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Abstract

Objective: To compare the type and degree of impulsivity among adolescents with bipolar disorder (BD), adolescents with

attention-deficit/hyperactivity disorder (ADHD), and healthy comparison subjects using the Barratt Impulsiveness Scale,

Version 11 (BIS-11).

Methods: Manic adolescents with BD (n = 31), adolescents with ADHD (n = 30), and healthy subjects (n = 25) completed the

BIS-11, a 30-item, self-report scale with three subscales (cognitive, motor, and nonplanning). The BIS-11 total and subscale

scores were compared among groups. We also examined associations among the BIS-11, Young Mania Rating Scale and co-

occurring disruptive behavioral disorders (DBDs) within the BD group.

Results: Total and each subscale scores were significantly higher for the BD group than for the healthy controls ( p < 0.05).

The total scores and the cognitive and motor subscale scores were significantly higher for the ADHD group than for the

healthy control group ( p < 0.05). However, there was no statistically significant difference between the nonplanning subscale

scores of the ADHD group and the healthy control group ( p > 0.05). There were no significant differences between the BD and

ADHD groups or between the BD groups with and without ADHD. The BD patients with DBDs (i.e., oppositional defiant

disorder or conduct disorder) scored significantly higher on the motor subscale than did BD patients without DBDs. There

were no statistically significant associations between the Young Mania Rating Scale and BIS-11 scores within the BD group.

Conclusion: Our findings suggest that impulsivity is elevated in adolescents with BD as well as adolescents with ADHD,

except for nonplanning impulsivity, which was not significantly different between adolescents with ADHD and the healthy

comparison group. This may suggest that nonplanning impulsivity is relatively specific to adolescents with BD. Additionally,

our data indicate that elevations in impulsivity, as measured by the BIS-11, may be independent of symptoms severity and,

therefore, may be a stable, trait-related component of BD.

Introduction

Impulsivity is a complex, multifaceted construct with behav-

ioral and cognitive manifestations. It is a key feature of a number

of psychiatric disorders, such as bipolar disorder (BD), attention-

deficit/hyperactivity disorder (ADHD), disruptive behavior disor-

ders (DBDs), substance use disorders, and personality disorders; it

is also a part of the normal behavior spectrum (Moeller et al. 2001).

Clinically, there appear to be differences in the core aspects of

impulsivity between these psychiatric disorders. Patients with either

ADHD or BD exhibit impulsive behaviors by engaging in dangerous

activities, but the types of impulsivity they exhibit may not be sim-

ilar. For example, patients with BD often crave pleasurable activities,

whereas patients with ADHD seek stimulation in any form and do not

restrict to pleasurable activities (McBurnett et al. 1993; Evenden

1999; Holmes et al. 2009). However, it is unclear whether the im-

pulsive behaviors seen in youth with BD and ADHD encompass all

aspects of impulsivity or are measurably distinct.

One of the commonly used self-rated measures of impulsivity is

the Barratt Impulsiveness Scale, Version 11 (BIS-11), which in-

corporates three behavioral components of impulsivity: motor,

which refers to acting on the spur of the moment without thinking;

nonplanning, which refers to a lack of future orientation; and

cognitive, which refers to issues with concentration and tendency to

shift attention rapidly (Patton et al. 1995). Although several studies

have examined impulsivity using the BIS-11 in adults with psy-

chiatric disorders, there are few such studies in adolescents (Ray

et al. 2005).

With these considerations in mind, the aims of our study were (1)

to compare the level and type of impulsivity among adolescents
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with BD, adolescents with ADHD, and healthy comparison sub-

jects using the BIS-11, and (2) to examine associations among

levels of impulsivity with symptoms severity and co-morbid psy-

chiatric disorders in adolescents with BD.

We predicted that both the BD and ADHD groups would score

higher than the healthy controls on a self-report measure of im-

pulsivity, the BIS-11. We also predicted that the BD group would

score higher on the nonplanning impulsiveness ratings as compared

to the ADHD group, whereas the ADHD group would score higher

on the motor impulsiveness ratings compared with the BD group,

based upon the differences in impulsive behaviors that are observed

clinically in these patients (McBurnett et al. 1993; Evenden 1999;

Holmes et al. 2009). Additionally, we expected the presence of

ADHD and DBDs to increase the level of impulsivity in BD ado-

lescents, as these disorders themselves are associated with in-

creased impulsivity (Moeller et al. 2001).

Methods

Subjects

Adolescents (aged 11–18 years) who met Diagnostic and Sta-

tistical Manual of Mental Disorders, 4th edition, Text Revision

(DSM-IV-TR) (American Psychiatric Association 2000) criteria

for a manic or mixed episode associated with bipolar I disorder

(N = 31) and adolescents with ADHD without a co-morbid mood or

psychotic disorder in themselves or any first-degree relatives

(N = 30) were recruited from Cincinnati Children’s Hospital Med-

ical Center. Demographically matched healthy adolescents (N = 25)

were recruited from the community in which the patients resided.

Within the BD group, 13 (42%) subjects had co-occurring ADHD

and 14 (45%) subjects had co-occurring DBDs (i.e., oppositional

defiant disorder or conduct disorder; no patient was found to have

DBD Not Otherwise Specified). Only two (6.6%) of the patients

with ADHD had co-occurring DBDs and only three (9.7%) of the

patients with BD had co-occurring anxiety disorders.

Procedures

The subjects provided written assent, and their legal guardians

provided written informed consent after study procedures were

fully explained. The Washington University in St. Louis Kiddie

Schedule for Affective Disorders and Schizophrenia (WASH-U

KSADS), a semi-structured diagnostic interview, administered by

trained raters with established diagnostic reliability (kappa = 0.82–

1.00) was used to confirm diagnoses (Geller et al. 1996, 2001,

2002). All study participants were asked to complete the BIS-11.

The Young Mania Rating Scale (YMRS) was used to assess se-

verity of mania in the BD group. The YMRS was administered by

trained raters with established inter-rater reliability of 0.93 (Young

et al. 1978).

Statistical analysis

The total and three subscale scores of the BIS-11 were contrasted

among groups. We also contrasted the total and subscale scores

between the BD patients with and without ADHD and with and

without DBDs. We did not compare the BIS-11 scores between the

ADHD patients with and without DBDs due to the small sample

size of the group of ADHD patients with co-morbid DBDs. Ana-

lysis of variance was used to compare group differences in demo-

graphics and clinical variables and the total and subscale scores on

the BIS-11. Levine’s test for homogeneity was performed to

compare the variance of BIS-11 total and subscale scores. Fisher’s

exact test and chi square analyses were used to measure statistical

significance for count/frequency data. Pearson coefficients were

calculated to examine associations between the BIS-11 and YMRS

scores within the bipolar group. Inferential statistics were assessed

at a significance level of a < 0.05. Eta-squared and Cohen’s d were

used to calculate effect sizes for three- and two-group comparisons,

respectively (Cohen 1988).

Results

There were no statistically significant differences in demo-

graphic characteristics among BD, ADHD, and healthy comparison

adolescents (Table 1). The total and subscale scores on the BIS-11

were significantly higher for the BD group than for the healthy

control group. The total scores and the cognitive and motor sub-

scale scores on the BIS-11 were significantly higher for the ADHD

group than for the healthy control group. However, there was no

statistically significant difference between the nonplanning sub-

scale scores of the ADHD group and the healthy control group.

There were no statistically significant differences in the total

or subscale scores between the BD group and the ADHD group, or

between the BD with ADHD group and the ADHD group, or

between the BD without ADHD group and the ADHD group. No

significant differences were noted between the BD patients with

and without ADHD (Tables 2 and 3, Fig. 1). Levine statistics were

not statistically significant in any of the three group comparisons,

indicating appropriate homogeneity of variance.

The BD patients with DBDs scored significantly higher on the

motor subscale than did those without DBDs ( p = 0.005, d = 1.09).

There were no statistically significant differences in the cognitive

( p = 0.5, d = 0.22) or nonplanning ( p = 0.8, d = 0.08) subscale

scores nor the total scores ( p = 0.3, d = 0.38).

There were no statistically significant correlations between the

YMRS (mean: 29.3, SD: 8.8) and BIS-11 total or subscale scores

within the BD group (cognitive: p = 0.5, motor: p = 0.6, nonplan-

ning: p = 0.7, total: p = 0.8).

Discussion

Our results confirm that adolescents with BD or ADHD are more

impulsive than healthy adolescents. The adolescents with ADHD

were not more impulsive than the healthy comparison group on the

nonplanning subscale. This may indicate that nonplanning impul-

sivity is relatively more specific to BD than to ADHD. The non-

planning subscale is represented mostly by behaviors such as not

planning ahead (e.g., I plan trips well ahead of time), present fo-

cused thoughts (e.g., I am more interested in the present than the

future), and problem-solving deficits (e.g., I like to think about

complex problems), which are behaviors that are often clinically

observed in adolescents with BD rather than the psychomotor im-

pulsivity that is typically observed in adolescents with ADHD.

Table 1. Demographic Characteristics of Study Subjects

Variable
BD

(N = 31)
ADHD

(N = 30)
Healthy
(N = 25) p Value

Age mean (SD), years 15.3 (1.5) 14.9 (1.9) 15.3 (1.7) 0.53
Sex, n (%) female 14 (45) 10 (33) 11 (44) 0.73
Race, n (%) white 22 (71) 25 (83) 19 (76) 0.22

BD = bipolar disorder; ADHD = attention-deficit/hyperactivity disorder.
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We did not observe significant associations between the severity

of mania and the degree of impulsivity in the adolescents with BD.

Consistent with these observations, studies of adults with BD have

shown almost identical elevations in levels of impulsivity during

both manic and euthymic mood states (Swann et al. 2001, 2003).

This implies that impulsivity associated with BD may have a stable,

trait-related component, which is independent of symptom severity

and perhaps mood state (Peluso et al. 2007). Consequently, bipolar

patients may have a potential for acting impulsively even when

their mood appears to be stable.

Adolescents with BD frequently present with co-occurring

syndromes such as ADHD, DBDs, and substance use disorders. All

of these conditions, most notably ADHD and DBDs, produce

symptoms that can mimic and overlap with symptoms of BD, so that

distinguishing among these conditions can be diagnostically chal-

lenging (Biederman et al. 1996; Kowatch et al. 2005). In this study,

the severity or type of impulsivity exhibited by bipolar patients with

or without co-morbid ADHD was similar, as measured by the BIS-11.

However, bipolar adolescents with co-morbid DBDs scored higher on

the motor subscale, which may potentially act as a differentiating

factor for this subgroup of patients. Additional studies with larger and

more varied samples are needed to confirm these findings. Comparing

youth with co-occurring BD and DBDs to adolescents with DBDs or

BD would help provide a better understanding of this subgroup of

patients. Further investigations examining the role of other co-

morbidities, such as substance use and anxiety disorders, on impul-

sivity in adolescents with BD are also needed.

Limitations

The small sample size in this study may have lowered the power

to differentiate impulsivity between bipolar and ADHD patients as

well as to find an association between the mood state and impul-

sivity in the bipolar youth. However, effect size calculations sug-

gested that there were small effect sizes for differences in BIS-11

scores between the BD and ADHD groups. Although the BIS-11,

with its well-established subscales, is one of the oldest instruments

available for assessing impulsivity, it has an inherent disadvantage

of being a self-report questionnaire that relies on the veracity of the

person answering the questions. This may be particularly problematic

in adolescents. Research on the validity of youth self-reports, teacher

reports, and parent reports on various scales used in assessing pedi-

atric BD, such as the Child Behavior Checklist, the parent YMRS, the

General Behavior Inventory, the parent General Behavior Inventory,

the Achenbach Youth Self Report, and Teacher Report Form, have

consistently shown that parent reports have greater validity than youth

or teacher reports, even when the parent has a diagnosed mood dis-

order (Youngstrom et al. 2004). Studies examining the validity of

parent and adolescent reports on the BIS-11 may be useful.

Conclusion

Our findings suggest that impulsivity is elevated in adolescents

with BD, as well as in adolescents with ADHD, relative to healthy

adolescents. On notable exception is that nonplanning impulsivity

was not significantly different between adolescents with ADHD

and healthy adolescents. This may suggest that nonplanning im-

pulsivity is relatively specific to adolescents with BD. Additionally,

our data indicate that elevations in impulsivity, as measured by the

BIS-11, may be independent of symptoms severity and, therefore,

may be a stable, trait-related component of BD.

Clinical Significance

To our knowledge, this is the first study to utilize the BIS-11

to measure impulsivity in adolescents with BD or ADHD. The

Table 2. Total and Subscale Scores on Barratt Impulsiveness Scale, Version 11

BIS-11 scores BD (N = 31)a ADHD (N = 30)a Healthy (N = 25)a Fb p < Partial g2 Contrasts

Cognitive 20.5 (3.6) 19.6 (4.0) 15.1 (4.2) 14.90 0.001 0.26 BD, ADHD > Healthy
Motor 23.9 (3.7) 23.3 (3.9) 20.7 (3.2) 6.08 0.01 0.13 BD, ADHD > Healthy
Nonplanning 30.7 (4.3) 28.5 (6.3) 26.4 (5.0) 4.69 0.05 0.10 BD > Healthy
Total 75.1 (8.1) 71.5 (12.1) 62.1 (10.7) 11.29 0.001 0.21 BD, ADHD > Healthy

aValues are mean (SD).
bDegrees of freedom = 2, 85.
BIS-11 = Barrett Impulsiveness Scale-Version 11; SD = standard deviation.

Table 3. Barratt Impulsiveness Scale, Version 11,

Scores of Bipolar Disorder Subjects With and Without

Attention-Deficit/Hyperactivity Disorder

BD with
ADHD

BD without
ADHD

BIS-11 scores (N = 13)a (N = 18)a Fb p < d

Cognitive 20.6 (2.8) 20.4 (4.1) 0.02 0.90 0.03
Motor 24.5 (3.4) 23.4 (3.9) 0.65 0.43 0.30
Nonplanning 30.7 (5.0) 30.7 (3.9) 0.01 0.99 0.08
Total 75.8 (6.6) 74.6 (9.2) 0.17 0.68 0.16

aValues are mean (SD).
bDegrees of freedom = 1, 30.
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FIG. 1. BIS-11 Subscale Scores in Healthy, ADHD, and Bipolar
Adolescents. BIS-11 = Barrett Impulsiveness Scale-Version 11;
ADHD = attention-deficit/hyperactivity disorder.
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nonplanning subscale of the BIS-11 may potentially differentiate

between adolescents with BD and ADHD. Understanding the

characteristics of impulsivity in youth with BD or ADHD could

potentially lead to unique behavioral intervention strategies. Future

studies using the BIS-11 to examine the role of psychotropic

medication exposure and lifetime history of behavioral intervention

on impulsivity in these disorders could be useful in the future.
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