
Original Article

The specific burden of comorbid anxiety
disorders and of substance use disorders in
bipolar I disorder

The results from three successive large-scale epi-
demiologic surveys show that substance use disor-
ders (SUDs) are significantly more prevalent
among persons with bipolar disorder (BD) than
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Objectives: Uncertainty exists regarding whether comorbid substance
use disorders (SUDs) in bipolar I disorder are more prevalent among
persons with versus without comorbid anxiety disorders. Moreover,
the independent contribution of these comorbidities to the burden of
bipolar disorder (BD) is unclear.

Methods: The 2001–2002 National Epidemiologic Survey on Alcohol
and Related Conditions was used to identify respondents with lifetime
BD (n ¼ 1,411). Illness severity was compared across four groups based
on the presence of lifetime anxiety disorders, lifetime SUDs, neither,
or both. Variables included lifetime prevalence of mixed mania,
prolonged mood episodes, BD-related health service utilization, and
forensic history, 12-month prevalence of mania and depression, and
current general mental health functioning. Diagnoses were generated
using the National Institute on Alcohol Abuse and Alcoholism Alcohol
Use Disorder and Associated Disabilities Interview Schedule, DSM-IV
Version. Analyses were computed separately for males and females.

Results: For females only, the lifetime prevalence of SUDs was
significantly greater among those with lifetime anxiety disorders [odds
ratio (OR) ¼ 1.41, 95% confidence interval (CI) ¼ 1.08–1.86]; this was
not found among males (OR ¼ 1.15, 95% CI ¼ 0.79–1.68). In multiple
logistic regression analyses among both males and females, anxiety
disorders were significantly associated with mixed episodes, prolonged
depressive episodes, 12-month prevalence of depression, BD-related
health service utilization, and poorer current mental health functioning.
SUDs were significantly associated with mixed episodes among females,
12-month prevalence of depression among males, and with forensic
history among both males and females.

Conclusions: Whereas comorbid anxiety disorders appear to confer
increased liability towards poor mental health functioning and greater
BD-related health service utilization, comorbid SUDs are associated
with positive forensic history. Early identification and treatment of these
comorbid conditions are of paramount importance. Further
representative prospective studies are needed.
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among unaffected persons or even those with
major depressive disorder (1–3), and the same
surveys report extremely high prevalence of anxiety
disorders among subjects with BD (4–7). Similarly,
data from recent clinical studies by the Stanley
Foundation Bipolar Treatment Outcome Network
(8) and the Systematic Treatment Enhancement
Program for Bipolar Disorder (STEP-BD) (5),
among others (10–14), confirm that anxiety and
SUDs are each highly prevalent in BD. These
comorbidities have unequivocal clinical and public
health implications. Among patients with BD,
SUDs are associated with delayed recovery, has-
tened relapse, greater inter-episode symptom bur-
den, and increased disability and mortality (15–19).
Similarly, comorbid anxiety disorders are associ-
ated with earlier age of onset, poorer treatment
response, exacerbated global illness severity and
functional impairment, and suicidality (6, 20–23).
The two largest clinical studies that report on the

association between anxiety disorders and SUDs in
BD among both males and females are contradic-
tory (9, 11). A study of the first 500 patients
enrolled in STEP-BD found that BD patients with
lifetime anxiety disorders had roughly double the
prevalence of lifetime alcohol dependence and 50%
greater prevalence of lifetime drug dependence
compared to BD patients without lifetime anxiety
disorders (9). In contrast, Henry et al. (11) report
that, among 318 patients with BD, anxiety disor-
ders were not associated with increased current or
lifetime history of SUDs. The National Comor-
bidity Survey found that BD with comorbid panic
attacks is associated with increased prevalence of
drug use disorders but not alcohol use disorders
(AUDs) (6). To date, it is unclear whether or not
all anxiety disorders are associated with increased
prevalence of both alcohol and drug use disorders
among patients with BD.
Another question that arises is whether individ-

uals with BD and anxiety disorders differ signifi-
cantly from those with BD and SUDs in terms of
demographic, clinical, and health service-related
characteristics. Further, how do patients with BD
and comorbid anxiety disorders or SUDs compare
to BD patients with both anxiety disorder and
SUD comorbidity? The literature that addresses
these questions is relatively sparse, and is based
almost exclusively on clinical samples (10, 24, 25).
An epidemiologic perspective to address these
questions is needed in order to overcome some of
the potential biases inherent in clinical samples
(26).
Finally, there is an emerging literature indicating

that individuals with bipolar disorders are over-
represented in the criminal justice system, and that

this is particularly true of patients with comorbid
SUDs (27, 28). Therefore, when comparing the
impact of various comorbidities on the course,
outcome, and burden of BD, it is important to
consider as barometers of severity both health-
service utilization and the prevalence of forensic
history, including arrest and incarceration.
This study examines the association between

lifetime anxiety disorders and lifetime SUDs,
and the specific association of each of these
comorbidities with the burden of bipolar illness,
in an epidemiologic sample of subjects with BD.
The following hypotheses were examined: (i) the
prevalence of SUDs among individuals with
any lifetime anxiety disorder is not significantly
greater than among those without lifetime
anxiety disorders; (ii) the prevalence of SUDs is
significantly higher among individuals with panic
disorder compared to those without panic disorder;
(iii) BD subjects with both anxiety and SUD
comorbidity manifest more severe bipolar illness
(as reflected by a history of mixed mania, greater
12-month prevalence of mood episodes, chronic
mood episodes, general mental health functioning)
compared to BD subjects with only one of these
comorbidities; (iv) comorbid anxiety disorders
are associated with increased health service
utilization; and comorbid SUDs are associated
with increased prevalence of forensic history.

Methods

Subjects

Subjects were identified from among the respond-
ents of the 2001–2002 National Epidemiologic
Survey on Alcohol and Related Conditions
(NESARC).Respondents with lifetime independent
bipolar I disorder (n ¼ 1,411) were included in the
present study, and were divided into four groups
for the purpose of analyses: respondents with
no substance or anxiety comorbidity (BD-only;
n ¼ 311, 22%), respondents with comorbid
anxiety disorders only (BD-ANX; n ¼ 250, 18%),
respondents with comorbid SUDs only (BD-SUD;
n ¼ 433, 31%), and respondents with both
comorbid anxiety disorders and comorbid SUDs
(BD-ANX-SUD; n ¼ 420, 30%). The NESARC is
a representative sample of the USA conducted by
the National Institute on Alcoholism and Alcohol
Abuse (NIAAA). A detailed description of the
NESARC has been described in detail elsewhere
(3). Briefly, 43,093 non-institutionalized civilian
respondents, aged 18 years and older, completed
face-to-face computer-assisted personal interviews.
The overall survey response rate was 81%.
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Assessment

Approximately 1,800 lay interviewers with an
average of five years of related experience adminis-
tered the NESARC using laptop computer-assisted
software. Interviewers completed 10 days of
centralized, standardized training sessions. The
NIAAA Alcohol Use Disorder and Associated
Disabilities Interview Schedule-DSM-IV Version
(AUDADIS-IV) was used to generate the diagno-
ses presented in this report. The AUDADIS-IV
diagnoses of personality disorders, substance use
disorders (7), and mood and anxiety disorders (3,
29), have demonstrated reliability and validity.
Reliability of the BD diagnosis (j ¼ 0.59) is fair
(30), while the reliability is excellent for alcohol
diagnoses (j ‡ 0.74) and drug diagnoses
(j ‡ 0.79) (3). The anxiety disorders included in
the present study are social phobia, panic disorder
(with and without agoraphobia), and generalized
anxiety disorder, and these have fair to good
reliability (j ¼ 0.42–0.52) (30). Reliability of the
personality disorder diagnoses also ranges from
fair to good, from j ¼ 0.4 for histrionic personal-
ity disorder to j ¼ 0.67 for antisocial personality
disorder (29). Age at onset of BD (i.e., age at first
manic/mixed episode), lifetime number of mood
episodes, family history, treatment history, forensic
history, and demographic variables were all deter-
mined from the AUDADIS-IV. Forensic history
was considered positive if the respondent endorsed
having been arrested, held at a police station, or
jailed in the context of a manic or mixed episode.
Information regarding forensic history incurred
other than during a manic or mixed episode was
not available.
The NESARC also includes among its meas-

ures the SF-12v2, a reliable and valid measure of
generic quality of life used in large population
surveys that yields 10 component and profile
scores assessing various dimensions of physical
and mental disability and impairment (31). The
present study focused on four SF-12v2 health
survey scores that reflect general social and
emotional functioning: the mental component
summary score; the social functioning score,
reflecting limitations in social functioning due
to physical or emotional problems; the role
emotional function score, measuring role impair-
ment due to emotional problems; and the mental
health score, reflecting general mental health
functioning. Standard norm-based scoring tech-
niques were used to transform each score to
achieve a mean score of 50 and an SD of 10 in
the general population, with higher scores indi-
cating better functioning.

The AUDADIS-IV explicitly addresses the tem-
poral contiguity of manic episodes with substance
use, when present. BD was classified as independent
of substance use if: (i) the respondent abstained
from alcohol and drug use in the 12 months
preceding the assessment; (ii) the episode(s) did
not occur in the context of alcohol or drug intoxi-
cation or withdrawal; (iii) the episode(s) occurred
before alcohol or drug intoxication or withdrawal;
or, (iv) the episode(s) began after alcohol or drug
intoxication or withdrawal, but persisted for more
than one month after the cessation of alcohol or
drug intoxication or withdrawal. Only cases in
which mania occurred independently of substance
use were included in the BD group analyses.

Statistical analyses

Odds ratios (OR) with 95% confidence intervals
(CI) were computed to detect differences in the
prevalence of SUDs among subjects with and
without anxiety disorders.
Multiple 2 · 4 contingency tables were created

to detect differences on categorical measures
between the four groups examined (i.e., BD-only,
BD-ANX, BD-SUD, BD-ANX-SUD). Chi-
squared analysis was used to detect for statistical
significance. Pair-wise post hoc comparisons (2 · 2
contingency tables) were computed only where the
omnibus comparison (2 · 4 contingency table) was
statistically significant. One-way analysis of vari-
ance (ANOVA) was used to compare differences
between these groups on dimensional measures.
Post hoc Tukey pairwise comparisons were com-
puted if the ANOVA was statistically significant.
Statistical significance was corrected for multiple
comparisons (0.05/12) and post hoc comparisons
were only computed for analyses with p < 0.004.
Multiple logistic regression analyses were con-

ducted for the BD severity-related variables and
health service utilization-related variables for
which omnibus comparisons were significant, and
for forensic history. These analyses were conducted
in order to examine the unique contribution of the
independent categorical variables, lifetime anxiety
disorders and lifetime SUDs, to the variance in the
dependent variables (i.e., BD severity, BD-related
health service utilization, forensic history) among
subjects with BD. Demographic and illness course
variables for which there were significant between-
group differences in univariate or cross-tabulation
analyses were included as variables in multiple
logistic regression analyses.
Analyses were conducted separately for males

and females owing to the known gender differences
in comorbidity in BD (32, 33).
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Statistical analyses were performed using SPSS,
version 13 (SPSS Inc., Chicago, IL, USA). Weight-
ing procedures were not used since this study is not
intended to provide population prevalence esti-
mates for any of the diagnoses described herein.
These estimates have been previously reported
(3, 7).

Results

Lifetime prevalence of substance use disorders based on
presence or absence of anxiety disorders

The first question addressed in this study is
whether lifetime SUDs are in fact more prevalent
amongst BD subjects with, compared to without,
lifetime anxiety disorders. The odds ratios with
95% confidence intervals were determined for
SUDs among subjects with any anxiety disorder,
and separately for subjects with social phobia,
panic disorder, generalized anxiety disorder,
compared to those without these disorders
(Table 1). The results for males and females are
presented separately.
Among males, subjects with panic disorder had

significantly higher prevalence of SUDs (OR ¼
2.16, 95% CI ¼ 1.26–3.71) compared to subjects
without panic disorder. Males with social phobia
or generalized anxiety disorder did not have a
higher prevalence of SUDs compared to those
without these disorders. Among females, there was
a significantly higher prevalence of SUDs among
subjects with any anxiety disorder (OR ¼ 1.41,

95% CI ¼ 1.08–1.86), social phobia (OR ¼ 1.49,
95% CI ¼ 1.08–2.07), generalized anxiety disorder
(OR ¼ 1.13, 95% CI ¼ 1.04–1.92), and panic
disorder (OR ¼ 1.60, 95% CI ¼ 1.19–2.15)
compared to subjects without these disorders.

Comparison of respondents with bipolar I disorder based
on presence of anxiety disorders, substance use
disorders, or both

Subjects were divided into the four groups described
above and compared on the basis of BD severity,
BD-related health service utilization, and BD-relat-
ed forensic history. As with the previous analyses,
these analyses were repeated separately for males
(Table 2) and females (Table 3).

Bipolar disorder severity. This study included the
following proxies for BD severity: mixed mania,
12-month prevalence of depression and mania,
lifetime prevalence of prolonged mood episodes,
and general mental health functioning.
The comparison of the four groups in terms of

illness severity is reported in Tables 2 and 3 for
males and females, respectively. The overall finding
is that, in general, the illness severity of BD-ANX
subjects was not significantly different from that of
BD-ANX-SUD subjects, and that the illness sever-
ity of subjects in each of these groups was
significantly greater than that of subjects in both
the BD-only and BD-SUD groups. The illness
severity of BD-only subjects was not significantly
different from that of BD-SUD subjects. This was
true of mixed mania, 12-month prevalence of
depression, and lifetime prevalence of chronic
depressive episodes. Although the same general
pattern was observed for 12-month prevalence of
mania and lifetime prevalence of chronic mania,
the between-group differences were not statistically
significant.
The general finding in the multiple logistic

regression analyses, among both males and
females, was that anxiety disorders were consis-
tently significantly associated with markers of BD
severity, whereas this was less consistently true for
SUDs. Multiple logistic regression analyses for
males included as covariates age, duration of BD,
and race. Anxiety disorders independently contrib-
uted significantly to the presence/absence of
mixed mania (v2 ¼ 36.7, df ¼ 1, p < 0.001), but
this was not true of SUDs (v2 ¼ 2.1, df ¼ 1, p ¼
0.14). Similarly, anxiety disorders independently
contributed significantly to the presence/absence of
a lifetime prolonged (‡ 12 months) depressive
episode (v2 ¼ 23.8, df ¼ 1, p < 0.001), but this
was not true of SUDs (v2 ¼ 0.0, df ¼ 1, p ¼ 0.91).

Table 1. Lifetime odds ratios of lifetime substance use disordersa among
bipolar I disorder subjects with versus without lifetime anxiety disorders

Present, n (%) Absent, n (%) OR (CI)b

Any anxiety
Males 188/247 (76) 244/332 (74) 1.15 (0.79–1.68)
Females 232/423 (55) 189/409 (46) 1.41 (1.08–1.86)c

Social phobia
Males 92/126 (73) 340/453 (75) 0.90 (0.56–1.41)
Females 113/194 (58) 308/638 (48) 1.49 (1.08–2.07)c

Panic disorder
Males 100/118 (85) 332/461 (72) 2.16 (1.26–3.71)d

Females 154/263 (59) 267/569 (47) 1.60 (1.19–2.15)d

Generalized anxiety disorder
Males 84/110 (76) 348/469 (74) 1.12 (0.69–1.83)
Females 134/236 (57) 287/596 (48) 1.41 (1.04–1.92)c

aAny alcohol or drug use disorder.
bOR (CI) ¼ odds ratio (95% confidence interval); the ORs rep-
resent the odds of having a substance use disorder among
bipolar disorder (BD) individuals with anxiety disorders relative
to the odds of having a substance use disorder among BD
individuals who do not have anxiety disorders.
cp < 0.05.
dp < 0.01.
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In contrast, both anxiety disorders (v2 ¼ 18.5,
df ¼ 1, p < 0.001) and SUDs (v2 ¼ 4.0, df ¼ 1,
p ¼ 0.04) independently contributed significantly
to the 12-month prevalence of depression.
Multiple logistic regression analyses for females

included as covariates age, age of mania onset,
duration of bipolar illness, and race. Anxiety
disorders independently contributed significantly
to the 12-month prevalence of major depression
(v2 ¼ 23.4, df ¼ 1, p < 0.001), but this was not
true of SUDs (v2 ¼ 0.3, df ¼ 1, p ¼ 0.60). Simi-
larly, anxiety disorders independently contributed
significantly to the presence/absence of lifetime
history of a depressive episode of >12 months in
duration (v2 ¼ 20.4, df ¼ 1, p < 0.001), but this
was not true of SUDs (v2 ¼ 1.1, df ¼ 1, p ¼ 0.30).
In contrast, both anxiety disorders (v2 ¼ 6.9, df ¼
1, p ¼ 0.009) and SUDs (v2 ¼ 5.1, df ¼ 1, p ¼
0.02) independently contributed significantly to the
presence/absence of mixed mania.
Another measure of illness severity is general

mental health functioning (Table 4). The specific
components included SF-12v2 scales for mental
disability, social functioning, role emotional func-
tioning, and mental health. The pattern that
emerged indicates that the mean general mental
health of BD-ANX subjects was not significantly
different from that of BD-ANX-SUD subjects, and
the mean general mental health of each of these
groups was significantly lower than that of both
BD-only and BD-SUD subjects. The mean general
mental health of BD-only subjects was not signif-
icantly different from that of BD-SUD subjects.
This pattern was observed across each of the four
scales examined among both males and females.
Linear regression analyses, including the same

covariates as the previous logistic regression anal-
yses, were conducted to examine the unique
contribution of lifetime anxiety disorders and
SUDs to the variance in these four scales. Among
both males and females, respectively, anxiety
disorders independently contributed significantly
to lower scores on the mental disability (t ¼ )5.5,
df ¼ 1, 542, p < 0.001; t ¼ )8.3, df ¼ 1,789, p <
0.001), social functioning (t ¼ )5.2, df ¼ 1,542,
p < 0.001; t ¼ )6.9, df ¼ 1,789, p < 0.001), role
emotional (t ¼ )4.1, df ¼ 1,542, p < 0.001; t ¼
)7.0, df ¼ 1,789, p < 0.001), and mental health
(t ¼ )5.7, df ¼ 1,542, p < 0.001; t ¼ )7.4, df ¼
1,542, p < 0.001) scales. In contrast, SUDs among
males were significant predictors only of lower
scores on the mental health scale (t ¼ )2.2, df ¼
1,542, p ¼ 0.03). There was also a statistical trend
toward greater mental disability among males with
SUD (t ¼ )1.8, df ¼ 1,542, p ¼ 0.07). Among
females, SUDs were significant predictors only of Ta
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lower role emotional scores (t ¼ )2.0, df ¼ 1,789,
p ¼ 0.04).
Each of the regression analyses was repeated

with an SUD · anxiety interaction term, and no
significant interactions between anxiety disorders
and SUDs were found (results not shown).

Bipolar disorder-related health service utilization.
Univariate analyses for males (Table 2) dem-
onstrated that the prevalence of BD-related health
service utilization was consistently lowest among
BD-only subjects and highest among BD-ANX-
SUD subjects. BD-ANX subjects had significantly
greater prevalence of any BD service utilization
compared to BD-SUD subjects, but were not
significantly different with respect to any specific
types of BD service utilization. Compared to
BD-ANX-SUD subjects, BD-SUD subjects were
significantly less likely to report any BD service
utilization, and this was true for specific types of
BD service utilization as well. BD-ANX subjects
were not significantly different from BD-ANX-
SUD subjects in terms of overall BD service
utilization.
Univariate analyses for females (Table 3) dem-

onstrated that the prevalence of BD-related health
service utilization among BD-ANX subjects was
not significantly different from that of BD-ANX-
SUD subjects. The prevalence of BD-related health
service utilization among both BD-ANX and BD-
ANX-SUD subjects was significantly higher than
among both BD-only and BD-SUD subjects, and
the BD-only and BD-SUD groups did not differ
significantly.
In multiple logistic regression analyses among

males, anxiety disorders independently contributed
significantly to the presence/absence of overall
BD-related health service utilization (v2 ¼ 35.3,
df ¼ 1, p < 0.001), but this was not true of SUDs
(v2 ¼ 1.4, df ¼ 1, p ¼ 0.24). Anxiety disorders
also independently contributed significantly to
the presence/absence of emergency department
visits for mania (v2 ¼ 16.1, df ¼ 1, p < 0.001),
whereas this was not true for SUDs (v2 ¼ 1.1, df ¼
1, p ¼ 0.29). In contrast, both anxiety disorders
(v2 ¼ 15.2, df ¼ 1, p < 0.001) and SUDs (v2 ¼ 4.2,
df ¼ 1, p ¼ 0.04) independently contributed sig-
nificantly to the presence/absence of emergency
department visits for depression. Both anxiety
disorders (v2 ¼18.8, df ¼ 1, p < 0.001) and SUDs
(v2 ¼ 13.4, df ¼ 1, p < 0.001) also independently
contributed significantly to the presence/absence of
hospitalizations for depression.
Multiple logistic repression analyses among

females revealed that anxiety disorders independ-
ently contributed significantly to the presence/

absence of utilization of any BD-related health
service (v2 ¼ 21.2, df ¼ 1, p < 0.001), but this was
not true of SUDs (v2 ¼ 1.6, df ¼ 1, p ¼ 0.20). The
same pattern was found for specific types of
BD-related service utilization. Anxiety disorders
independently contributed significantly to the
presence/absence of hospitalizations for mania
(v2 ¼ 12.5, df ¼ 1, p < 0.001) and for depression
(v2 ¼ 8.3, df ¼ 1, p ¼ 0.004). However, SUDs did
not independently contribute significantly to the
presence/absence of hospitalizations for mania
(v2 ¼ 0.0, df ¼ 1, p ¼ 0.84) or for depression
(v2 ¼ 3.2, df ¼ 1, p ¼ 0.07). Similarly, anxiety
disorders independently contributed significantly
to the presence/absence of emergency department
visits for mania (v2 ¼ 26.2, df ¼ 1, p < 0.001),
but this was not true of SUDs (v2 ¼ 0.4, df ¼ 1,
p ¼ 0.51). Finally, anxiety disorders independently
contributed significantly to the presence/absence of
emergency department visits for depression (v2 ¼
14.4, df ¼ 1, p < 0.001), but this was not true of
SUDs (v2 ¼ 0.2, df ¼ 1, p ¼ 0.66).
Again, each of the regression analyses was

repeated with an SUD · anxiety interaction term,
and no significant interactions between anxiety
disorders and SUDs were found (results not
shown).

Bipolar disorder-related forensic history. Among
females, the presence of a positive forensic history
among BD-SUD subjects was not significantly
different from BD-ANX-SUD subjects (Table 3).
The presence of positive forensic history in these
groups was significantly greater than amongst
BD-ANX and BD-only subjects, who were not
significantly different from each other. The same
general pattern was observed among males
(Table 2); however, the between-group difference
was reduced to a statistical trend after correction
for multiple comparisons (p < 0.008).
Multiple logistic regression analyses among

females demonstrated that SUDs independently
contributed significantly to the presence of forensic
history (v2 ¼ 26.7, df ¼ 1, p < 0.001), but this
was not true of anxiety disorders (v2 ¼ 0.0, df ¼ 1,
p ¼ 0.99). Exploratory analyses were computed
for males due to the statistical trend that was
observed (p < 0.008; Table 2). Multiple logistic
regression analysis among males indicated that
SUDs independently contributed significantly to
the presence of forensic history (v2 ¼ 11.2, df ¼ 1,
p ¼ 0.001), but this was not true of anxiety
disorders (v2 ¼ 0.2, df ¼ 1, p ¼ 0.67). Due to the
known association between antisocial personality
disorder (ASPD) and forensic history (34), analy-
ses were repeated including ASPD as a variable
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rather than any personality disorder. ASPD inde-
pendently contributed significantly to the presence
of positive forensic history among males (v2 ¼
18.2, df ¼ 1, p < 0.001), but not among females
(v2 ¼ 1.1, df ¼ 1, p ¼ 0.30). After controlling for
ASPD, SUDs independently contributed signifi-
cantly to the presence of forensic history among
both males (v2 ¼ 5.3, df ¼ 1, p ¼ 0.02) and
females (v2 ¼ 24.0, df ¼ 1, p < 0.001).
As with the previous analyses, no significant

interactions between anxiety disorders and SUDs
were found (results not shown).

Discussion

The results of this study demonstrate that the
relationship between anxiety disorders, SUDs, and
BD varies significantly based on gender and the
specific type of anxiety disorder. To our knowl-
edge, this epidemiologic study is the first to
incorporate each of these dimensions with suffi-
cient statistical power. Comorbid anxiety disorders
among females with bipolar disorder were associ-
ated with significantly but modestly increased
prevalence of SUDs. Among males, in contrast,
only panic disorder was associated with signifi-
cantly increased prevalence of SUDs.
In the general population, the presence of any

anxiety disorder is significantly associated with
SUDs, a finding which has been replicated in
the Epidemiologic Catchment Area (1), National
ComorbiditySurvey (NCS) (2, 35), andNESARC(3)
surveys. However, the present study examines only
subjects with BD, and there are few data with which
to compare present findings. Goodwin and Hoven
(6) previously reported that comorbid panic was
associated with a significantly increased prevalence
of substance dependence among subjects with BD in
the NCS. Frye et al. (36) reported that social phobia
and panic disorder were significantly associated with
alcoholism among females but not among males.
However, in that study, the statistical comparisons
relating to specific anxiety disorders among males
were underpowered (i.e., <10 subjects in multiple
cells). The study of inpatient veterans with BD
by Bauer et al. (10) was composed predominantly
of males and did not report findings separately
for males and females. The significant association
between anxiety disorders and SUDs among females
with BD in the present study converges with findings
reported by Frye et al. (36). Similarly, the finding
that panic disorder is associated with increased
prevalence of SUDs among both males and females
is consistent with results from the NCS, which
examinedmales and females together (6). In contrast,
the finding that only panic disorder is associated

with increased prevalence of SUDs among males
with BD is unexpected and requires replication.
This study also examined the unique contribu-

tion of anxiety disorders and SUDs to the variance
in several proxies for BD severity. Among both
males and females, lifetime anxiety disorders
were uniquely and significantly associated with
the 12-month prevalence of depression, and with
lifetime prevalence of mixed episodes and pro-
longed depressive episodes. SUDs among males
were significantly associated only with 12-month
prevalence of depression, and SUDs among
females were significantly associated only with the
lifetime prevalence of mixed episodes. With respect
to overall mental health functioning, subjects with
comorbid SUDs alone were not significantly dif-
ferent from those with BD alone, and subjects with
comorbid anxiety disorders were not significantly
different from those with both comorbid anxiety
and comorbid SUDs. Therefore, current mental
health functioning appears to be worse for BD
subjects with lifetime anxiety disorders, whereas no
such association is apparent for lifetime SUDs.
The more pronounced association of anxiety

disorders, compared to SUDs, with certain mark-
ers of BD severity converges with results of
previous studies. In a recent study by Bauer et al.
(10) utilizing a predominantly male sample of
inpatient veterans with BD, subjects with comorbid
anxiety alone had a greater number of past-year
depressive episodes and lower self-reported mental
function. Similarly, Perlis et al. (37) reported
results from the STEP-BD study showing that
current anxiety disorders, but not current SUDs,
conferred an increased risk of depressive recur-
rence. Perlis et al. (37) also reported that current
SUDs, but not anxiety disorders, conferred an
increased risk of manic/hypomanic/mixed recur-
rence. However, lifetime anxiety disorders or SUDs
were not significantly associated with earlier mood
episode recurrence (37). Other data from the
STEP-BD group, however, have indicated that
lifetime anxiety disorders are also significantly
associated with multiple measures of BD severity
(9). Of note, the same study reported no significant
interaction of anxiety with substance use in
predicting BD severity and overall impairment
(9). The regression analyses in the present study
were repeated with an interaction term, and the
results corroborated the lack of a significant
interaction between anxiety disorders and SUDs
(results not shown).
Previously reported data from the NESARC

suggest that SUDs may be less persistent and/or
recurrent than anxiety disorders among subjects
with BD (7). For example, there was much greater
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lifetime versus 12-month prevalence of drug use
disorders (37.5% versus 12.9%) and alcohol use
disorders (58.0% versus 23.6%), whereas the
lifetime and 12-month prevalence of anxiety disor-
ders was similar (56.3% versus 48.5%) (7). The
greater persistence and/or recurrence of anxiety
disorders versus SUDs may explain in part the
strength of the association between anxiety disor-
ders and BD severity found in the present study.
The findings regarding BD-related health service

utilization mirrored those of BD severity. Overall
BD-related health service utilization, emergency
department visits, and hospitalizations were signif-
icantly greater among subjects with lifetime anxiety
disorders, although this was not generally true of
SUDs (with the exception of depression-related
service use among males). In addition to the issue
of persistence/recurrence described above, there
are several possible explanations that may account
for the surprisingly minimal association between
comorbid SUDs and BD-related health service
utilization in this study. First, persons with BD and
SUDs may manifest symptoms in such a way as to
come to legal rather than clinical attention (27, 28).
In support of this explanation, SUDs remained
significantly associated with positive forensic
history after controlling for various potential
confounds, most notably antisocial personality
disorder. A second explanation, for which there is
support in the literature, is that BD often goes
unrecognized among persons with comorbid
SUDs, such that they seek or are referred to solely
substance-related treatment (38, 39). There is also
evidence that various factors, such as lack of health
insurance, act as barriers to use of mental health
services but not specialty SUD services (40).
Finally, SUDs are associated with increased phys-
ical impairment and burden of medical illness,
which is known to be a major public health
problem associated with BD (41). Therefore the
contribution of SUDs to illness burden in BD may
stem from legal and physical sequelae, whereas the
burden of anxiety disorders is more likely to stem
from psychiatric sequelae.
This study extends previous findings by includ-

ing personality disorders in the analyses, which is
important because personality disorders have been
shown both to be more prevalent among subjects
with SUDs (42), and to be associated with the
severity of mood symptoms among BD patients in
remission (43). The prevalence of personality
disorders differed significantly between groups,
and personality disorders contributed significantly
to the variance in several of the multiple logistic
regression analyses in this study, as was the case for
ASPD in the multiple logistic regression analyses

examining forensic history. The fact that the
analyses of this study took into account the
potentially confounding effect of personality dis-
orders underscores the specificity of the contribu-
tion of SUDs and anxiety disorders to the outcome
variables examined herein.
Within the present sample of 1,411 subjects with

BD, 30% had both lifetime anxiety disorders and
lifetime SUDs. Although there are no previous
epidemiologic estimates with which to compare this
finding, two previous studies with large clinically
derived samples have reported that 37% of BD
subjects had both lifetime anxiety disorders and
lifetime SUDs (9, 10). It appears that approximately
one-third of subjects with BD, whether identified in
clinical or epidemiologic studies, have lifetime
comorbidity of both anxiety disorders and SUDs.
The results of the present study are tempered by

several inherent methodological limitations. The
primary limitation of this study, as with any large-
scale epidemiologic study, is its reliance on lay
interviewer-administered structured interviews to
determine diagnoses. In addition, it was not possi-
ble to corroborate self-reported health service use
with clinical or administrative records. Therefore,
reliability of self-reported health service use could
not be determined, and the degree to which this is
affected by recall bias is unknown. Data regarding
lifetime suicide attempts were not available. Given
that SUDs have been consistently associated with
suicide attempts among persons with BD (19, 44),
this may contribute to an underestimate of the
illness burden conferred by SUDs. Another poten-
tial limitation is that the extent and sequelae of
substance use was not verified with collateral
informants, and this limits the accuracy of the
data. The determination of forensic history was
limited to events that occurred during a manic or
mixed episode; data regarding forensic history
occurring during a depressive episode, during
episodes of anxiety exacerbation, or during
euthymic periods were not available. There may
be unrecognized between-group differences in foren-
sic history not incurred in the context of mania and
therefore not captured in the analyses. One of the
strengths of this study is the examination of
multiple specific anxiety disorders. However, the
2001–2002 NESARC, from which this study is
derived, does not yield diagnoses for obsessive–
compulsive disorder or post-traumatic stress disor-
der and this limited the detail in which this study
could examine the association between SUDs and
severe anxiety disorders in BD. Finally, most
previous studies which address the association
between anxiety disorders and SUDs in BDdescribe
clinically ascertained samples (8–11, 13, 36, 37);
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therefore, the findings of the present study cannot
be directly compared to those of previous studies.
Despite these limitations, the present study

confirms and extends considerably previous find-
ings. The results of this study confirm the need for
especially heightened clinical vigilance for SUDs
among females with BD who have anxiety disor-
ders and among males and females with BD who
have panic disorder specifically. Of particular
importance among the findings of this study are
the outcomes for forensic history and the markers
of BD illness burden. Whereas comorbid anxiety
disorders in BD are more broadly associated with
elevated BD severity and BD-related health service
use, comorbid SUDs are associated with higher
rates of positive forensic history. Early identifica-
tion and treatment of persons with comorbid BD
and SUDs, particularly those who do not suffer
from the anxiety disorders that often result in
BD-related service use, may attenuate the risks and
sequelae of BD-related forensic activity. This is
important in light of recent evidence demonstrating
efficacy of pharmacotherapy (45) and of psycho-
social interventions (46) in this population.
Future studies are needed to examine the impact

of temporal priority of onset of these comorbid
disorders on the findings described in this and
previous related studies. Studies examining specific
interventions for anxiety in BD are urgently
needed. Cognitive-behavioral therapy (CBT), for
example, has been shown to be highly effective in
anxiety disorders and in BD (47), but no studies to
our knowledge have examined CBT for anxiety in
BD specifically.
Ultimately, representative, prospective, longi-

tudinal studies will be required in order to mitigate
the limitations of cross-sectional epidemiologic
studies such as this one. Nonetheless, these findings
contribute to a growing body of literature that
informs our understanding of the specific contri-
butions of anxiety disorders and SUDs to illness
severity, health service utilization, and forensic
involvement among persons suffering from BD.

Acknowledgements

The NESARC is supported by the National Institute on
Alcohol Abuse and Alcoholism, Bethesda, MD, with supple-
mental support from the National Institute on Drug Abuse,
Bethesda. The views and opinions expressed in this article are
those of the authors and should not be construed to represent
the views of the sponsoring organizations.

References

1. Regier DA, Farmer ME, Rae DS et al. Comorbidity of
mental disorders with alcohol and other drug abuse: results

from the Epidemiologic Catchment Area (ECA) study.
JAMA 1990; 264: 2511–2518.

2. Kessler RC, McGonagle KA, Zhao S et al. Lifetime and
12-month prevalence of DSM-III-R psychiatric disorders
in the United States: results from the National Comorbid-
ity Survey. Arch Gen Psychiatry 1994; 51: 8–19.

3. Grant BF, Stinson FS, Dawson DA et al. Prevalence and
co-occurrence of substance use disorders and independent
mood and anxiety disorders: results from the National
Epidemiologic Survey on Alcohol and Related Conditions.
Arch Gen Psychiatry 2004; 61: 807–816.

4. Chen YW, Dilsaver SC. Comorbidity of panic disorder
in bipolar illness: evidence from the Epidemiologic
Catchment Area Survey. Am J Psychiatry 1995; 152:
280–282.

5. Kessler RC, Stang P, Wittchen HU, Stein M, Walters EE.
Lifetime comorbidities between social phobia and mood
disorders in the US National Comorbidity Survey. Psychol
Med 1999; 29: 555–567.

6. Goodwin RD, Hoven CW. Bipolar-panic comorbidity in
the general population: prevalence and associated morbid-
ity. J Affect Disord 2002; 70: 27–33.

7. Grant BF, Stinson FS, Hasin DS et al. Prevalence,
correlates, and comorbidity of bipolar I disorder and axis
I and II disorders: results from the National Epidemiologic
Survey on Alcohol and Related Conditions. J Clin
Psychiatry 2005; 66: 1205–1215.

8. McElroy SL, Altshuler LL, Suppes T et al. Axis I
psychiatric comorbidity and its relationship to historical
illness variables in 288 patients with bipolar disorder. Am J
Psychiatry 2001; 158: 420–426.

9. Simon NM, Otto MW, Wisniewski SR et al., for the
STEP-BD investigators. Anxiety disorder comorbidity in
bipolar disorder patients: data from the first 500 partici-
pants in the Systematic Treatment Enhancement Program
for Bipolar Disorder (STEP-BD). Am J Psychiatry 2004;
161: 2222–2229.

10. Bauer MS, Altshuler L, Evans DR, Beresford T, Williford
WO, Hauger R, for the VA Cooperative Study 430 Team.
Prevalence and distinct correlates of anxiety, substance,
and combined comorbidity in a multi-site public sector
sample with bipolar disorder. J Affect Disord 2005; 85:
301–315.

11. Henry C, Van den Bulke D, Bellivier F, Etain B,
Rouillon R, Leboyer M. Anxiety disorders in 318
bipolar patients: prevalence and impact on illness sever-
ity and response to mood stabilizer. J Clin Psychiatry
2003; 64: 331–335.

12. Perugi G, Frare F, Madaro D, Maremmani I, Akiskal HS.
Alcohol abuse in social phobic patients: is there a bipolar
connection? J Affect Disord 2002; 68: 33–39.

13. Strakowski SM, Sax KW, McElroy SL, Keck PE, Hawkins
JM, West SA. Course of psychiatric and substance abuse
syndromes co-occurring with bipolar disorder after a first
psychiatric hospitalization. J Clin Psychiatry 1998; 59:
465–471.

14. Young LT, Cooke RG, Robb JC, Levitt AJ, Joffe RT.
Anxious and non-anxious bipolar disorder. J Affect Disord
1993; 29: 49–52.

15. Cassidy F, Ahearn EP, Carroll BJ. Substance abuse in
bipolar disorder. Bipolar Disord 2001; 3: 181–188.

16. Salloum IM, Thase ME. Impact of substance abuse on the
course and treatment of bipolar disorder. Bipolar Disord
2000; 2: 269–280.

17. Brady KT, Sonne SC. The relationship between substance
abuse and bipolar disorder. J Clin Psychiatry 1995;
56 (Suppl. 3): 19–24.

Anxiety and substance use disorders

77



18. Feinman JA, Dunner DL. The effect of alcohol and
substance abuse on the course of bipolar affective disorder.
J Affect Disord 1996; 37: 43–49.

19. Dalton EJ, Cate-Carter TD, Mundo E, Parikh SV,
Kennedy JL. Suicide risk in bipolar patients: the role of
co-morbid substance use disorders. Bipolar Disord 2003; 5:
58–61.

20. Boylan KR, Bieling PJ, Marriott M, Begin H, Young LT,
MacQueen GM. Impact of comorbid anxiety disorders on
outcome in a cohort of patients with bipolar disorder.
J Clin Psychiatry 2004; 65: 1106–1113.

21. Dilsaver SC, Chen YW. Social phobia, panic disorder, and
suicidality in subjects with pure and depressive mania.
J Affect Disord 2003; 77: 173–177.

22. Feske U, Frank E, Mallinger AG et al. Anxiety as a
correlate of response to the acute treatment of bipolar I
disorder. Am J Psychiatry 2000; 157: 956–962.

23. Keller MB. Prevalence and impact of comorbid anxiety
and bipolar disorder. J Clin Psychiatry 2006; 67(Suppl. 1):
5–7.

24. Kolodziej ME, Griffin ML, Najavits LM, Otto MW,
Greenfield SF, Weiss RD. Anxiety disorders among
patients with co-occurring bipolar and substance use
disorders. Drug Alcohol Depend 2005; 80: 251–257.

25. Goodwin RD, Stayner DA, Chinman MJ, Wu P, Tebes
JK, Davidson L. The relationship between anxiety and
substance use disorders among individuals with
severe affective disorders. Compr Psychiatry 2002; 4:
245–252.

26. Berkson J. Limitation of four-fold tables to hospital data.
Biometrics Bull 1946; 35: 47–53.

27. Quanbeck CD, Stone DC, Scott CL, McDermott BE,
Altshuler LL, Frye MA. Clinical and legal correlates of
inmates with bipolar disorder at time of criminal arrest.
J Clin Psychiatry 2004; 65: 198–203.

28. Friedman SH, Shelton MD, Elhaj O et al. Gender differ-
ences in criminality: bipolar disorder with co-occurring
substance abuse. J Am Acad Psychiatry Law 2005; 33:
188–195.

29. Grant BF, Stinson FS, Dawson DA, Chou SP, Ruan WJ,
Pickering RP. Co-occurrence of 12-month alcohol and
drug use disorders and personality disorders in the United
States: results from the National Epidemiologic Survey on
Alcohol and Related Conditions. Arch Gen Psychiatry
2004; 61: 361–368.

30. Grant BF, Dawson DA, Stinson FS et al. The Alcohol Use
Disorder and Associated Disabilities Interview Schedule –
IV (AUDADIS-IV): reliability of alcohol consumption,
tobacco use, family history of depression and psychiatric
diagnostic modules in a general population sample. Drug
Alcohol Depend 2003; 71: 7–16.

31. Ware JE, Kosinski M, Turner-Bowker DM, Gandek B.
How to Score Version 2 of the SF-12 Health Survey.
Lincoln, RI: Quality Metrics, 2002.

32. Hendrik V, Altshuler LL, Gitlin MJ, Delrahim S, Hammen
C. Gender and bipolar illness. J Clin Psychiatry 2000; 61:
393–396.

33. Baldassano CF, Marangell LB, Gyulai L et al. Gender
differences in bipolar disorder: retrospective data from the
first 500 STEP-BD participants. Bipolar Disord 2005; 7:
465–470.

34. Hodgins S, Cote G. Major mental disorder and antisocial
personality disorder: a criminal combination. Bull Am
Acad Psychiatry Law 1993; 21: 155–160.

35. Kessler RC, Nelson CB, McGonagle KA, Edlund MJ,
Frank RG, Leaf PJ. The epidemiology of co-occurring
addictive and mental disorders: implications for prevention
and service utilization. Am J Orthopsychiatry 1996; 66: 17–
31.

36. Frye MA, Altshuler LL, McElroy SL et al. Gender
differences in prevalence, risk, and correlates of alcoholism
comorbidity in bipolar disorder. Am J Psychiatry 2003;
160: 883–889.

37. Perlis RH, Ostacher MJ, Patel JK et al. Predictors of
recurrence in bipolar disorder: primary outcomes from the
Systematic Treatment Enhancement Program for Bipolar
Disorder (STEP-BD). Am J Psychiatry 2006; 163: 217–224.

38. Sloan KL, Kivlahan D, Saxon AJ. Detecting bipolar
disorder among treatment-seeking substance abusers. Am J
Drug Alcohol Abuse 2000; 26: 13–23.

39. Goldstein BI, Levitt AJ. A gender-focused perspective on
health service utilization in comorbid bipolar I disorder
and alcohol use disorders: results from the National
Epidemiologic Survey on Alcohol and Related Conditions.
J Clin Psychiatry 2006; 67: 925–932.

40. Mojtabai R. Use of specialty substance abuse and mental
health services in adults with substance use disorders in the
community. Drug Alcohol Depend 2005; 78: 345–354.

41. Kupfer DJ. The increasing medical burden in bipolar
disorder. JAMA 2005; 293: 2528–2530.

42. Kay JH, Altshuler LL, Ventura J, Mintz J. Prevalence of
axis II comorbidity in bipolar patients with and without
alcohol use disorders. Ann Clin Psychiatry 1999; 11: 187–
195.

43. George EL, Miklowitz DJ, Richards JA, Simoneau TL,
Taylor DO. The comorbidity of bipolar disorder and axis
II personality disorders: prevalence and clinical correlates.
Bipolar Disord 2003; 5: 115–122.

44. Comtois KA, Russo JE, Roy-Byrne P, Ries RK. Clini-
cians� assessments of bipolar disorder and substance abuse
as predictors of suicidal behavior in acutely hospitalized
psychiatric inpatients. Biol Psychiatry 2004; 56: 757–763.

45. Salloum IM, Cornelius JR, Daley DC, Kirisci L,
Himmelhoch JM, Thase ME. Efficacy of valproate
maintenance in patients with bipolar disorder and
alcoholism. Arch Gen Psychiatry 2005; 62: 37–45.

46. Weiss RD, Griffin ML, Greenfield SF et al. Group therapy
for patients with bipolar disorder and substance depen-
dence: results of a pilot study. J Clin Psychiatry 2000; 61:
361–367.

47. Lam DH, Watkins ER, Hayward P et al. A randomized
controlled study of cognitive therapy for relapse preven-
tion for bipolar affective disorder: outcome of the first
year. Arch Gen Psychiatry 2003; 60: 145–152.

Goldstein and Levitt

78


