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Impulsivity and compulsivity are natural be-
haviors controlled by brain mechanisms that
are essential for survival in all species. Un-
derstanding these brain mechanisms may lead

to targeted treatment strategies for these symptom
domains when impulsivity and compulsivity be-
come dysfunctional. Pathological impulsivity and
compulsivity characterize a broad range of men-
tal disorders and are the core and most debilitat-
ing symptoms, at least phenotypically, in some of
the disorders in which these behaviors occur.
These illnesses, some of which are highly herita-
ble, are currently classified across several DSM-
IV-TR diagnostic categories. Obsessive-com-
pulsive spectrum disorders include obsessive-
compulsive disorder (OCD), body dysmorphic
disorder, trichotillomania, Tourette syndrome, and
hypochondriasis. Disorders that involve deficits in
impulse control include pathological gambling,
externalizing disorders such as attention-deficit/
hyperactivity disorder (ADHD), personality dis-
orders such as borderline personality disorder, and
substance and behavioral addictions.

Impulsivity versus compulsivity
The concept of impulsivity has many different as-
pects and definitions, but in general it covers a
wide range of “actions that are poorly conceived,
prematurely expressed, unduly risky, or inappro-
priate to the situation and that often result in un-
desirable outcomes,” or more simply put, a ten-
dency to act prematurely and without foresight.1

Moeller and colleagues2 defined impulsivity as “a
predisposition toward rapid, unplanned reactions
to internal or external stimuli without regard to the
negative consequences of these reactions to the

impulsive individual or to others.” However, im-
pulsivity is not always unplanned; for example,
some pathological gamblers plan in advance to
pursue their impulsive behavior. Impulsive be-
haviors can be conceptualized as the core symp-
toms of a broad range of psychiatric disorders that
are often comorbid with one another, including
cluster B personality disorders, impulse control
disorders, and bipolar disorder (Figure 1 re-
stricted. Please see print version for content.).

In contrast, compulsivity refers to repetitive be-
haviors that are performed according to certain
rules or in a stereotypical fashion.3 Compulsivity
is a tendency to repeat the same, often purposeless
acts, which are sometimes associated with unde-
sirable consequences. Impulsivity and compul-
sivity may be viewed as diametrically opposed, or 
alternatively, as similar, in that each implies a dys-
function of impulse control.4 Each involves alter-
ations within a wide range of neural processes in-
cluding, for example, attention, perception, and
coordination of a motor or cognitive response. Ob-
jective neurocognitive tests hold potential for elu-
cidating the mechanisms by which pharmacolog-
ical agents exert their beneficial clinical effects
and for predicting clinical outcomes.5,6 Using sen-
sitive and domain-specific neurocognitive tasks,
we may also be able to divide impulsivity and
compulsivity into separate and quantifiable neuro-
biologically specific domains.7

Disorders characterized by impulsivity include
impulse control disorders in DSM-IV-TR, repre-
senting a failure to resist aggressive impulses (as
in intermittent explosive disorder) and urges to
steal (kleptomania), set fires (pyromania), gamble
(pathological gambling), and pull one’s hair 
(trichotillomania). However, behaviors character-
istic of these disorders may also manifest as symp-
toms of another mental disorder. A number of
other disorders are not included as a distinct cate-
gory but are categorized as impulse control disor-
ders not otherwise specified in DSM-IV-TR. These
include sexual compulsions, compulsive shop-
ping, skin picking, and Internet addiction. Impulse
control disorders share the feature of the irre-
sistible urge to act in a given way and may be con-
sidered as a subset of the obsessive-compulsive
spectrum of disorders.

The obsessive-compulsive spectrum is a di-
mensional model of risk avoidance in which im-
pulsivity and compulsivity represent polar oppo-

site psychiatric spectrum complexes that can be
viewed along a continuum of compulsive and im-
pulsive disorders. Patients on the compulsive end
of the spectrum tend to have an exaggerated sense
of threat from the outside world and engage in rit-
uals/routines, such as obsessive-compulsive be-
haviors, to neutralize the threat or reduce the harm.
This end point marks compulsive or risk-aversive
behaviors characterized by overestimation of the
probability of future harm, as exemplified by
OCD. However, some compulsive patients pursue
unrewarding rituals for short-term gains (relief of
tension) despite negative long-term consequences.
Generally, however, OCD rituals are not pleasur-
able activities engaged in for their own sake but
are neutral or often irritating and unpleasant be-
haviors that are performed to reduce anxiety.

Patients on the impulsive end of the spectrum
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tend to underestimate the harm that is associated
with behaviors such as aggression, excessive gam-
bling, or self-injury. This end point designates im-
pulsive action generally characterized by a lack of
consideration of the negative results of such be-
havior and is exemplified by borderline and anti-
social personality disorders.8 Some impulsive pa-
tients do recognize and assess the harm associated
with the impulsive behavior but nonetheless en-
gage in it because they find that the thrill or arous-
al they experience in response to the behavior out-
weighs the negative consequences.

Impulsive behaviors generally have an element
of pleasure, at least initially, although they may
lose their pleasurable quality over time. Some pa-
tients with impulse control disorders may engage
in the behavior to increase arousal, but there may
be a compulsive component to their behavior in
which they continue to engage in the behavior to
decrease dysphoria. So, in general, while com-
pulsivity may be driven by an attempt to alleviate
anxiety or discomfort, impulsivity may be driven
by the desire to obtain pleasure, arousal, or grati-
fication. Both types of behaviors share the inabil-
ity to inhibit or delay repetitive behaviors.9 Over
time, impulsive behaviors may become compul-
sive (driven behaviors without arousal) and com-
pulsive behaviors may become impulsive (rein-
forced habits).

Contributing factors
There are many contributing factors to impulsiv-
ity and compulsivity, such as genes, gender, en-
vironment, psychiatric disorders, and substance
abuse. The neurobiology of impulsivity and com-
pulsivity may involve inhibitory neurotransmit-
ters such as serotonin and g-aminobutyric acid
(GABA); excitatory neurotransmitters such as
glutamate, norepinephrine, and dopamine; and
prefrontal cortex and/or limbic dysfunction. Con-
vergent evidence suggests that a failure in top-
down cortical control mechanisms that leads to
striatal overdrive may constitute a unifying patho-
physiological model underpinning an “impulsive-
compulsive spectrum” of mental disorders.7 In-
creased frontal lobe activity may characterize the
compulsive disorders, such as OCD. In contrast,
decreased frontal lobe activity may characterize
the impulsive disorders, such as pathological gam-
bling and borderline personality disorder.9

Impulsive and compulsive features may pre-
sent at the same time or at different times during
the same illness.10 Although both compulsive and
impulsive disorders may be related to prefrontal
cortex dysfunction, compulsive disorders would
be related to hyperactivity and impulsive disorders
to hypoactivity of the prefrontal cortex. Compul-
siveness appears to be associated with increased
frontal lobe activity, while impulsiveness may be
associated with reduced frontal lobe activity.

Treatment targets
The impulse control disorders can be conceptual-
ized in addictive, affect-driven, and compulsive
models (Figure 2). Targeted treatments of impul-
sivity in impulse control disorders can influence
the motivational circuitry, or work via addictive,
affect-driven, and compulsive systems. Treat-
ments should also target comorbid bipolar spec-
trum, ADHD, and compulsive and addictive dis-

orders for maximal anti-impulsive effects (Figure
3). There is some evidence that different symptom
dimensions within the impulse control disorders
are particularly responsive to different medication
classes.11,12 It is therefore important to individual-
ize treatment decisions based on the limited evi-
dence base and the patient’s presenting problems,
history, and comorbid conditions.

For example, a patient with borderline person-
ality disorder with prominent cognitive/perceptu-
al distortion may respond to neuroleptics, while a
patient with depressed mood may respond best to
antidepressants. Some symptom dimensions (eg,
antisocial traits) may be less responsive to med-
ication, and some classes of medication, including
the benzodiazepines, do not appear particularly ef-
fective for the treatment of impulse control disor-
ders and should generally be avoided.13

There may be several unique developmental
trajectories to impulsivity and compulsivity (eg,
ADHD, bipolar spectrum, trait impulsivity, ob-
sessive-compulsive personality disorder) and var-
ious routes to altering motivational circuitry, such
as modulators of cortico-striatal-limbic circuits.
We suggest that core symptoms within disorders
should be treated and appropriate outcome mea-
sures should be used to determine targeted treat-
ment response. Interventions should be directed at
the brain circuitry that modulates core symptoms,
which may be shared across disorders rather than
DSM diagnoses.14

Although the neurobiological basis of OCD
(symptoms and related cognitive impairments) is
unclear, lesion, functional neuroimaging, and neu-
ropsychological studies have suggested that struc-
tural and functional dysfunction of limbic or af-
fective cortico-striato-thalamocortical circuitry,
which includes the orbitofrontal cortex, plays a
key role.15-18 These circuits, first identified in non-
human primates, have also been identified in
human lesion and imaging studies of patients who
have OCD.19-23

Treatment approaches
Intervention can occur at the symptom, syndrome,
or behavioral level. Effective treatment of impul-
sivity and compulsivity depends on determining
the cause(s) of these behaviors and selecting treat-
ments accordingly. Pharmacological and non-
pharmacological treatment, such as behavioral
strategies aimed at reducing impulsive and com-
pulsive behavior, may be most effective for the
long-term treatment of the underlying chronic or
recurrent illness.

There is no standardized treatment for complex
disorders involving impulsivity, although a range
of different medication classes have been investi-
gated.13 Pharmacological treatments may reduce
impulsivity and normalize arousal by decreasing
dopaminergic activity, enhancing serotonergic ac-
tivity, shifting the balance of amino acid neuro-
transmitter from excitatory (glutamatergic) toward
inhibitory (GABAergic) transmission, lowering
glutamatergic conduction, and/or reducing or sta-
bilizing nonadrenergic effects. Medications used
to treat disorders involving impulsivity, including
impulse control disorders and cluster B personal-
ity disorders, which have been shown to be effec-
tive in some clinical trials, include SSRIs, lithium,
and anticonvulsants.14,24-31 Cognitive-behavioral

therapy (CBT) and psychodynamically informed
psychotherapy have a useful role in the manage-
ment of a number of impulse control disorders.
More specific details of the pharmacotherapeutic
and psychotherapeutic approaches to each of the
individual impulse control disorders can be found
elsewhere.32

With regard to compulsive behavior, the most
common treatment approaches for OCD are phar-
macological and psychological. CBT was the first
psychological treatment for which empirical sup-
port was obtained. Arecent review compared psy-
chological treatments with treatment as usual and
found that psychological treatments derived from
cognitive-behavioral models are effective for
adults with OCD.33

On the basis of the hypothesized underlying
neurobiology of OCD and observed treatment 
effects, SSRIs are considered first-line treatment
for OCD. However, SSRIs are often associated
with delayed onset of therapeutic effect (8 to 12
weeks), only partial symptom reduction, and re-
sponse failure or intolerability in 40% to 60% 
of patients. Pharmacological options for SSRI-
refractory cases include increasing drug dosage,
changing to another SSRI or clomipramine, 
combining SSRIs, or changing the mode of drug
delivery. Augmentation with second-generation 
antipsychotics appears promising, as well as 
augmentation or monotherapy with some of the
anticonvulsants.34-36

Alternative interventions
Some patients with OCD remain refractory to all
standard pharmacological and psychological treat-
ments. Several alternative medical interventions
have been considered for these severe cases, in-
cluding ablative neurosurgery and brain stimula-
tion techniques such as electroconvulsive therapy,
transcranial magnetic stimulation (TMS), and
deep brain stimulation (DBS—the nonablative
neurosurgical procedure). Studies that explore
these techniques for OCD treatment are limited by
small sample sizes and scarcity of double-blind
trials, and none of these alternative interventions
are FDA-approved for treatment of OCD. How-
ever, given the promising efficacy findings thus
far, reversibility, noninvasiveness or minimal in-
vasiveness, tolerability, and possibility of double-
blind trials, additional research should be con-
ducted with TMS and DBS to refine these
techniques, better establish their efficacy, and
offer more options to patients who have exhaust-
ed all other available treatments.37

Patients with comorbid disorders
Clinicians should also identify comorbid condi-
tions and associated symptoms related to brain
systems, because these can also influence treat-
ment choice and response. For example, mood
stabilizers, traditionally used to treat bipolar dis-
order, can be effective for other disorders, includ-
ing impulse control disorders.

When treating patients at risk for bipolar dis-
order, SSRI-induced manic behaviors could
emerge in pathological gamblers who have a his-
tory of, or are at risk for, mania or hypomania.24

Thus, mood stabilizers such as lithium or valpro-
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ate may be better treatment options for patients
with comorbid impulse control disorder and bipo-
lar disorder. Personality disorders with aggressive
behavior and emotionally unstable character dis-
order with a disturbance of mood swings respond
to lithium. A variety of personality factors and 
comorbid conditions such as premenstrual syn-
drome, bulimia, agoraphobia, major affective dis-
order (eg, bipolar II), and hypersomnia, which are
overrepresented in patients with borderline per-
sonality disorder, often complicate the clinical pic-
ture. Depending on a mix of these factors, certain
drugs may need to be avoided, nonstandard drug
combinations may be needed, or safer but less ef-
fective drugs may need to replace more effective
drugs whose abuse by suicidal patients may have
more dangerous consequences.38

OCD is heterogeneous in terms of types of 
obsessions and compulsions, heritability, and co-
morbid conditions, which probably reflect hetero-
geneity in the underlying pathology.18 According-
ly, there are many disorders known as obsessive-
compulsive spectrum disorders that share features
with OCD, including trichotillomania and body
dysmorphic disorder.39,40

The apparent association between altered sero-
tonergic function and OCD has guided attention
toward the possible role of serotonergic function
in the underlying cause of trichotillomania.41

Some investigators have postulated that patients
with trichotillomania who engage primarily in hair
pulling, where their attention is focused on the 
hair pulling, are more phenomenologically simi-
lar to individuals with compulsions in OCD than
those with automatic hair pulling that occurs out-
side conscious awareness, and thus they may be 
more responsive to pharmacological interventions
found to be effective for OCD.42,43 Anumber of in-
vestigations of the use of antidepressants with spe-
cific inhibition of serotonin reuptake (ie, fluoxe-
tine and clomipramine) have yielded mixed re-
sults.44-48 Naltrexone, an opioid antagonist, has
been found to be superior to placebo in reducing 
trichotillomania symptoms.49 Also, augmentation
of SSRIs with atypical neuroleptics may be bene-
ficial, and olanzapine may be effective as a mono-
therapy for trichotillomania, as well as CBT.50-55

Body dysmorphic disorder is a relatively com-
mon and often disabling somatoform disorder that
may be an obsessive-compulsive spectrum disor-
der because of its similarity to OCD.40 There is
some evidence for familial aggregation and ge-
netic links with OCD.56 Although body dysmor-
phic disorder is still difficult to treat, success has
been demonstrated for serotonin reuptake inhibi-
tors and CBT.57 A clear role for the serotonin sys-
tem is evidenced by the specificity of therapeutic
response to serotonergic antidepressants.58 Higher
doses of SSRIs and longer treatment trials than
those used for many other psychiatric disorders,
including depression, may be needed to effective-
ly treat body dysmorphic disorder. CBT, using
techniques such as cognitive restructuring, be-
havioral experiments, response (ritual) prevention,
and exposure, also appears beneficial and is cur-
rently considered the psychotherapy of choice for
body dysmorphic disorder.59

Conclusion
In general, evidence suggests that mood stabiliz-
ers appear to be effective for treating the symptom
domains of impulsivity and compulsivity across a
wide range of psychiatric disorders and for im-
pulse control and cluster B personality disorders
in particular. We suggest that clinicians target and
treat core symptoms of impulsivity and compul-
sivity based on the underlying neurobiology of
these behaviors instead of the overall diagnosis,
while taking into account comorbid disorders, as-
sociated symptoms, developmental trajectory, and
family history.
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Olanzapine (Zyprexa)
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1. Which of the following is not a disorder involving a deficit in
impulse control?
A. Attention-deficit/hyperactivity disorder
B. Borderline personality disorder
C. Body dysmorphic disorder
D. Addiction disorder

2. Which of the following is one of the compulsive spectrum
disorders?
A. Trichotillomania
B. Tourette syndrome
C. Hypochondriasis
D. All of the above
E. None of the above

3. Compulsivity is the tendency to act prematurely and without
foresight.
A. True
B. False

4. Decreased frontal lobe activity may characterize the 
compulsive disorders.
A. True
B. False

5. Lesion, functional neuroimaging, and neuropsychological
studies have suggested that the neurobiological basis of 
obsessive-compulsive disorder (OCD) involves structural 
and functional dysfunction of the:
A. Cortico-striato-thalamocortical circuitry
B. Orbitofrontal cortex
C. Limbic/affective circuitry
D. All of the above
E. A and C

6. Which is considered the first-line pharmacological treatment
for OCD?
A. Antipsychotics
B. Anticonvulsants
C. SSRIs
D. Lithium

7. The impulse control disorders may be conceptualized in all
the following models except the:
A. Addictive
B. Affect-driven
C. Compulsive
D. Dissociative

8. Which of the following may be used to treat impulsive 
disorders?
A. SSRIs
B. Lithium
C. Anticonvulsants
D. All of the above
E. None of the above

9. Which of the following may be considered for patients 
refractory to all standard treatments for OCD?
A. Mood stabilizers
B. Aversion therapy
C. Deep brain stimulation
D. Acupuncture

10. Clinicians should target and treat core symptoms of 
impulsivity and compulsivity based on the underlying
neurobiology of these behaviors.
A. True
B. False
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