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The objective of this study was to examine whether anxiety increases impulsivity among patients with
bipolar disorder (BPD) and major depressive disorder (MDD). Subjects comprised 205 BPD (mean
age � SD 36.6 � 11.5 y; 29.3% males) and 105 with MDD (mean age � SD 38 � 13.1 y; 29.5% males)
diagnosed using the DSM-IV-SCID. Impulsivity was assessed with the Barratt Impulsivity Scale and
anxiety with the Hamilton Anxiety Rating Scale. Comorbid anxiety disorders were present in 58.9% of the
BPD and 29.1% of MDD. BPD were significantly more impulsive than MDD (p < 0.001), and both BPD and
MDD subjects showed significantly higher impulsivity when anxiety was present either as a comorbidity
(p ¼ 0.010) or as a symptom (p ¼ 0.011). Impulsivity rose more rapidly with increasing anxiety symptoms
in MDD than in BPD. The presence of anxiety, either as a comorbid disorder or as current anxiety
symptoms, is associated with higher impulsivity in subjects with either BPD or MDD.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Bipolar disorder (BPD) andmajor depressive disorder (MDD) are
the two most prevalent major mood disorders with a prevalence of
about 1% and 6.7%, respectively (Kessler et al., 1994; Waraich et al.,
2004). Psychiatric comorbidities are common in both disorders.
Two-thirds of patients with BPD are estimated to have a second
Axis 1 disorder (McElroy et al., 2001), with anxiety disorders being
one of the most burdensome and frequent comorbidities (Simon
et al., 2004; Goldstein and Levitt, 2007). The presence of comor-
bid anxiety often complicates the presentation and the course of
BPD. For instance, BPD patients with a comorbid anxiety disorder
have a lower quality of life (Kauer-Sant’Anna et al., 2007), more
severe symptoms (Gaudiano et al., 2005), poorer treatment
response (Feske et al., 2000) especially to mood stabilizers (Zutshi
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et al., 2006), increased rates of hospitalization, and longer recovery
time from depression (Otto et al., 2004; Coryell et al., 2009). In
addition, anxiety disorders in BPD predict suicidal ideation, suicidal
attempts and completed suicide (Engstrom et al., 2004; Simon
et al., 2007a,b).

Comorbid anxiety is also common in patients with unipolar
depression. Nearly 50% of MDD patients also meet criteria for
anxiety disorders (Zimmerman et al., 2000). MDD frequently is
worsened by the presence of a comorbid anxiety disorder (Otte,
2008) and is associated with longer admissions, lower psychoso-
cial functioning (Petersen et al., 2009; Brown et al., 1996), poorer
response to antidepressants (Farabaugh et al., 2005), and higher
rate of suicidal ideation (Fava et al., 2004). Moreover MDD and
generalized anxiety disorder (GAD), are known to share most of
their genetic risk factors (Kendler, 1992).

In addition to comorbid anxiety disorders, anxiety symptoms
themselves are strongly associated with suicidality after controlling
for different comorbid psychiatric diagnoses (Diefenbach et al.,
2009; Saaren et al., 2005). However, the role of anxiety in mood
disorders has mostly been studied as a comorbidity, and less is
known about the role of anxious symptoms in mood disorders.
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Impulsivity also is implicated in mood disorders. Indeed,
impulsivity is elevated during themanic phase of BPD (Swann et al.,
2007, 2008, 2010), and it has been proposed as a stable trait of
patients with BPD across all mood states (Swann et al., 2003, 2009;
Peluso et al., 2007).

Patients withMDD also aremore impulsive compared to healthy
controls (Swann et al., 2005), and impulsivity is considered one of
the main dimensions of suicidal attempts and behaviors in MDD
(Corruble et al., 2003; Saunders et al., 2009).

The potential interplay among anxiety, impulsivity and mood in
determining the clinical profile of patients with BPD and MDD is
not completely understood. A link between anxiety and impulsivity
is suggested by findings that patients with anxiety disorders are
more impulsive compared to controls (Summerfeldt et al., 2004)
and by the frequent co-occurrence of anxiety and impulse control
disorders (Kessler et al., 2005). Taylor et al. (2008) reported
increased impulsivity in BPD patients with either anxiety symp-
toms or anxiety disorders, and higher anxiety was recently
demonstrated in bipolar offspring with BPD compared to bipolar
offspring without BD, suggesting a major role of anxiety in the BPD
(Contreras et al., 2010).

Taken together, these findings suggest a relationship between
impulsivity and anxiety in mood disorders. In this study, we
examined samples of patients with BPD or MDD to determine
whether anxiety (as a symptom or as a disorder) worsen impul-
sivity. We hypothesized a higher level of impulsivity in both
disorders when anxiety is present.

2. Material and methods

2.1. Subjects

Subjects with BPD (n ¼ 205, mean age � SD ¼ 36.6 � 11.5 y,
29.3% males) and 105 with MDD (n ¼ 105, mean
age� SD¼ 38� 13.1 y, 29.5%males) were studied. All subjects with
any history of neurological disorders, current substance abuse,
head injuries that resulted in loss of consciousness or any other
current major medical disorders were excluded. Subjects were
recruited using advertisements as part of a program of imaging
studies at The University of Texas Health Science Center at San
Antonio (UTHSCSA) in addition to referrals made by area clinics. All
subjects provided signed informed consent after having under-
stood all issues involved in participation in the study. This study
was approved by the UTHSCSA Institutional Review Board.

2.2. Assessment procedures

All subjects met the DSM-IV diagnostic criteria for BPD or MDD
as determined by the Structured Clinical Interview for DSM-IV
(SCID-I) (First et al., 1996). Also other co-occurring diagnoses were
determined by SCID.

The Young Mania Rating Scale (YMRS) (Young et al., 1978) and
the Hamilton Depression Rating Scale (HRDS)d25 itemsdwere
used to rate the clinical symptoms (Hamilton, 1960). DSM-IV
anxiety-spectrum diagnoses were rendered by the SCID. Anxiety
symptoms were assessed using the Hamilton Rating Scale for
Anxiety (HAM-A) (Hamilton, 1959, 1969), which was administered
according to standard procedures. The HAM-A is a 14-item rating
scale. Each item is rated on a 0 to 4 scale (4 most severe). Subjects
also completed the Barratt Impulsiveness Scale (BIS-11) (Patton
et al., 1995). The BIS is a 30-item self-report questionnaire with
three specific domains, which yield scores measuring attentional
impulsivity (concentrating/paying attention), motor impulsivity
(fast reactions/restlessness) and non-planning impulsivity (orien-
tation toward the present). Items are rated from 1 (rarely/never) to
4 (almost always/always). Higher scores represent greater impul-
sivity (48). Healthy subjects score in the 50e60 range (Swann et al.,
2002). The BIS correlates well with other impulsivity measures
(Spinella, 2007). In this study we focus on the total BIS score.

2.3. Data analysis

MDD and BPD were compared on demographic and clinical
variables using Student’s t-test for independent samples for ordinal
variables and the chi-square test for categorical variables. The
hypothesized effects of mood disorder diagnosis and anxiety on
impulsivity were tested using multiple linear regression analysis.
Two models were considered and were fitted separately. The first
model hypothesized a first order interaction, i.e., moderation,
between mood disorder diagnosis and trait anxiety as indexed by
the presence or absence of any comorbid DSM-IV anxiety disorder.
The second model hypothesized an interaction between mood
disorder diagnosis and state anxiety as indexed by the total score on
the HAM-A scale. Both models took the same form so that they
could be directly compared. The primary predictors were mood
disorders diagnosis (MDD or BPD), anxiety (presence or absence of
an anxiety disorder or HAM-A score), and their first order inter-
action. In addition, subjects’ gender and age were included in both
models as covariates. The dependent variable in both models was
the BIS total score. All independent variables were centered before
analysis (Kraemer and Blasey, 2004). The binary independent
variables were centered as follows: mood disorders diagnosis was
coded as�½ if MDD andþ½ if BPD, anxiety comorbidity was coded
as�½ if no anxiety andþ½ if any anxiety disorder was present, and
sex was coded �½ if male and þ½ if female. Age and Ham-A score
were centered by subtracting the grand mean from each subject’s
score. With this coding, the regression coefficients represent
association between the independent variable and the dependent
variable when all other independent variables are at their mean
level.

Ham-A data were missing for 70 (22.6%) subjects because the
questionnaire was not administered. These data were missing in
a completely random pattern (Little’s MCAR test, chi-
square ¼ 145.1, df ¼ 132, p ¼ 0.09), so we used a multiple impu-
tation method to analyze models involving the HAM-A. The
imputation phase was carried out using AmeliaView software
(http://gking.harvard.edu/amelia/) that uses a bootstrapping EM
algorithm. This step was carried out 7 times, resulting in 7 imputed
data sets that were each analyzed using the linear regression
procedure of PASW version 17.0.2 (SPSS, Inc., Chicago, Ill.). The
resulting estimates of the regression parameters and their standard
errors were then combined to yield a final analysis that we inter-
preted (King et al., 2001) using software ZumaStat (Jaccard, Applied
Scientific Analysis, Miami, Fl). Significant interaction effects were
analyzed using methods recommended by Jaccard and Turrisi
(2003).

3. Results

Age, gender and prevalence of depressive episodes were similar
across BPD and MDD. The BPD subjects had higher HAMD scores
and length of illness (Table 1).

3.1. Comorbid conditions

In the BPD sample 77.8% presented Axis I comorbidities
compared to 45.6% in theMDD sample. Anxiety comorbidities were
present in 58.9% of BPD and 29.1% of MDD, respectively; with panic
disorder and PTSD being the most frequent anxiety disorders (see
Table 2). GAD, social phobia and anxiety disorders NOS showed
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Table 3
Unadjusted BIS scores for BPD and MDD.

Type of impulsivity BPD (n ¼ 205) MDD (n ¼ 105) P-value

BIS attentional 21.53 � 4.08 19.20 � 4.43 <.001
BIS non-planning 31.04 � 5.66 27.05 � 6.2 <.001
BIS motor 26.26 � 5.32 22.25 � 5.67 <.001
BIS total 78.84 � 12.61 68.50 � 13.21 <.001

BPD ¼ bipolar disorder; MDD ¼ major depressive disorder.

Table 1
Demographic and clinical characteristics of the sample.

Characteristics BPD (n ¼ 205) MDD (n ¼ 105) P-value

Gender (males) 60 (29.3%) 31 (29.5%) .96
Mean Age (y) � SD 36.6 � 11.50 38 � 13.10 .36
Ethnicity:
Black 9 (4.3%) 4 (3.9%) .66
White 123 (60.0%) 57 (55.3%)
Hispanic 63 (30.7%) 36 (35.0%)
Asian 1 (0.5%) 0 (.0%)
Other 9 (4.3%) 6 (5.8%)

Currently in remission 50 (24.6%) 54 (51.4%) .00
Currently depressed 110 (54.2%) 51 (48.6%) .00
Currently on medication 96 (46.8%) 9 (8.6%) .00
Educational level
Mean years of education � SD 13.92 � 2.34 14.84 � 2.72 .01
Mean age of onset years � SD 17.93 � 9.25 21.99 � 10.28 <.001
Mean length of illness
months � SD 226 � 137.43 186.70 � 138.60 .01
Mean HAMD total � SD 15.1 � 8.34 11.59 � 8.77 .01
Mean YMRS total � SD 5.41 � 6.00 2.36 � 2.73 .00
HAM-A total � SD 11.87 � 7.53 7.76 � 6.51 <.001

BPD ¼ bipolar disorder; MDD ¼ major depressive disorder.
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a similar distribution in the two groups, while OCD, simple/specific
phobia, and agoraphobia were more prevalent in patients with BPD
than MDD. BPD scored significantly higher than MDD for total
impulsivity and all the subtypes of impulsivity (Table 3 and 4).
3.2. Anxiety disorder

The regression model, including any anxiety comorbidity as
a measure of trait anxiety, is shown in Table 5. Under the coding
used, the parameter for Diagnosis is the adjusted mean difference
between the BPD (mean � standard error ¼ 78.6 � 0.9) and MDD
(70.1 � 1.3) total impulsivity scores when all other independent
variables in the model are at their mean level. Therefore, on
average, the BPD exhibited significantly higher impulsivity than the
MDD (p < 0.001). Likewise, the parameter for any anxiety repre-
sents the adjusted mean difference on impulsivity for the subjects
with (76.5 � 1.3) and without (72.2 � 1.0) a comorbid anxiety
disorder when other variables in the model are ad at their mean.
Subjects with any anxiety disorder accordingly exhibited signifi-
cantly higher impulsivity than subjects without any anxiety
disorder (p ¼ 0.010). Moreover, anxiety was associated with
Table 2
Presence of comorbidities and specific anxiety comorbidities.

BPD (n ¼ 205) MDD (n ¼ 105) P-value

Any comorbidities 161 (77.8%) 47 (45.6%) .00
Alcohol abuse 36 (18%) 12 (11.8%) .16
Alcohol dependence 52 (26%) 8 (7.8%) .00
Cannabis abuse 15 (7.5%) 3 (2.9%) .09
Cannabis dependence 27 (13.5%) 4 (3.9%) .01
Cocaine abuse 6 (3%) 3 (2.9%) .98
Cocaine dependence 27 (13.5%) 4 (3.9%) .01
Binge eating 25 (12.5%) 5 (4.9%) .40
Conduct disorder 1 (0.5%) 0 (0.0%) .47
Any anxiety comorbidities 122 (58.9%) 30 (29.1%) .00
GAD 28 (14%) 4 (3.9%) .07
PTSD 37 (18.5%) 11 (10.8%) .08
OCD 28 (14%) 2 (2%) .00
Simple/specific phobia 22 (11%) 4 (3.9%) .03
Social phobia 30 (15%) 8 (7.8%) .76
PD 60 (30%) 10 (9.8%) .00
Agoraphobia 38 (19%) 2 (2%) .00
Anxiety disorder NOS 6 (3%) 3 (2.9%) .98

BPD ¼ bipolar disorder; GAD ¼ generalized anxiety disorder; NOS ¼ not otherwise
specified; PD ¼ panic disorder; MDD ¼major depressive disorder; OCD ¼ obsessive
compulsive disorder; PTSD ¼ post traumatic stress disorder.
increased impulsivity similarly in BPD and MDD. Impulsivity was
inversely associated with age, but did not vary as a function of
gender (Table 5).
3.3. State anxiety

The combined multiple regression analysis for the model
examining state anxiety is shown in Table 6. In most respects these
results are similar to the results obtained for trait anxiety. The
combined regression parameter from the multiple imputation
analysis for the interaction of diagnosis and state anxiety, as rep-
resented by HAM-A total score, was statistically significant
(combined parameter ¼ �0.58, combined standard error ¼ 0.23,
95% confidence interval: �1.04 to �0.13; p ¼ 0.011). Therefore, we
performed separate regression analyses for the MDD and BPD
groups to examine the difference in slope for anxiety (Table 7). Both
diagnostic groups showed a positive relationship between state
anxiety and impulsivity, but the slopes of the respective regression
lines were significantly different (z ¼ 2.45, p ¼ 0.011). When all
other variables in the model are equal to their mean, impulsivity
increased by 0.91�0.20 units for each unit increase in HAM-A total
score for the MDD group. In contrast, the increase in impulsivity
was only 0.30 � 0.13 units for each unit increase in HAM-A total
score for the BPD group (Fig. 1). At low state anxiety, subjects with
BPD are predicted to show higher impulsivity than subjects with
MDD. The regression lines cross at a centered HAM-A score that is
about 11 points above themean (about 22 on the uncentered HAM-
A scale). At higher state anxiety levels, MDD are predicted to have
higher impulsivity.

Because the BPD subjects had higher HAMD scores than the
MDD subjects, we assessed the potential effect of depression
severity on our analysis by including a subcomponent score of the
HAMD as a covariate.We selected this subcomponent over the total
HAMD score because of the tendency for the total score to correlate
with anxiety symptoms as demonstrated by Rhoades and Overall
(1983) and confirmed by our own factor analysis of the present
data (not shown). Adding the subcomponent score, which assesses
primarily mood symptoms, as a covariate did not materially alter
either analysis.
4. Discussion

We found that the presence of anxiety is strongly associated
with higher impulsivity in mood disorders, whether anxiety is
Table 4
Unadjusted BIS scores as a function of mood disorders diagnosis and comorbid
anxiety.

Type of
impulsivity

MDD (n ¼ 105) BPD (n ¼ 205)

Anxiety
(n ¼ 31)
mean � SD

No anxiety
(n ¼ 74)
mean � SD

Anxiety
(n ¼ 125)
mean � SD

No anxiety
(n ¼ 80)
mean � SD

BIS attentional 20.80 � 3.96 18.5 � 24.48 21.83 � 3.92 21.08 � 4.31
BIS non-planning 29.00 � 6.59 26.24 � 5.88 31.15 � 5.70 30.83 � 5.61
BIS motor 24.11 � 5.41 21.47 � 5.63 26.54 � 5.48 25.82 � 5.06
BIS total 73.91 � 12.36 66.235 � 2.98 79.56 � 12.56 77.73 � 12.69



Table 7
Combined multiple regression simple slopes analysis for the state anxiety model
following multiple imputation.

Variable Parameter Standard error Beta z-statistic P-value

MDD group
Constant 71.48 1.41 50.7 <.001
HAM-A total 0.91 0.20 0.40 4.55 <.001
Age �0.16 0.09 �0.16 1.78 .078
Gender �0.03 2.02 �0.06 0.01 .990
BPD Group
Constant 78.36 0.95 82.6 <.001
HAM-A total 0.30 0.13 0.17 2.31 .021
Age �0.15 .07 �0.14 1.14 .037
Gender �1.83 2.56 0.004 0.71 .475

All independent variables centered before analysis. Gender is coded �½ if male
and þ½ if female. The estimates of beta were derived from one of the multiple
imputation sets.

Table 5
Multiple regression analysis for the (DSM-IV) anxiety model.

Variable Parameter Standard
error

Beta t-statistic P-value

Constant 74.30 0.87 85.59 <.001
Diagnosis 8.54 1.62 0.30 5.27 <.001
Any anxiety 4.26 1.65 0.16 2.58 .010
Diagnosis by Any anxiety �5.40 3.27 �0.10 �1.65 .100
Age �0.15 0.06 �0.13 �2.52 .012
Gender 0.16 1.62 0.005 0.10 .923

All independent variables centered before analysis. Diagnosis is coded �½ if MDD
and þ½ if BPD; gender is coded �½ if male and þ½ if female; Any anxiety is coded
as �½ if no comorbid anxiety and þ½ if any comorbid anxiety disorder is present.
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considered as a disorder or as a symptom. These results support
previous studies confirming the positive association between
anxiety and impulsivity (Taylor et al., 2008; Perugi et al., 2011). The
presence of any comorbid anxiety disorder predicts about the same
degree of elevation on the BIS total score for both BPD and MDD
groups. On the other hand, higher anxiety symptoms, predict
a greater rise in impulsivity among MDD patients. Impulsivity may
interact with MDD and BPD by different mechanisms. Further, the
results imply that impulsivity may relate differently to dangerous
behaviors like suicidality and substance use in unipolar and bipolar
illness.

No specific causal hypothesis could be tested with this obser-
vational study design, but the sample size is large enough to
suggest a direction for further research on the pathophysiological
role of the anxiety in mood disorders. Increased arousal and
reduced cognitive efficiency associated with anxiety could result in
less rational and more impulsive thinking. Future neurophysio-
logical and neuropsychological studies should address this issue.

The distribution of anxiety comorbidities in the present sample
is in accordance with most of previous reports on mood disorders
(Simon et al., 2004; Otto et al., 2004; Gilmer et al., 2005). Specifi-
cally, we replicated the finding that panic disorder is the most
common comorbid anxiety disorder among BPD patients and that
the anxiety comorbidities are generically more prevalent in BPD
than MDD.

One limitation of this study is the different frequencies of
euthymia in the two groups; only 25% of the BPD were euthymic
compared to 50% of the MDD. This could have added some vari-
ability to the results; however, most studies of BPD report higher
impulsivity regardless of the clinical state (Swann et al., 2007;
Peluso et al., 2007; Najt et al., 2007). Interestingly, even though
the BPD sample was more symptomatic, the effect of anxiety was
higher in theMDD, suggesting aweak influence of mood symptoms
severity. To further assess the potential impact of mood symptoms
severity on our results, we repeated both regression analyses after
adding a factor analytically derived measure of depressive mood
Table 6
Combined multiple regression analysis for the state anxiety model following
multiple imputation.

Variable Parameter Standard
error

Beta z-statistic P-value

Constant 74.85 0.85 88.60 <.001
Diagnosis 7.26 1.58 0.26 4.60 <.001
HAM-A total 0.61 0.12 0.30 4.90 <.001
Diagnosis by HAM-A total �0.58 0.23 �0.14 2.54 .011
Age �0.15 0.06 �0.14 2.58 .010
Gender �0.66 1.57 �0.02 0.42 .673

All independent variables centered before analysis. Diagnosis is coded �½ if MDD
and þ½ if BPD; gender is coded �½ if male and þ½ if female. The estimates of beta
were derived from one of the multiple imputation sets.
severity as a covariate (Rhoades and Overall, 1983). Statistically
equating the BPD and MDD subjects with respect to depressive
symptoms severity did not alter the results.

Another limitation is that 22.6% of HAM-A scores were missing;
however, these data were missing in a completely random pattern,
and we used a multiple imputation method that generates unbi-
ased estimates and preserves the natural variability in the data to
analyze models involving the HAM-A. Additionally, although we
excluded all patients with current substance and alcohol abuse, we
did not stratify the sample for lifetime alcohol and substance abuse.
Pharmacologic treatment also could have affected differences
between groups.

In conclusion, our findings showed a direct association between
anxiety and impulsivity in mood disorder. The possible implication
of anxiety comorbidities and symptoms in dangerous behaviors
should be carefully evaluated in patients with mood disorders.
Anxiety symptoms may be underestimated in bipolar patients, so
clinicians may consider performing a quantitative psychometric
evaluation for anxiety. It might also be relevant to investigate other
possible specific personality features that may be related to the
presence of high anxiety and impulsivity, such as response inhibi-
tion deficit or anger. As both anxiety and impulsivity are strongly
related with suicidal behaviors (Simon et al., 2007b), the co-
occurrence should be carefully evaluated. Considering the effect
of both anxiety and impulsivity in complicating the course and
Fig. 1. The regression lines for the BPD and MDD groups showing significantly
different simple slopes. Data shown are from one of the multiple imputation data sets.
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treatment of mood disorders, recognition of the possible potenti-
ating effect of anxiety on impulsive behaviors may help clinicians
achieve a more appropriate management of these patients.
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