline personality disorder.

At least one study that used questionnaire and labora-
tory measures of impulsivity supported a higher level of
impulsivity in patients with borderline personality disor-
der. Dougherty et al. (10) obtained measures of impulsive
behavior for 14 hospitalized women with borderline per-
sonality disorder and 17 comparison subjects. The pa-
tients with borderline personality disorder responded in
ways to avoid longer delays on the laboratory task and had
higher Barratt Impulsiveness Scale total scores than the
comparison subjects.

In summary, studies of patients with borderline person-
ality disorder have found that impulsivity is a key factor in
the diagnosis, linking borderline personality disorder to
antisocial personality disorder and (as will be discussed
later) to mania. Behavioral and pharmacologic treatment
studies of borderline personality disorder that target im-
pulsive behaviors are discussed in detail in the section on
treatment approaches.

Substance Abuse/Dependence

Substance abuse is a complex behavior that is not inher-
ently impulsive, according to our definition of impulsivity.
However, in response to stress or environmental cues, an
individual with substance abuse could use the substance
in a rapid unplanned action without regard to the conse-

quences. Once the substance has been used, craving and
withdrawal may lead to continued use or dependence (34).

If impulsivity is related to substance use at least in some
individuals, it would be expected that the incidence of
substance use would be greater in individuals who exhibit
other impulsive behaviors. This is in fact the case. In a re-
view by Brady et al. (40) of prior studies of impulsively vio-
lent offenders, impulsive arsonists, and individuals with
intermittent explosive disorder, higher rates of substance
abuse or dependence were found in these groups than in
the general population.

Studies measuring impulsivity in substance-dependent
individuals have also supported a link between impulsiv-
ity and substance abuse. Most studies that use question-
naire measures of impulsivity find higher levels of impul-
sivity in substance-dependent individuals than in healthy
comparison subjects (5, 41, 42), although one study did
not find this relationship (43).

Similarly, among substance-dependent individuals,
those who are dependent on multiple substances are
more impulsive than those who are dependent on single
substances (44, 45), and those with borderline personality
disorder use more substances and are more impulsive
than those who do not meet criteria for borderline person-
ality disorder (46).

Human behavioral laboratory measures of impulsivity
also differentiate substance abusers from healthy compar-
ison subjects. Studies using reward-choice paradigms
have found that individuals with a history of substance
abuse are more likely to choose the more immediate re-
ward even if it is smaller (47–50).

If impulsivity is a factor that leads to substance abuse,
children who have difficulty with impulsivity should sub-
sequently have problems with substance abuse. There is a
clear association between conduct disorder and sub-
stance abuse (51, 52); however, the association between
attention deficit hyperactivity disorder (ADHD) and sub-
stance abuse is less clear. Some studies have found a
higher incidence of substance abuse in adolescents with
ADHD (53), and other studies have found that ADHD
alone does not increase the risk of substance abuse but
that the presence of concomitant conduct disorder does
increase the risk (51, 54). The heterogeneity of ADHD, like
that of antisocial personality disorder, may be the source
of the disagreement between different studies regarding
its relationship to substance abuse.

In summary, studies that have used human laboratory
and questionnaire measures of impulsivity suggest a high
level of impulsivity in substance-dependent populations.
The question of whether the higher level of impulsivity is a
factor leading to or resulting from substance abuse has not
been answered. Likewise, the effect of impulsivity on the
treatment of substance abuse remains to be determined,
as will be discussed in the section on treatment.
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Bipolar Disorder

It is virtually impossible to meet DSM-IV criteria for a
manic episode without impulsive behavior (23). Swann et
al. (31) recently reported that impulsivity, as reflected in
psychiatric rating scale scores, was ubiquitous in manic
episodes, while other characteristics varied widely. De-
pressive episodes are also potentially associated with im-
pulsivity, especially if suicidality is present (55).

Although it may be generally accepted that episodes of
illness are associated with impulsivity in bipolar disorder,
less is known about impulsivity outside of these episodes.
Impulsivity could have any of several relationships to bi-
polar disorder, possibly depending on the way in which it
was measured:

1. Related to susceptibility: adolescents at risk for mania
were described in a semistructured evaluation as more
“impulsive” than their peers (22).

2. Related to episodes of illness or to prodromes of epi-
sodes: increased impulsivity may accompany episodes or
may appear earlier in the course of an episode than the di-
agnostic affective symptoms.

3. Related to risk of complications like suicide (55) or
substance abuse (5).

4. Related to response to specific treatments or to treat-
ment in general.

5. Related to pathophysiology of illness: impulsivity
could result from some combination of increased norepi-
nephrine (26, 56), decreased serotonin (12), or impaired
prefrontal cortex function (34).

Few studies have directly measured impulsivity in bipo-
lar disorder. Swann et al. (57) found a higher level of im-
pulsivity, as measured by the Barratt Impulsiveness Scale,
in patients with bipolar disorder than in comparison sub-
jects, even when the patients were between episodes of
mania or depression. In the same study, human laboratory
measures of impulsivity correlated with severity of manic
symptoms in mildly ill patients but did not differ signifi-
cantly from measures of impulsivity in comparison sub-
jects. There was no correlation with depressive symptoms.
These data suggest that, in bipolar and related disorders,
impulsivity has both state- and trait-dependent compo-
nents.

The trait-dependent component, reflected in personal-
ity measures such as the Barratt Impulsiveness Scale, may
be related to relatively stable biological measures of im-
pulsivity such as level of serotonergic function (58). The
state-dependent component, reflected by increased com-
mission errors in a challenging version of the Continuous
Performance Test (the IMT-DMT), appears to correlate
with severity of manic but not of depressive symptoms
(57). This aspect of impulsivity may therefore be related to
noradrenergic function, which is increased in manic and
mixed states of bipolar disorder and correlates with sever-
ity of mania but not of depression (59).

In summary, although few studies have directly mea-
sured impulsivity in bipolar disorder, there does appear to

be an association between bipolar disorder and impulsiv-
ity that goes beyond individual episodes of mood-related
illness. Whether interepisode impulsivity is a risk factor
for the disorder or a consequence of multiple episodes re-
mains unclear.

ADHD and Conduct Disorder

Along with inattention, hyperactivity and impulsivity
are symptoms used to subcategorize children with ADHD
in DSM-IV (pp. 83–84). In a study of ADHD subtypes,
Willcutt et al. (60) found that the impulsive/hyperactive
subtype, but not the inattentive subtype, was associated
with a high rate of comorbid symptoms of oppositional
defiant disorder and conduct disorder.

Likewise, in a study of adults who had behavior ratings
as children, both hyperactive/impulsive symptoms and
conduct disorder symptoms predicted adult criminal be-
havior, but inattention alone did not (61). In a recent study
of risk for substance abuse in 626 pairs of adolescent twins
(51), conduct disorder but not ADHD increased the risk of
substance use and abuse regardless of gender.

Studies using behavioral laboratory measures have
found increased impulsivity in children with ADHD. Sev-
eral studies (62–65) have found that “impulsive” commis-
sion errors on the continuous performance test are made
more frequently by children with ADHD than by normal
comparison subjects.

Various theories have been proposed to explain the eti-
ology of ADHD and conduct disorder. Probably the stron-
gest evidence in humans supporting a role for dopamine
has come from treatment studies in which psychostimu-
lants are used to treat ADHD and conduct disorder. Psy-
chostimulants are potent dopamine-releasing agents, al-
though they also lead to increases in the levels of other
neurotransmitters, including serotonin and norepineph-
rine (66). Other evidence supporting a role for dopamine
in impulsivity includes findings in genetic studies of a re-
lationship between dopamine transporter and D4 receptor
alleles and ADHD (67, 68) and findings of increased activ-
ity of dopamine-synthesizing enzymes in brains of chil-
dren with ADHD (69).

In summary, studies that have used human behavioral
laboratory tasks to measure impulsivity have found high
levels of impulsivity in ADHD and conduct disorder. Indi-
rect evidence suggests that this increase in impulsivity
may be related to dopamine function, which has an im-
pact on treatment of these disorders.

Psychotherapeutic 
and Pharmacological Approaches 
to Treatment of Impulsivity

Insight-Oriented Psychotherapy

Fenichel described an “impulse neurosis” in which pa-
tients experienced intense ego-syntonic pathological im-
pulses that were often irresistible (70). The source of these
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impulses was seen as a fusion of instinctual urges and de-
fensive strivings. Patients with an impulse neurosis were
further described as having a low frustration tolerance and
difficulty postponing immediate reactions or actions. As
can be seen from Fenichel’s description, the concept of
impulse neurosis incorporates many aspects of what we
now call impulsivity.

Examples of psychoanalytic therapies for impulsivity are
found primarily in the clinical literature on treatment of
borderline personality disorder. Writers of the 1940s–1960s
emphasized a supportive, ego-building approach, rather
than one that strives to resolve intrapsychic conflict by at-
tacking or undermining defensive functioning (18, 71).
This supportive approach stands in contrast to the writings
of analytic authors of the 1970s who shifted the focus of
therapy toward achieving more fundamental personality
change in borderline personality disorder by using more
intensive, expressive, and regressive techniques (e.g., refer-
ence 72). Modern psychoanalytic techniques have contin-

ued to move toward the expressive end of the supportive-

expressive continuum (73). The literature on insight-ori-
ented therapies is unfortunately limited by its reliance on

uncontrolled reports on small patient samples.

Cognitive Behavior Psychotherapy

Cognitive behavior therapy uses behavior therapy tech-

niques to achieve behavior change through the modifica-
tion of cognitive processes that lead to problem behaviors

(74). Given the research demonstrating deficits in prob-
lem-solving abilities in impulsive populations, including

drug abusers (75, 76) and juvenile delinquents (77, 78), a
strong argument has been made for using cognitive be-

havior therapy to directly train such individuals in these

skills. Platt and colleagues (79) proposed a structured and
manualized cognitive behavior therapy program, titled

training in interpersonal problem solving. The literature
on its effectiveness extends across populations, including

TABLE 1. Placebo-Controlled Studies of the Psychopharmacologic Treatment of Impulsivity

Study Medication Subjects

Subjects’
Age

(years)
Medication

Course Impulsivity Outcome Measure
Sheard et al. (95) Lithium Prison inmates 16–24 12 weeks Amount of threatening behavior/assaults
Campbell et al. (96) Lithium Conduct disorder patients 5–12 6 weeks Clinical Global Impression scale
Malone et al. (97) Lithium Conduct disorder patients 10–17 4 weeks Overt Aggression Scale, Clinical Global 

Impression scale
Rifkin et al. (98) Lithium Conduct disorder patients 12–17 2 weeks Overt Aggression Scale
Coccaro et al. (99) Fluoxetine Adults with panic disorder — 12 weeks Overt Aggression Scale
McDougle et al. (100) Fluvoxamine Adults with autism — 12 weeks Brown Aggression Scale, Clinical Global

Impression scale
Vartiainen et al. (101) Citalopram Adults with schizophrenia — 24 weeksa Social Dysfunction and Aggression Scale
Barratt et al. (13) Phenytoin Adult prison inmates — 6 weeksa Number of aggressive acts/week
Tariot et al. (102) Carbamazepine Patients with dementia >60 6 weeks BPRS/Clinical Global Impression scale
Donovan et al. (103) Divalproex Patients with oppositional 

defiant disorder/conduct 
disorder

10–18 6 weeksa Overt Aggression Scale–Modified, SCL-90

Cueva et al. (104) Carbamazepine Patients with conduct 
disorder

5–12 6 weeks Overt Aggression Scale, Clinical Global 
Impression scale

Katz et al. (106) Risperidone Patients with dementia >54 12 weeks Behavioral Pathology in Alzheimer’s Disease 
scale, Cohen-Mansfield Agitation 
Inventory, Clinical Global Impression scale

de Deyn et al. (107) Risperidone Patients with dementia 56–97 12 weeks Behavioral Pathology in Alzheimer’s Disease 
scale, Cohen-Mansfield Agitation 
Inventory, Clinical Global Impression scale

McDougle et al. (108) Risperidone Patients with autism 18–43 12 weeks Self-Injurious Behavior Questionnaire, 
Clinical Global Impression scale

Findling et al. (109) Risperidone Patients with conduct 
disorder

5–15 10 weeks Rating of Aggression Against People and/or 
Property, Clinical Global Impression scale

Greendyke et al. 
(110)

Propranolol Patients with organic brain 
disease

27–75 11 weeksa Nurses’ Observation Scale for Inpatient 
Evaluation-30

Greendyke et al. 
(111)

Pindolol Patients with organic brain 
disease

28–76 10 daysa Number of assaults

Brown and Sleator 
(112)

Methylphenidate “Hyperactive” subjects 7–13 3 weeksa Matching Familiar Figures

Musten et al. (113) Methylphenidate Patients with attention 
deficit hyperactivity 
disorder (ADHD)

4–6 7–10 daysa Gordon Delay Task

Malone and Swanson 
(114)

Methylphenidate Patients with ADHD 6–13 1 day Word Matching Task

Matier et al. (115) Methylphenidate Patients with ADHD 6–12 1 dose Continuous Performance Test
Schleifer et al. (116) Methylphenidate “Hyperactive” subjects 3–4 3 weeksa Early Childhood Familiar Figures Test, 

Draw-a-Line-Slowly Test
a Crossover design.
b Frequency of blood levels not given.
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chronic psychiatric patients (80), impulsive preschool
children (81), and drug-dependent patients (82, 83).

Overall, the empirical evidence suggests that training in
interpersonal problem solving improves problem-solving
skills and, in some cases, more general outcomes, such as
hospital recidivism, arrest rates, and general interpersonal
adjustment. Direct assessment of changes in impulsive or
aggressive behaviors per se has not been reported in treat-
ment studies that have used training in interpersonal
problem solving.

Another type of structured cognitive behavior therapy
for the treatment of impulsivity associated with borderline
personality disorder is called dialectical behavior therapy,
developed by Linehan (84). The approach uses a specific
skills training manual for teaching patients general prob-
lem-solving skills, emotional regulation strategies, inter-
personal skills, and distress tolerance. The efficacy of dia-
lectical behavior therapy has been demonstrated in a

study of women with borderline personality disorder (85).
Those receiving dialectical behavior therapy had fewer
and less severe episodes of parasuicidal behavior and
fewer days of hospitalization compared to those receiving
treatment as usual in the community.

Cognitive and behavioral therapies have also been used
to reduce impulsivity in children. In a meta-analytic re-
view of 36 outcome studies of cognitive behavior treat-
ment in children, Baer and Nietzel (86) reported that these
interventions were associated with improvements in im-
pulsivity of approximately one-third to three-quarters of a
standard deviation relative to untreated or placebo-
treated comparison subjects.

Contingency Management

Of the operant therapies used in treating individuals
with impulsive-related disorders, contingency manage-
ment procedures have received the most clinical and re-
search attention. Contingency management involves the
use of predetermined positive or negative consequences
to reward or punish (and thus deter) the occurrence of a
target behavior.

Thus, a contingency management procedure to de-
crease impulsivity might arrange consequences to provide
an incentive for choosing the less immediate, more
planned behavior over the immediate, impulsive action.
The most popular application of this type of contingency
management procedure is in treating substance use disor-
ders where the target behavior is typically drug abstinence
but has included treatment attendance, medication com-
pliance, and other clinic behaviors. Higgins and col-
leagues (87, 88) have demonstrated in a series of studies
that contingency management is superior to noncontin-
gency management interventions in reducing drug use.
Impulsivity was not assessed directly in these efficacy
studies, making it difficult to draw conclusions about its
direct relevance to this procedure.

Reinforcement and response cost contingencies have
been used in reducing impulsive behaviors in children. In
the classroom, token economy systems have proven to be
an effective short-term method for reducing disruptive be-
havior and promoting on-task, academic behavior (89, 90).
Outside the classroom, the efficacy of contingency man-
agement procedures has not been demonstrated, and such
procedures are generally considered to be impractical in
home settings (91). Furthermore, recent studies have
shown that contingency management procedures produce
smaller gains than stimulants like methylphenidate, and
gains engendered by contingency management treatment
do not persist once reinforcement is terminated (92). Thus,
generalization and maintenance continue to be central
problems in using these behavioral reinforcement systems.

Pharmacologic Treatment of Impulsivity

A large number of case reports and open-label trials re-
port efficacy of a wide variety of classes of medication for

Response
Measure of Compliance 

With Medication Regimen
Lithium>placebo Weekly blood level
Lithium>placebo Biweekly blood level
Lithium>placebo Weekly blood level

Lithium=placebo Weekly blood level
Fluoxetine>placebo Blood levels every 4 weeks
Fluvoxamine>placebo None

Citalopram>placebo None
Phenytoin>placebo Blood levels every 2 weeks
Carbamazepine>placebo Weekly blood level
Divalproex>placebo Blood levelb

Carbamazepine=placebo Weekly blood level

Risperidone>placebo None

Risperidone>placebo None

Risperidone>placebo None

Risperidone>placebo None

Propranolol>placebo None

Pindolol>placebo None

Low-dose methylphenidate>placebo None

Methylphenidate>placebo None

Methylphenidate>placebo None

Methylphenidate=placebo None
Methylphenidate=placebo None
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impulsive behaviors (e.g., references 93, 94). Due to prob-
lems associated with open-label studies, this review will
focus on placebo-controlled trials.

The results of placebo-controlled trials for impulsive
behaviors are listed in Table 1. The majority of these stud-
ies have focused on the treatment of aggression as an im-
pulse control disorder.

As Table 1 shows, most studies support the efficacy of
lithium for impulsive aggression in children, adolescents,
and young adults (95–97). One study did not find an im-
provement compared to placebo, but this study lasted
only 2 weeks (98). Unfortunately, lithium has significant
side effects that decrease its use (97).

Selective serotonin reuptake inhibitors (SSRIs) and an-
ticonvulsants have also been used successfully to treat
impulsive aggression in controlled clinical trials. In a 3-
month controlled trial, Coccaro and Kavoussi (99) re-
ported that fluoxetine significantly decreased impulsive
aggressive behavior compared to placebo in personality
disorder patients. A decrease in aggression was also re-
ported for fluvoxamine, compared to placebo, in autistic
adults (100) and for citalopram, compared with placebo,
in patients with schizophrenia (101).

Research from other populations supports the efficacy
of anticonvulsants for decreasing impulsive aggression.
Phenytoin, carbamazepine, and divalproex have all been
found to decrease impulsive aggression (13, 102, 103).
However, another study (104) found that carbamazepine
was not superior to placebo for aggressive behavior and
was associated with frequent side effects.

Because of their lack of specificity for aggression, most
antipsychotic medications are appropriate only for the
treatment of acute aggressive behavior (105). However,
there is emerging evidence for a more specific antiaggres-
sive effect of atypical antipsychotic medications. Two pla-
cebo-controlled trials of risperidone in adults with de-
mentia reported a significant decrease in aggression
without significant sedation (106, 107). Similar results
were reported in a placebo-controlled trial of risperidone
in adults with autism (108) and in a small study in children
with conduct disorder (109).

The β-adrenergic antagonists constitute another class of
medications that have been used to treat impulsive aggres-
sion. A few small placebo-controlled trials have reported
efficacy of propranolol and pindolol for impulsive aggres-
sion in populations with organic brain injury (110, 111).

Several controlled studies have found that psychostim-
ulants, compared with placebo, improve attention and de-
crease impulsivity in patients with ADHD (112–114). Other
studies have disagreed, finding that hyperactivity or atten-
tion is changed, but not impulsivity (115, 116). The dis-
crepancies in findings regarding the efficacy of stimulants
may have resulted from the use of different measures of
impulsivity. Further research is needed on the specificity
of treatment for impulsivity in ADHD.

Directions for Future Research

Impulsivity as a symptom cuts across a number of psy-
chiatric disorders, and treatment of impulsivity is related
to the social, biological, and psychological etiologies of im-
pulsivity. With impulsivity a key factor in so many disorders
and an important factor in treatment, it could be argued
that biological and psychological research is limited by
current diagnostic categories and that a dimensional ap-
proach may be more appropriate than the categorical ap-
proach used in psychiatric diagnosis and treatment. Before
such a change could take place, further research on the
measurement of impulsivity and its response to treatment
will be needed. The majority of work that has been done in
this area has focused on impulsive aggression. This focus is
partly the result of the fact that aggressive acts are more
easily measured than other aspects of impulsivity. Repeat-
able measures of impulsivity that capture the core aspects
of this behavior are needed. Laboratory measures of im-
pulsivity show promise in this regard, but more work needs
to be done in humans to validate these measures in impul-
sive populations. As Barratt and his colleagues (117, 118)
have proposed, the true relationship of impulsivity to be-
havioral disorders may be best predicted by an “impulsiv-
ity index” that combines measurements from behavioral,
biological, social, and environmental areas.

Last, as reflected in this review, there is a large body of
basic behavioral, personality, biological psychiatry, and
neurology research on impulsivity. However, few studies
have attempted to integrate these data. To take advantage
of the work that has been done, future researchers will
benefit from using an ideologically neutral model of im-
pulsivity (118). It is hoped that the definition of impulsiv-
ity proposed here is a step in that direction. Development
of a more complete understanding of the etiology and
treatment of impulsivity will lead to improvements in the
treatment of a variety of psychiatric disorders.
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