
INTRODUCTION: IMPULSIVITY AND THE
STRUCTURE OF BIPOLAR DISORDER

Bipolar disorder is diagnosed by identifying nonspe-
cific depressive and manic syndromes. We could under-
stand this illness better by identifying more specific and
measurable behavioral and physiological mechanisms

that underlie susceptibility to these mood states.  Bipolar
disorder entails a prominent disturbance in the initiation
of action. Dysregulation of the initiation of action can
predispose to behavioral disturbances, including impul-
sivity. We will focus on roles of impulsivity in bipolar
disorder. Impulsivity provides a conceptual basis for
physiological mechanisms implicated in an array of psy-
chiatric disorders. The commonly accepted definition of
impulsivity, responding to stimuli without opportunity
for reflection or apparent regard for their consequences,
suggests the involvement of physiological processes
associated with initiation of action, as well as pre-atten-
tional and attentional functioning. Problematic in its own
right, impulsivity can be a complicating factor in almost
every psychiatric disorder. Disorders for which impulsiv-
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SUMMARY. Aims – Impulsivity is a multifaceted aspect of behavior that is prominent in psychiatric disorders and has serious
behavioral consequences. This paper reviews studies integrating behavioral and physiological mechanisms in impulsivity and their
role in severity and course of bipolar and related disorders. Methods – This is a review of work that used questionnaire, human
behavioral laboratory, and neurophysiological measurements of impulsivity or related aspects of behavior. Subjects included indi-
viduals with bipolar disorder, substance-use disorders, antisocial personality disorder, and healthy controls. Results – Models of
impulsivity include rapid-response impulsivity, with inability to reflect or to evaluate a stimulus adequately before responding, and
reward-based impulsivity, with inability to delay response for a reward. In normal subjects, rapid-response impulsivity is increased
by yohimbine, which increases norepinephrine release. Impulsivity is increased in bipolar disorder, whether measured by ques-
tionnaire, by measures of rapid-response impulsivity, or by measures of ability to delay reward. While affective state has differen-
tial effects on impulsivity, impulsivity is increased in bipolar disorder regardless of affective state or treatment. Impulsivity, espe-
cially rapid-response, is more severe with a highly recurrent course of illness or with comorbid substance-use disorder, and with
history of medically severe suicide attempt. In antisocial personality disorder, rapid-response impulsivity is increased, but reward-
based impulsivity is not. In general, impulsivity is increased more in bipolar disorder than in antisocial personality disorder. In com-
bined bipolar disorder and antisocial personality disorder, increased impulsivity is associated with substance-use disorders and sui-
cide attempts. Conclusions – Impulsivity is associated with severe behavioral complications of bipolar disorder, antisocial per-
sonality disorder, and substance-use disorders.
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ity is particularly salient include bipolar, cluster B per-
sonality, and substance use disorders. Impulsivity may
result from common mechanisms across disorders, or
could be related to specific mechanisms within disorders.  

Figure 1 illustrates our multivariate formulation of
impulsivity.

a) Behavioral, cognitive, and physiological aspects of
early responses to stimuli include measures of stable
action-oriented personality characteristics, response-
inhibition including screening of stimuli and ability to
delay reward, and neurophysiological mechanisms
related to early responses to stimuli.

b) Clinical severity, duration and course of illness may
interact with specific aspects of impulsivity.
Possibilities include kindling or behavioral sensitization.

c) Context-dependent expression of impulsivity may be a
function of acute activation and noradrenergic func-
tion. The sensitivity to context could be altered by
severity of illness, possibly through sensitization to
effects of catecholamines (Post, 2007), and could dif-
fer across subtypes of impulsivity.

4) Interactions of impulsivity with other aspects of psy-
chopathology and individual adaptations contribute to
the full clinical presentation. Clarifying the roles of
these mechanisms in the onset and maintenance of
problematic behavior and psychopathology is a neces-
sary step for identifying treatment and genetic targets.

WHAT IS IMPULSIVITY?

Action-oriented traits and clinical correlates
of impulsivity

Impulsivity can be defined as “a predisposition toward
rapid, unplanned reactions to internal or external stimuli
without regard to the negative consequences” (Moeller et
al., 2001a), resulting from impaired information process-
ing outside of conscious deliberation (Barratt, 1997).
Impulsive behavior can be destructive, including impul-
sive aggression {Virkkunen & Linnoila, 1993), impulsive
suicide attempts (Mann et al. 1999), and other rapid,
unplanned actions with severe long-term consequences.
Impulsivity involves pre-attentional and early attentional
processing of information and is part of the initiation of
action, which requires a balance between generation and
screening of potential acts (Barratt & Patton, 1983).
Impulsive behavior occurs when this balance fails, with
excessive spontaneous behavior or stimulation (for exam-
ple, mania (Swann et al., 1987; 2001) or deficient screen-

ing of potential behavior (as in frontal lobe trauma
{Bechara et al., 1997), increasing the probability of
action without conscious reflection. In addition to bipolar
disorder, impulsivity is prominent in addictive disorders
(Bickel et al., 1999; Sarramon et al., 1999; Swann et al.,
2004), and in behavioral effects of abused drugs (Jentsch
& Taylor, 1999; Moeller et al., 2002), bipolar disorder
(Swann et al., 2001; 2004; 2007a), personality disorders
(Anderson & Revelle, 1994; Steinberg et al., 1997),
stress-related disorders (Rinne et al., 2000; Southwick et
al. 1999), “high-risk” psychiatric outpatients (Crean et
al., 2000), and intermittent explosive disorder
(Virkkunen & Linnoila, 1993). Impulsivity confers
increased risk for rapid behavioral responses with severe
long term consequences, most notably suicide (Cremniter
et al., 1999; Gut-Fayand et al., 2001; Mann et al., 1999;
Soloff et al., 2000; Swann et al. 2005b).

Integrated, trait-like impulsivity can be measured by
questionnaires. While impulsivity is often regarded in
terms of “trait” and “state” characteristics, a more useful
categorization may be context-dependence vs context-
independence. High “trait” impulsivity may only alter
behavior in certain contexts. The Barratt Impulsiveness
Scale (BIS-11) identifies three components of trait
impulsivity: attentional impulsivity, or lack of cognitive
persistence with inability to tolerate complexity; motor
impulsivity, or acting on the spur of the moment; and
nonplanning impulsivity, or lack of a sense of the future
(or the past) (Patton et al.,1995).

Models of impulsivity

Two models of impulsivity, based on failures of
response inhibition, derived from studies in animals, pro-
vide the basis for laboratory measures of impulsivity:
Rapid-response impulsivity is based on responding with-
out ‘reflection’ or adequate screening of the stimulus and
its context (Evenden, 1999). This model requires a filter-
ing or screening function, possibly served by the amyg-
dala, prefrontal cortex, and other structures, and can be
assessed with continuous performance, go-no go, or stop-
signal tasks (Dougherty et al., 2000; Halperin et al., 1988;
Logan, 1994; Winstanley et al., 2006). Reward-delay or
delay discounting impulsivity is based on preference for a
small immediate reward over a larger delayed one, an
exaggeration of the normal loss in value of a future
reward with increased time (Evenden, 2000; Swann et al.,
2002a). “2-choice” tests or other measures comparing
preference for rapid versus delayed rewards are validated
measures (Ho et al.,1999; Hyten et al., 1994).
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Behavioral and cognitive overlaps with impulsivity

Impulsivity and decision-making

Impulsivity can short-circuit conscious decision mak-
ing, but impaired decision-making could be related to
insensitivity to consequences of behavior in a manner
related to impulsivity (Bechara et al., 1997). The Iowa
Gambling Task (IGT) measures ability to learn to make
advantageous choices relative to shifting conditions
(Bechara et al., 1994). IGT performance is impaired in
substance use disorders and with lesions of the ventrome-
dial prefrontal cortex (Bechara et al., 2001). IGT perfor-
mance correlates with BIS-11 impulsivity scores in mini-
mally symptomatic subjects with bipolar disorder
(Christodoulou et al., 2006) but is not increased during
mania (Clark et al., 2001). Decision making, as measured
by the IGT, may therefore be at least partially independent
of, and possibly complementary to, impulsivity. An exam-
ple is a recent report that improved decision-making pre-
dicted response to a drug that improved impulsivity in
cocaine-dependence (Green et al., 2009). Because of its
relationship to consequences of behavior, decision making
may be more strongly related to reward-based impulsivity.

Impulsivity and venturesomeness

Impulsivity is an action-oriented trait, related to
increased stimulus-orientation (Dickman, 1985).
Venturesomeness and sensation-seeking may share this
characteristic; the combination has been formulated as a
“supertrait” (Zuckerman, 1991; Carrillo de la Pena, 1992) in
risk for potentially destructive patterns of behavior, includ-
ing aggression, suicide attempts, substance use disorders,
and impulse-control disorders (Carrillo-de-la-Pena, 1992;
Zuckerman, 1979; 1991). Impulsivity is related to pre-atten-
tional responses to stimuli, however, while venturesome-
ness or sensation-seeking are more related to planful action
(Barratt et al., 1997). This distinction may have clinical and
physiological consequences (Magid et al., 2007), and may
apply to other action-oriented characteristics.

Catecholamines and impulsivity:
Interactions with context

Impulsive behavior has been reported with elevated
dopamine (DA) (Bergh et al., 1997; King et al., 1986) or
NE function (Comings et al., 2000; Gerra et al., 1999;
Roy et al., 1988; 1989). Kindling (Anisman et al., 2000)

or behavioral sensitization to catecholamines, whether
through episodes of illness (Post, 2007), drugs of abuse
(Yang et al., 2003), or stressors (Bremner et al., 1996),
may increase sensitivity to acute NE effects.

Dopamine and impulsivity

Dopaminergic stimulation may increase impulsivity
(Evenden, 1998; Evenden & Ryan, 1996), related to its role
in motivation and the initiation of action. Serotonin (5HT)
depletion in rats (Harrison et al., 1997; Mobini et al., 2000)
or genetic deletion of 5HT receptors (Brunner & Hen,
1997) only increase impulsivity if DA is intact, so trait
impulsivity may reflect a balance between DA and 5HT.

Norepinephrine and impulsivity

Noradrenergic activation, such as with severe stres-
sors, impairs function in amygdala (Braga et al., 2004)
and prefrontal cortex (Arnsten, 2000), and contributes to
behavioral sensitization (Drouin et al., 2002), through
stimulation of alpha-1 receptors. Consistent with this,
sleep deprivation may increase impairment of response
inhibition (Acheson et al., 2007). Yohimbine increases
rapid-response impulsivity in normal humans, parallel to
increased behavioral activation (Swann et al., 2005a).
These findings are consistent with parallel increases in
impulsivity and NE reported in manic states (Swann et
al., 1987; 2003). Acute changes in NE may therefore
underlie context-dependent changes in expression of
impulsivity, especially in sensitized individuals.

Neurophysiology of impulsivity:
stimulus-orientation and contextual feedback

Increased propensity for impulsive behavior may stem
from relationships between NE and sensory or attention
processes. Event-related potentials (ERPs) allow non-
invasive study of CNS information processing on a mil-
lisecond-to-millisecond basis, including individual dif-
ferences and response to experimental manipulations.
After a sensory stimulus, there is a sequence of neuro-
physiological responses, including P50 or P1, a pre-atten-
tional response at 50 msec, N1, is a late pre-attentional
phenomenon (100 msec) reflecting an initial trigger for
attention to a stimulus (Naatanen & Picton, 1987; Rinne
et al., 2006), and P2, at 200 msec, reflecting initial con-
scious awareness of a stimulus (Naatanen & Picton,
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1987). These components may therefore be differentially
related to impulsivity, where actions occur without
regard to their consequences (Moeller et al., 2001a), and
sensation-seeking, where consequences are factored into
decisions to act (Eysenck & Eyesenck, 1978).

Sensory gating

The P50 event related potential is associated with pre-
attentional sensory processing, and is presumed to be
related to filtering of irrelevant stimuli. Gating, or its ten-
dency to decrease in amplitude with repeated stimuli, is
impaired by different mechanisms in schizophrenia and
mania (Adler et al., 1990). P50 gating may involve cate-
cholamergic function. In normal subjects, yohimbine,
which increases NE release, caused a transient impair-
ment in sensory gating similar to that in manic episodes
(Adler et al., 1994).

Clinical aspects of sensory gating

Subjects with bipolar disorder had impaired gating of
P50, N100, and P200 gating compared with controls; this
did not appear to be state-dependent, at least across the
relatively limited range of symptom severity in this
group, or to be affected by pharmacological treatments
(Lijffijt et al., 2009d). Subjects with childhood-onset
ASPD (but not subjects with adult onset antisocial behav-
ior) had impaired P50 gating (Lijffijt et al., 2009c). These
data show that gating is impaired in disorders of affect or
impulsivity even in the absence of psychosis-proneness.

Sensory gating, impulsivity, and cognitive function

There is little information about relationships between
sensory gating and demographic or other subject charac-
teristics. In 50 healthy subjects, we found substantial rela-
tionships between sensory gating and education or intelli-
gence (positive correlations), but weak, if any, relationship
to age or gender (Lijffijt et al., 2009b). P50, N100, and
P200 gating are differentially associated with attention and
impulsivity in healthy subjects; relationships were
stronger with more complex tasks (Lijffijt et al., 2009a).
N100 gating may protect the efficiency of working mem-
ory or interference control. P200 gating is also related to
attention, as well as to working memory and interference
control; both N100 and P200 had more consistent correla-
tions than P50 with impulsivity (Lijffijt et al., 2009d).

Response augmenting, or intensity-dependence,
of event-related potentials

Impulsivity may be related to exaggerated stimulus-
orientation (Dickman, 1985), potentially due to
increased NE availability (Aston-Jones & Cohen, 2005;
Coull, 1998). The enhanced evoked auditory response to
a series of stimuli of increasing intensity (augmenting)
correlates with self-reported impulsivity, disinhibition
and sensation seeking (Juckel et al., 1995; Norra et al.,
2003; Potts et al., 2006; Siegel, 1997; Zuckerman, 1979)
and occurs in “high-risk” subjects who make more sui-
cide attempts than non-augmenters, regardless of diag-
nosis (Aloe et al., 2000). The N1P2 intensity slope is
commonly used as a measure of an impulsivity-venture-
someness supertrait (Carrillo de la Pena, 1992;
Zuckerman, 1991).

A high N1P2 intensity slope was originally consid-
ered to be a marker for low serotonin function (Hegerl &
Juckel, 1993). More recent results contradict any simple
relationship to serotonin (Juckel et al., 2007; Laffont et
al., 1989; O’Neill et al., 2008a). L-DOPA plus carbidopa
increased augmenting in normal subjects (Henry et al.,
1976), but more recent studies reported a negative corre-
lation with dopamine metabolite levels (Bruneau et al.,
1986). Depletion of L-tryptophan, L-tyrosine, or both
had no effect on intensity slopes for N1P2 (O’Neill et
al., 2008b).

Error-related negativity

In addition to the Iowa Gambling Task, decision-mak-
ing can be measured physiologically by error-related neg-
ativity, which measures the neurophysiological response
to error. The error-related negativity (ERN) is a negative
deflection peaking between 50 to 250 ms following a
commission error that is considered to reflect activity of
the anterior cingulate cortex (Ridderinkhof et al., 2004a,
b). The ERN reflects action monitoring and the ability to
change response strategies to fit contextual demands
(Ridderinkhof et al., 2004a), defined in our studies as the
change for a commission error following trials on which
a commission error was made (post-error commission
errors). Previous studies showed smaller ERN amplitudes
in subjects who scored higher on impulsivity and who
had an impulsivity-related disorder (Dikman & Allen,
2000; Hall et al., 2007; Pailing & Segalowitz, 2004; Potts
et al., 2006; Ruchsow et al., 2005). We have shown that
ERN is related to impulsivity even in healthy subjects
(Lijffijt et al., 2008).
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Impulsivity in psychiatric disorders:
severity, comorbidities, and course of illness

Impulsivity in bipolar disorder

Interactions between context-dependent and -indepen-
dent impulsivity may be important in bipolar disorder
(Swann et al., 2003; 2007b). BIS-11 scores are increased in
bipolar disorder, even when patients are euthymic (Peluso
et al., 2007; Swann et al., 2001; 2007a). Impulsivity may
also be related differently to mania, depression, and anxi-
ety (Apter et al., 1993; Barratt, 1967; Swann et al., 2007b).
Increased impulsivity is consistent with many clinical char-
acteristics of bipolar disorder (Najt et al., 2007), but there
is little evidence directly linking impulsivity to specific ill-
ness-course characteristics of bipolar disorder.

Impulsivity and affective state

Relationships between impulsivity and moderate psy-
chiatric symptoms: We investigated relationships between
BIS-11 scores, symptoms, and clinical state. After cor-
recting for effects of pharmacological treatments, BIS-11
attentional and motor scores correlated with SADS-C
mania scores, while BIS-11 attentional and nonplanning
scores correlated with SADS-C depression scores. In
terms of relationships to specific symptoms, BIS-11
scores were not related to subjective affect but correlated
with visible hyperactivity, rapid speech, increased energy,
anhedonia, and hopelessness (Swann et al., 2008).

Relationships between impulsivity and manic symp-
toms during depressive episodes: In bipolar I patients
experiencing major depressive episodes, there can be a
wide range of manic symptoms. Manic symptoms (cor-
rected for symptoms that might overlap with depression),
trait impulsivity (BIS-11 total and motor scores), and
state-related impulsivity (IMT commission errors) were
correlated in bipolar I depressed subjects and were relat-
ed to unstable course of illness, history of suicidal behav-
ior, and substance-use disorders. ROC analysis revealed
that mania scores of 7 or higher (note that 12 is a com-
monly used cut-off for hypomania) during bipolar
depressive episodes were associated with more severe
course of illness (Swann et al., 2007a).

Impulsivity and course of illness

Course of illness varies widely in bipolar disorder.
Early onset and more frequent episodes are associated

with susceptibility to mixed states (Swann et al., 2007a)
and with resistance to lithium treatment (Duffy et al.,
2002; Swann et al., 1997; 2002b). Impulsivity is poten-
tially related to the long-term course of bipolar disorder,
whether as a result of unstable illness or as an expression
of biological factors predisposing to a severe course
(Swann, 2007?). Impulsivity may worsen course of ill-
ness by contributing to substance abuse (Swann, 2004)
and nonadherence to treatment (Dunayevich et al., 2000).
Early-onset or highly recurrent bipolar disorder is associ-
ated with substance-use disorders, aggression, and sui-
cide attempts (Cate Carter et al., 2003; Fergus et al.,
2003; Grunebaum et al. 2006). We measured BIS-11
scores, rapid-response impulsivity, and reward-based
impulsivity, in bipolar disorder relative to demographic
characteristics, symptoms, and course of illness.
Impulsivity was increased and response inhibition was
impaired, regardless of clinical state or treatment, espe-
cially in subjects with highly recurrent illness or with
complications like substance-use disorders or suicide
attempts (Swann et al. 2009a).

Trait impulsivity and course of illness in bipolar disor-
der: BIS-11 scores were increased in bipolar disorder
(Standardized effect size = 1.45) after correction for
symptoms (intercept after regression on SADS-C depres-
sion, mania, anxiety, and psychosis) and medicine.
Regardless of symptoms, treatment, or clinical state, BIS-
11 impulsivity scores were related to severity of recur-
rence and comorbidities, with higher scores associated
with early onset, many previous episodes, substance/
alcohol use disorders, and histories of suicidal behavior
(Swann et al., 2009a).

Response inhibition including rapid-response and
reward-delay impulsivity and course of illness in bipolar
disorder: Regardless of symptoms, treatment, or clinical
state, severity of the course of illness in bipolar disorder
is related to performance on tests of response inhibition
(Swann et al., 2009b). On a test of rapid-response impul-
sivity, subjects with bipolar disorder had fewer correct
detections, more commission errors per correct detection,
slower reaction times, and lower discriminability, com-
pared to controls. This was consistent with increased
rapid-response impulsivity and with a disturbance in sus-
tained attention. On the Single Key Impulsivity Paradigm
(SKIP), which evaluates inability to withhold responding
for a larger reward, subjects with bipolar disorder made
more responses with shorter maximum delay. These
abnormalities persisted after correction for symptoms,
medicine, and clinical state. Subjects with histories of
early onset, many episodes, substance/alcohol use disor-
ders, or suicidal behavior had more commission errors,
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faster reaction times to a commission error, and shorter
maximal SKIP delays than other subjects with bipolar
disorder, suggesting that both rapid-response and reward-
delay impulsivity were associated with a more severe
course of illness (Swann et al., 2009b).

Severe course of illness and accelerated reaction times
in tests of impulsivity

Interestingly, while reaction time to a commission
error was slower than controls across all subjects with
bipolar disorder, those with recurrent (many episodes) or
complicated (substance-use disorders, suicide attempts)
course of illness had faster reaction times (Swann et al.,
2009b), consistent with effects of increased NE release
by acute yohimbine in controls (Swann et al., 2005a) and
with faster reaction time in subjects with medically
severe suicide attempts (Swann et al., 2005b). The slow-
er reaction times to commission errors may reflect a com-
pensatory mechanism in response inhibition. Faster reac-
tion times with increasing recurrence or complications of
illness would be consistent with failure of that mecha-
nism, either because of greater inherent severity of illness
or increased catecholamine-sensitivity, possibly related
to behavioral sensitization or kindling.

Impulsivity in antisocial personality disorder

Trait impulsivity and response inhibition in antisocial
personality disorder.

Subjects with ASPD (without bipolar disorder) had
elevated BIS-11 scores (though less than in bipolar dis-
order; standard effect size (Cohen’s d) compared to
controls was about 0.75) and a pattern of impaired
response inhibition that differed from that in bipolar
disorder: subjects with ASPD had normal correct detec-
tions and discriminability (both were reduced compared
to controls in bipolar disorder), increased commission
errors, slightly prolonged reaction times, and positive
response bias on IMT; they had normal performance on
Two Choice Impulsivity Paradigm (TCIP, a test of abil-
ity to choose larger delayed reward over smaller imme-
diate reward), and had slightly shorter response delays
on the SKIP.  Most of the effects that were similar to
those with bipolar disorder were smaller than in bipolar
disorder (ie, reaction time prolongation, SKIP perfor-
mance). IMT commission errors correlated significant-
ly with the number of ASPD symptoms endorsed
(Swann et al., 2005a).

Interactions between bipolar disorder and antisocial
personality disorder (ASPD) in trait impulsivity
and response inhibition 

Subjects with bipolar disorder, ASPD, and the combi-
nation were compared to healthy controls. Subjects with
bipolar disorder (with or without ASPD) had higher BIS-
11 scores than those with ASPD, regardless of symptoms
or clinical state (Effect size about 0.7). Subjects with
combined bipolar disorder and ASPD did not have high-
er BIS scores than those with bipolar disorder alone.

Subjects with both bipolar disorder and ASPD had
more previous episodes and suicide attempts than those
with bipolar disorder alone, and more suicide attempts
and substance-use disorders than those with ASPD alone.
Adverse effects of bipolar disorder in ASPD were associ-
ated with increased impulsivity, but effects of ASPD in
bipolar disorder were not (Swann et al., 2010).

Impulsivity in substance-use disorders

Impulsivity can predispose to substance abuse, and can
result from it. Impulsivity is related to increased stimulus ori-
entation and disinhibited drive-related behavior, consistent
with increased susceptibility to self-administration of cocaine
and other strongly reinforcing substances. In turn, abused
drugs increase impulsivity by activating catecholaminergic
systems related to stimulus-orientation and action. We stud-
ied impulsivity in bipolar disorder and in substance-use dis-
orders. Impulsivity predisposed to cocaine abuse and predict-
ed poor retention in treatment (Moeller et al., 2001b). In bipo-
lar disorder, co-existing substance-use disorder increased
impulsivity and blurred the distinction between its trait- and
state- aspects (Swann et al., 2004; 2008; 2009b). Substance-
or alcohol-use disorder was associated with severe suicide
attempts in bipolar disorder, but this effect was accounted for
by increased rapid-response impulsivity (Swann, 2005b).

Sixty percent of patients with bipolar disorder have
met lifetime criteria for an alcohol- or substance-use dis-
order (Regier et al.,1990). Substance use may worsen
course of bipolar disorder, or bipolar disorder may pre-
dispose to substance-use disorders, though mechanisms
like behavioral sensitization or kindling (Post, 2007).

Demographic characteristics and impulsivity:
gender, education and age

Gender is not strongly related to impulsivity in bipolar
disorder (Swann et al., 2009b). Education and age may
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confound the interpretation of impulsivity relative to ill-
ness course; for example, either severe bipolar disorder or
impulsive behavior could prevent completion of education,
while education could provide tools for adapting to impul-
sivity (Barratt et al., 1999; Glahn et al., 2006). Psychiatric
disorders could interrupt the educational career through
behavioral or cognitive disturbances.  Intelligence, though
certainly not free of bias from socioeconomic characteris-
tics, may be affected less by consequences of illness than
education is (Nusslock et al., 2008). Intelligence is related
to efficiency of cognitive function in a manner that may
interact with impulsivity, and it is often advisable to con-

trol for intelligence in group comparisons involving impul-
sivity (Barratt & Patton, 1983).

CONCLUSIONS

Table 1 summarizes evidence about relationships
between the impulsivity domains in Figure 1 and bipolar
disorder and related conditions.  Impulsivity is a strategic
aspect of psychiatry, because of its relationship to severe
psychiatric disorders and to its potentially severe behav-
ioral consequences.

The data presented here show that:

A. Impulsivity is an important dimension of behavior,
with cognitive, behavioral, and neurophysiological
aspects and severe consequences. It is complex and
heterogeneous.

B. Impulsivity is related to stimulus-orientation, atten-
tion, response inhibition, and reward-sensitivity.

C. Neurophysiology of impulsivity involves pre-atten-
tional and early attentional responses to stimuli.

D. Impulsivity is increased in psychiatric disorders that
involve affective or behavioral instability, or abnormal

sensitivity to rewards, including bipolar disorder, cluster
B personality disorders like antisocial personality disor-
der, and substance-use disorders. Increased impulsivity
is associated with worse course of illness, increased
comorbidities, and increased risk for suicidal behavior.

Given the physiological interest and severe behavioral
consequences of impulsivity, and its prominence in major
psychiatric illnesses, impulsivity is a target for research at
all levels. Further studies will increase our understanding
of the physiology of impulsivity, and its clinical and
treatment implications.
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(A) Domains of Impulsivity

Determinants of Impulsivity
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NE activity
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Figure 1 - Determinants of Impulsivity. The Figure shows the manner in wich physiological substrates (domains) of impulsivity interact
with psychiatric illness, the immediate context, and individual characteristics to determine the risk for impulsive behavior.
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Table I – Domains of Impulsivity.
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