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Abstract
Background—Anxiety disorders are commonly comorbid with bipolar disorder (BP) and may
worsen course of illness, but differential impact of specific anxiety disorders in men and women
remains unknown.

Methods—We measured the impact of comorbid panic disorder (PD), social phobia, specific
phobia, and obsessive-compulsive disorder (OCD) in 460 women and 276 men with Bipolar I
Disorder (BPI) or schizoaffective disorder, bipolar type from the National Institute of Mental
Health Bipolar Genetics Initiative. We compared clinical characteristics in BP with and without
each anxiety disorder in men and women separately correcting for family relatedness.

Results—Comorbid PD, OCD, and specific phobia were more common in women with BP than
men. Comorbid social phobia correlated with increased risk of alcohol abuse in BP women, but
not men. Women with comorbid PD attended fewer years of school. Comorbidity with OCD was
associated with earlier age at the onset of BP for both genders. Comorbid PD, OCD, and specific
phobia were associated with more antidepressant trials in BP, across both genders, compared to
BP patients without these anxiety disorders.

Conclusion—In BP, comorbid anxiety disorders are associated with increased risk for functional
impairment, and women had differently associated risks than men. Clinicians should be aware of
an increased risk for comorbid PD, OCD, and specific phobia in women with BP, and an increased
risk of alcohol abuse in women with BD and comorbid social phobia.
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INTRODUCTION
Anxiety disorders are highly comorbid in bipolar disorder (BP), with studies in the National
Institute of Mental Health (NIMH) Bipolar Genetics Initiative sample and the Systematic
Treatment Enhancement Program for Bipolar Disorder (STEP-BD) cohort showing a higher
incidence of anxiety disorders in patients with BP than in the general population.[1-6] In BP
patients, comorbid anxiety disorders have been associated with higher BP symptom burden
and worse severity of illness.[1,4,7,8] In the general population, anxiety disorders are more
common in women than men, and have been shown to differentially affect work
productivity in women when compared to men.[3] BP affects men and women at an equal
rate,[4,9] however, given gender differences in the presentation of anxiety disorders, there
may be specific features that characterize the association of anxiety disorders in BP women
compared to BP men.

In a cross-sectional analysis of the first 500 patients entered into the STEP-BD cohort, an
analysis of gender differences in BP highlighted that women were more likely than men to
be diagnosed with posttraumatic stress disorder (PTSD), but not other anxiety disorders.[10]

In a study examining the gender differences in the Stanley Foundation Bipolar Treatment
Outcome Network, specific phobia, obsessive-compulsive disorder (OCD), and PTSD were
more prevalent in women, but not panic disorder (PD), agoraphobia without panic, social
phobia, or anxiety not otherwise specified.[11] Women with BP have also been found to
exhibit increased risk for alcoholism and chronicity of depression, but whether these clinical
correlates of BP in women relate to their increased risk for anxiety remains to be
determined.

Recent cross-sectional studies have shown that anxiety disorder comorbidity affects the
clinical presentation of BP, but a specific relationship by gender was not explored.
Comorbid OCD was associated with a history of shorter periods of euthymia in the STEP-
BD.[1] Several studies have reported OCD,[12,13] PD,[1] and social phobia to associate with
more suicide attempts in BP,[1,14,15] although rates differ between studies. In the STEP-BD
cohort, dimensional anxiety scores including worry, anxiety sensitivity, phobic avoidance,
and panic frequency were linked to increased suicidal ideation and behavior.[16] Drug and
alcohol dependence are also increased in the population of BP patients with anxiety; in the
first 500 STEP-BD patients, having a comorbid anxiety disorder doubled the lifetime risk of
alcohol abuse or dependence, and almost doubled the lifetime risk of substance abuse or
dependence.[1] In a sample of BP adolescents, the number of comorbid anxiety disorders
incrementally increased the risk for substance abuse.[14]

The relationship between comorbid anxiety disorders and BP has also been examined in
prospective studies. In a study of 138 patients after a 3-year follow-up period, comorbid
social phobia predicted a longer duration of mood symptoms, and greater illness severity
when compared with the group of BP patients without anxiety.[17] A prospective study that
followed the first 1,000 patients enrolled into the STEP-BD program for 1 year showed a
loss of 29–30 days well for PD; and a loss of 34–44 days for social phobia and OCD.[7] A
report of the Collaborative Depression Study describes the relationship between clinical
outcome and anxiety disorder diagnoses and anxiety symptom clusters in 335 BP patients
followed for 18.0 years. OCD was found to predict time in depressive episodes, whereas PD
and phobias did not.[8]

The NIMH Bipolar Genetics Initiative dataset is a large, well-characterized dataset
consisting of families and individuals with BP that includes prevalence of PD, OCD, social
phobia, and specific phobia.[5] In a subset of BP families from this database, a specific
genetic linkage pattern was described for PD.[18,19] Further, studies showed an association
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between rapid mood switching and PD in families in this sample.[20,21] A recent study by
Goes et al.[22] reports on the clinical characteristics and familial aggregation of anxiety
disorders including PD, OCD, social phobia, and specific phobia in MDD (Major
Depression Disorder) and BP families from sample, showing fewer years of education in
PD, earlier age of first depression, higher number of depressive episodes, and an increased
risk of suicide attempt across anxiety disorders. In that study, comorbid OCD associated
with greater severity, the earliest age of onset for depression, the earliest age of treatment,
and the highest number of depressive episodes.[22]

To further characterize the clinical features of BP and comorbid anxiety disorders in men
and women, we queried the clinical features of patients with and without specific anxiety
disorders in a sample of 736 participants diagnosed with BP I and schizoaffective disorder,
BP type derived from the NIMH Bipolar Genetics Initiative. We examined clinical variables
reflecting functional and clinical severity by gender, then identified the association of the
clinical variable to the risk for each anxiety disorder (PD, OCD, social phobia, specific
phobia) in men and women separately. With the exception of OCD, anxiety disorders are
more common in women in the general population, and we hypothesized that BP in women
would be associated with higher rates of comorbid anxiety disorders and that this anxiety
would associate with more impairment in women than men.

METHODS
Gender differences in the prevalence and clinical correlates of four anxiety disorders (PD,
OCD, social phobia, and specific phobia) were investigated in 736 individuals with BP, type
I or schizoaffective disorder, bipolar type from the NIMH Bipolar Genetics Initiative. This
population was recruited for a study of genetics, and clinical data were gathered using the
Diagnostic Interview for Genetic Studies (DIGS).[23] In addition to the interview, medical
records were obtained from inpatient and outpatient treatment whenever possible. A detailed
description of methods of assessment and evaluation have been documented elsewhere.[24]

Data were not collected on GAD (Generalized Anxiety Disorder), PTSD, agoraphobia
without panic, and separation anxiety disorder. The prevalence of PD, OCD, social phobia,
and specific phobia anxiety disorders and the number of comorbid anxiety disorders were
compared between men and women using χ2 analysis. Clinical variables were compared
between genders using t-tests or Mann-Whitney U tests for continuous variables or χ2 tests
for dichotomous variables, as appropriate. Dichotomous clinical variables included alcohol
abuse, alcohol dependence, marital status, sex, and suicide attempts (yes/no). Continuous
clinical variables included age of BP onset, years of school, number of hospitalizations,
number of manias, number of depressions, severity of depression, severity of mania, number
of antidepressants tried, number of mood stabilizers tried, number of antipsychotics tried,
number of sedative/hypnotics tried, and number of stimulants tried. The number of
hypomanias was not included due to paucity of data. Quantification of severity was
determined for the most severe, or most extreme, mood episode by the interviewer. Anchors
for severity included (1) no impairment, (2) improvement in functioning, (3) impairment in
functioning, or (4) incapacitation. Improvement in functioning was defined as an
improvement in occupational or social functioning; improvement can be associated with
hypomania. Impairment was defined as decreased functioning but not meeting criteria for
incapacitation; incapacitation was defined as an inability to function at home, school, or
work for 2 days in a row, hospitalization, ECT treatment, the presence of psychotic
symptoms, or complete inability to carry on a conversation. Logistic regression models were
built using the Generalized Estimating Equation (GEE) to control for familial
relatedness.[25] Each model was controlled for age at interview. Separate models were built
for PD, OCD, social phobia, and specific phobia. The comparison group included subjects
without each specified anxiety disorder, but included those with other anxiety disorders. The
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comparison groups were chosen this way to allow for detection of differences specific to
each anxiety disorder studied. Predictors that showed significance difference between
groups were included in a refined model, and goodness of fit was tested using the Quasi
Likelihood under Independence (QIC) Model Criterion to determine the best fitting model.
Models for PD, OCD, social phobia, and specific phobia were then created for males and
females separately to determine the effect of sex on features of BP with and without anxiety
disorders. Because there were only nine males with comorbid OCD in this sample, the
number of clinical predictors was greater than the number of subjects resulting in
insufficient statistical power; thus, the comparison of models by sex is not included for
OCD.

RESULTS
CHARACTERISTICS OF THE POPULATION

This population of 736 individuals from the NIMH Bipolar Genetics Initiative represented
473 families. Almost two thirds of the sample was female (62.5%); the average age at
interview was 42 ± 12 years, and the average age did not significantly differ between men
and women. One third of the population (N = 242) had one or more of the four comorbid
anxiety disorders—OCD, PD with and without agoraphobia, social phobia, or specific
phobia. One quarter of the population had one of these anxiety disorders, and 10% had more
than one. Female subjects with BP were more likely than males to have one, two, three, or
four comorbid anxiety disorders (χ2 = 16.9, df = 4, P = .002). Table 1 summarizes the
clinical characteristics of the population by gender. A number of other clinical
characteristics also differed by gender: alcohol dependence was more common in men than
women, whereas suicide attempts, number of depressive episodes, number of antidepressant
treatments, and number of sedative/hypnotic treatments were greater in women than men.

PANIC DISORDER
The prevalence of comorbid PD in the total sample was 25%. Three-quarters of the subjects
with BP and PD were women, and the prevalence of comorbid PD was 30% in women and
17% in men (χ2 = 14.5, df 1, P = 1.4 × 10−4). The average age at onset of PD was 24 ± 12
years in the combined sample, and did not differ between men and women (Table 1).
Women are more likely to have comorbid PD than men (OR = 1.8, P = .006, 95% CI: 1.2–
2.6). Women with BP and PD were more likely to have fewer years of schooling and to have
used more antidepressants than women with BP without PD, although this was not true for
men with BP and PD (Table 2). BP subjects with PD were more likely to have less severe
mania than those subjects with BP without PD (Table 2).

Results of comparisons between BP with PD and BP without PD were similar in men and
women for alcohol abuse, alcohol dependence, marital status, suicide attempts, age of BP
onset, number of hospitalizations, number of manias, number of depressions, severity of
depression, number of mood stabilizers tried, number of antipsychotics tried, number of
sedative/hypnotics tried, or number of stimulants tried.

OBSESSIVE-COMPULSIVE DISORDER
The prevalence of comorbid OCD in the sample was 6%, and 80% of the subjects with BP
and OCD were women. The prevalence of OCD was significantly greater in women (7%)
than in men (3%; χ2 = 4.9, df = 1, P = .027). The average age at onset of OCD was 16.2 ±
6.5 years for men and 23.0 ± 13.4 years for women, which were significantly different
(Table 1). For both male and female patients, comorbid OCD was associated with lower age
at onset of BP and more antidepressant treatment than in those without OCD (Table 2).
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Other clinical covariates including alcohol abuse, alcohol dependence, marital status, suicide
attempts, years of school, number of hospitalizations, number of manias, number of
depressions, severity of depression, severity of mania, number of mood stabilizers tried,
number of antipsychotics tried, number of sedative/hypnotics tried, and number of
stimulants tried were not significantly different between those with BP and comorbid OCD
and BP without OCD. We choose not to do an analysis of BP comorbid with OCD by
gender because only a few men with comorbid BP and OCD were observed in our sample.

SOCIAL PHOBIA
Comorbid social phobia was prevalent at a rate of 8%, and 63% of those with social phobia
and BP were women. The prevalence of social phobia did not differ significantly between
men and women (χ2 = .033, df = 1, P = .856). The average age at onset of social phobia was
13 ± 8 years and did not differ significantly between men and women (Table 1). Women
with BP and social phobia were four times more likely than women without comorbid social
phobia to have comorbid alcohol abuse. Men with social phobia were not more likely to
have alcohol abuse than men without comorbid social phobia. Other clinical characteristics
including alcohol dependence, marital status, suicide attempts, age of BP onset, years of
school, number of hospitalizations, number of manias, number of depressions, severity of
depression, severity of mania, number of antidepressants tried, number of mood stabilizers
tried, number of antipsychotics tried, number of sedative/hypnotics tried, and number of
stimulants tried were not significantly different between those with BP and social phobia
and those without social phobia, and results of these comparisons did not significantly differ
between men and women.

SPECIFIC PHOBIA
Comorbid specific phobia was prevalent at a rate of 8%, and 81% of the subjects with BP
and specific phobia were women. Prevalence of comorbid specific phobia differed
significantly between women (10%) and men (4%; χ2 = 8.6, df = 1, P = .005). The average
age at onset of specific phobia was 11 ± 8 years, and was significantly less in men (7.3 ±
4.4) than in women (12.0 ± 8.8). Women with comorbid specific phobia were more likely to
have had more treatment with antidepressants and were less likely to have had sedative
hypnotics than BP subjects without social phobia (Table 2). Other clinical characteristics
including alcohol abuse, alcohol dependence, marital status, suicide attempts, age of BP
onset, years of school, number of hospitalizations, number of manias, number of
depressions, severity of depression, severity of mania, number of mood stabilizers tried,
number of antipsychotics tried, number of sedative/hypnotics tried, and number of
stimulants tried were not significantly different between those with BP and specific phobia
and those without specific phobia, and did not significantly differ between men and women.

DISCUSSION
We examined differences in the prevalence of comorbid PD, OCD, social phobia, and
specific phobia between men and women with BP, and compared differences in clinical
features of BP with and without each comorbid anxiety disorder in men and women. Female
gender increased the odds of having comorbid PD, OCD, and specific phobia, but not social
phobia, consistent with increased rates of anxiety disorders in women in the general
population.[3,26] Studies of gender differences in BP have shown variable results with regard
to increased rates of anxiety disorders; Altshuler et al.[11] showed elevated rates in women
of specific phobia and OCD but not PD or social phobia; and Baldassano et al.[10] showed
no increase in PD, social phobia, or OCD in women. One difference in our study is that the
sample consisted of families with BP; PD and OCD were shown in this sample to aggregate
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in families,[22] and women with familial BP may be more prone to comorbid anxiety
disorders.

Increased rates of anxiety disorders in BP may be linked to an underlying predilection for
trait anxiety, since high neuroticism has been linked to BP and predisposes to anxiety,
particularly in women.[27-30] Neuroticism also predisposes to depression, however, we did
not find an increase in number or severity of depressive episodes in this sample, consistent
with the STEP-BD data.[10] This may be due to the retrospective nature of our data and
quantifying depression by the number of episodes, as a prospective study has shown that
women had no more episodes than men but had more depressive symptoms on follow-
up.[11] However, although we also did not find a difference in severity of the worst
depressive or manic episode by gender, this measurement does not give an indication of
chronicity of the symptoms, and it is possible that such a measure would show a difference
by gender.

Women in this sample demonstrated an elevated rate of alcohol abuse with respect to the
general population, consistent with a number of studies.[10,31,32] In addition, women with
comorbid social phobia demonstrated a four-fold increased risk for alcohol abuse, whereas
risk was not increased by social phobia for men. The impulsivity seen in manic and
hypomanic episodes may increase the likelihood of binge drinking in women with BP and
social phobia, who may be particularly likely to use alcohol to facilitate social interaction.
Understanding the interaction of these comorbidities will underscore the need for clinicians
to be attentive to the possibility of binge drinking in women with BP and social phobia,
increasing the likelihood of early intervention.

We find that patients with comorbid PD have fewer years of school, and this difference is
significant in women but not men. Educational impairment in women with BP with
comorbid PD could be driven by the onset of PD, since the age of onset of PD was in the
early 20s; symptoms experienced prior to the onset of the full disorder could contribute to
dropping out more frequently from school. Female patients with PD have been shown to
have more respiratory symptoms than men, have abnormal respiratory physiology, and are
more sensitive to CO2 induction of panic attacks.[33,34] The type of PD found in women
with BP may differ in severity from men and lead to more functional impairment.

OCD was associated with an earlier age at onset of BP, raising the concern that OCD itself
or its treatment (e.g. with selective serotonin reuptake inhibitors) might induce mania in
individuals with a BP diathesis. However, the average age at the onset of OCD was 2 years
after the average age at onset of BP for the combined sample, so that most subjects in this
sample would not have been treated for OCD prior to developing BP. The age of onset was
significantly higher in women, and lower in men, however, the sample size for men with
comorbid OCD was small and this difference could be skewed. In addition, comorbidity
with OCD did not affect the age at the first treatment, which did not differ between men and
women, thus it is unlikely the pharmacological intervention for OCD could have induced
BP. Another possibility is that BP with comorbid OCD may be a unique, earlier occurring
subtype with a common or overlapping biological etiology. For instance, striatal
hyperactivity has been demonstrated in both OCD and BP raising the possibility of a
common etiological basis.[35,36]

Comorbid social phobia and specific phobia preceded BP in subjects with both disorders,
but was not associated with a lower age of onset of BP. Comorbid specific phobia was found
to be present much earlier in men than women, but there were no other clinical
characteristics that were more severe in the male patients with BP and specific phobia than
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in the female patients. In fact, women with BP and specific phobia had a history of more
treatments with antidepressants and sedative/hypnotics than men.

Despite the early age of onset of social phobia (13 years in our sample of BPI), age at the
first psychiatric treatment was not significantly different between the individuals with social
phobia and those without, indicating that social phobia was untreated prior to the
development of mood symptoms, and that BP was not antidepressant driven. Comorbid
social phobia was the only anxiety comorbidity investigated that did not have a
predominance of antidepressant use in females, perhaps reflecting the equal gender
distribution of comorbid social phobia. Given the prevalent comorbidity of social phobia and
BP, and the fact that there were on average 9 years between the onset of social phobia and
BP, these data would suggest the importance of heightened awareness of early social phobia
in both men and women with BP.

Several anxiety comorbidities were associated with increased number of antidepressants
trials including OCD, specific phobia, and PD, and results in PD and specific phobia were
driven by increased antidepressant use in women. Data from the STEP-BD cohort showed
no overall difference in antidepressant use in women when compared to men,[10] however in
an analysis that combined genders, comorbid PD and social anxiety disorder increased the
likelihood that subjects were taking antidepressants at the start of the study.[37] Interestingly,
in that study cohort, the odds ratio of antidepressant use for OCD was not significantly
higher than for those without OCD. The increased number of antidepressants over a lifetime
in women with comorbid PD and specific phobia, and in men and women with comorbid
OCD may be an indicator of severity, may signal that anxiety was not responsive to
antidepressants, or that certain antidepressants were associated with intolerable side effects,
including switching to hypomanic or manic states. Preliminary research suggests that
comorbid anxiety disorders may render BP refractory to treatment, possibly due to the
hypomanic switches induced when serotonergic medications are prescribed for anxiety
symptoms.[38]

Our study is limited by the cross-sectional nature of the evaluations, the limited information
we have on treatment, and lack of information on several important anxiety disorders
including PTSD, GAD, agoraphobia without panic, and separation anxiety disorder. For this
reason, we were unable to compare those with anxiety to those without anxiety disorder at
all; to account for this, we compared BP with and without each disorder individually.
Because these disorders may be present in the “non-anxiety” group in these data, the
comparisons between the anxiety disorder groups and the group without each of the studied
anxiety disorders may be attenuated. PTSD and GAD in particular have been associated
with worsened course of illness and severity of BP;[7,17] thus, individuals with PTSD and
GAD who were accounted for in the “non-anxiety” group might have a more severe BP,
which lessens the differences in comparison with the anxiety disorder group. Our results
therefore can be interpreted to be specific to the comorbid anxiety disorders studied here.

In addition, all of the data were gathered retrospectively, and recollection bias could impact
the recall of symptoms that occurred many years ago. Whenever possible, information from
medical records was used to corroborate recall, however, this was not possible in all cases.

Future investigation should include measures of neuroticism in studies to evaluate the
interaction between gender, personality features, and development of mood and anxiety
disorders. Additionally, longitudinal studies of youth at risk for BP will begin to disentangle
the possible interplay between mood and anxiety symptoms over the course of development
in girls and boys. In clinical samples of anxious youth, separation anxiety disorder tends to
precede the development of PD,[39] the most prevalent comorbid anxiety disorder in our
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sample of adult subjects with BP. In addition, early onset anxiety symptoms may commingle
across the anxiety disorders, such that children with separation anxiety disorder, GAD, PD,
or OCD are likely to develop any of the others at a 2-year follow-up.[40] Given the age at
interview of subjects included in our study, it is possible that early childhood anxiety
symptoms may have been lost due to recollection bias.

Our work highlights the risk for comorbid anxiety disorders in women with BP, and the
finding that a number of measures of severity are differentially affected in women with
anxiety comorbities than those without. Taken together, these findings support early
attention to anxiety disorders in the treatment of women with BP to improve clinical care.

Acknowledgments
Data and biomaterials were collected as part of 10 projects that participated in the National Institute of Mental
Health (NIMH) Bipolar Disorder Genetics Initiative. From 1999–2003, the Principal Investigators and Co-
Investigators were Indiana University, Indianapolis, IN, R01 MH59545, John Nurnberger, M.D., Ph.D., Marvin J.
Miller, M.D., Elizabeth S. Bowman, M.D., N. Leela Rau, M.D., P. Ryan Moe, M.D., Nalini Samavedy, M.D., Rif
El-Mallakh, M.D. (at University of Louisville); Husseini Manji, M.D. (at Wayne State University); Debra A. Glitz,
M.D. (at Wayne State University); Eric T. Meyer, M.S., Carrie Smiley, R.N., Tatiana Foroud, Ph.D., Leah Flury,
M.S., Danielle M. Dick, Ph.D., Howard Edenberg, Ph.D.; Washington University, St. Louis, MO, R01 MH059534,
John Rice, Ph.D., Theodore Reich, M.D., Allison Goate, Ph.D., Laura Bierut, M.D.; Johns Hopkins University,
Baltimore, MD, R01 MH59533, Melvin McInnis, M.D., J. Raymond DePaulo, Jr., M.D., Dean F. MacKinnon,
M.D., Francis M. Mondimore, M.D., James B. Potash, M.D., Peter P. Zandi, Ph.D., Dimitrios Avramopoulos, and
Jennifer Payne; University of Pennsylvania, PA, R01 MH59553, Wade Berrettini, M.D., Ph.D.; University of
California at Irvine, CA, R01 MH60068, William Byerley, M.D., and Mark Vawter, M.D.; University of Iowa, IA,
R01 MH059548, William Coryell, M.D., and Raymond Crowe, M.D.; University of Chicago, IL, R01 MH59535,
Elliot Gershon, M.D., Judith Badner, Ph.D., Francis McMahon, M.D., Chunyu Liu, Ph.D., Alan Sanders, M.D.,
Maria Caserta, Steven Dinwiddie, M.D., Tu Nguyen, Donna Harakal; University of California at San Diego, CA,
R01 MH59567, John Kelsoe, M.D., Rebecca McKinney, B.A.; Rush University, IL, R01 MH059556, William
Scheftner, M.D., Howard M. Kravitz, D.O., M.P.H., Diana Marta, B.S., Annette Vaughn-Brown, MSN, R.N., and
Laurie Bederow, M.A.; NIMH Intramural Research Program, Bethesda, MD, 1Z01MH002810-01, Francis J.
McMahon, M.D., Layla Kassem, Psy.D., Sevilla Detera-Wadleigh, Ph.D., Lisa Austin, Ph.D., Dennis L. Murphy,
M.D. Most importantly, we thank the families who have participated in and contributed to these studies.

REFERENCES
1. Simon NM, Otto MW, Wisniewski SR, et al. Anxiety disorder comorbidity in bipolar disorder

patients: data from the first 500 participants in the Systematic Treatment Enhancement Program for
Bipolar Disorder (STEP-BD). Am J Psychiat. 2004; 161:2222–2229. [PubMed: 15569893]

2. Henry C, Van den Bulke D, Bellivier F, et al. Anxiety disorders in 318 bipolar patients: prevalence
and impact on illness severity and response to mood stabilizer. J Clin Psychiat. 2003; 64:331–335.

3. McLean CP, Asnaani A, Litz BT, et al. Gender differences in anxiety disorders: prevalence, course
of illness, comorbidity and burden of illness. J Psychiat Res. 2011; 45:1027–1035. [PubMed:
21439576]

4. Kessler RC, Berglund P, Demler O, et al. Lifetime prevalence and age-of-onset distributions of
DSM-IV disorders in the National Comorbidity Survey Replication. Arch Gen Psychiat. 2005;
62:593–602. [PubMed: 15939837]

5. Potash JB, Toolan J, Steele J, et al. The bipolar disorder phenome database: a resource for genetic
studies. Am J Psychiat. 2007; 164:1229–1237. [PubMed: 17671286]

6. 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 Psychiat. 2001; 158:420–426.
[PubMed: 11229983]

7. Otto MW, Simon NM, Wisniewski SR, et al. Prospective 12-month course of bipolar disorder in
out-patients with and without comorbid anxiety disorders. Brit J Psychiat. 2006; 189:20–25.

8. Coryell W, Fiedorowicz JG, Solomon D, et al. Effects of anxiety on the long-term course of
depressive disorders. Brit J Psychiat Oct. 2011; 7 epublished ahead of print.

Saunders et al. Page 8

Depress Anxiety. Author manuscript; available in PMC 2013 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



9. Merikangas KR, Akiskal HS, Angst J, et al. Lifetime and 12-month prevalence of bipolar spectrum
disorder in the National Comorbidity Survey replication. Arch Gen Psychiat. 2007; 64:543–552.
[PubMed: 17485606]

10. 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.
[PubMed: 16176440]

11. Altshuler LL, Kupka RW, Hellemann G, et al. Gender and depressive symptoms in 711 patients
with bipolar disorder evaluated prospectively in the Stanley Foundation bipolar treatment outcome
network. Am J Psychiat. 2010; 167:708–715. [PubMed: 20231325]

12. Simon NM, Zalta AK, Otto MW, et al. The association of comorbid anxiety disorders with suicide
attempts and suicidal ideation in outpatients with bipolar disorder. J Psychiat Res. 2007; 41:255–
264. [PubMed: 17052730]

13. Kruger S, Cooke RG, Hasey GM, et al. Comorbidity of obsessive compulsive disorder in bipolar
disorder. J Affect Disorders. 1995; 34:117–120. [PubMed: 7665803]

14. Dilsaver SC, Akiskal HS, Akiskal KK, et al. Dose-response relationship between number of
comorbid anxiety disorders in adolescent bipolar/unipolar disorders, and psychosis, suicidality,
substance abuse and familiality. J Affect Disorders. 2006; 96:249–258. [PubMed: 16904187]

15. Perroud N, Baud P, Preisig M, et al. Social phobia is associated with suicide attempt history in
bipolar inpatients. Bipolar Disord. 2007; 9:713–721. [PubMed: 17988361]

16. Simon NM, Pollack MH, Ostacher MJ, et al. Understanding the link between anxiety symptoms
and suicidal ideation and behaviors in outpatients with bipolar disorder. J Affect Dis. 2007; 97:91–
99. [PubMed: 16820212]

17. Boylan KR, Bieling PJ, Marriott M, et al. Impact of comorbid anxiety disorders on outcome in a
cohort of patients with bipolar disorder. J Clin Psychiat. 2004; 65:1106–1113.

18. MacKinnon DF, Zandi PP, Cooper J, et al. Comorbid bipolar disorder and panic disorder in
families with a high prevalence of bipolar disorder. Am J Psychiat. 2002; 159:30–35. [PubMed:
11772686]

19. Cheng R, Juo SH, Loth JE, et al. Genome-wide linkage scan in a large bipolar disorder sample
from the National Institute of Mental Health genetics initiative suggests putative loci for bipolar
disorder, psychosis, suicide, and panic disorder. Mol Psychiat. 2006; 11:252–260.

20. MacKinnon DF, Zandi PP, Gershon E, et al. Rapid switching of mood in families with multiple
cases of bipolar disorder. Arch Gen Psychiatry. 2003; 60:921–928. [PubMed: 12963674]

21. MacKinnon DF, Zandi PP, Gershon ES, et al. Association of rapid mood switching with panic
disorder and familial panic risk in familial bipolar disorder. Am J Psychiatry. 2003; 160:1696–
1698. [PubMed: 12944349]

22. Goes FS, McCusker MM, Bienvenu OJ, et al. Co-morbid anxiety disorders in bipolar disorder and
major depression: familial aggregation and clinical characteristics of co-morbid panic disorder,
social phobia, specific phobia and obsessive-compulsive disorder. Psychol Med. Nov 21.2011 :1–
11. epublished ahead of print.

23. Nurnberger JI Jr. Blehar MC, Kaufmann CA, et al. Diagnostic interview for genetic studies.
Rationale, unique features, and training. NIMH Genetics Initiative. Arch Gen Psychiatry. 1994;
51:849–859. discussion 863-844. [PubMed: 7944874]

24. Consortium NGIBD. Genomic survey of bipolar illness in the NIMH genetics initiative pedigrees:
a preliminary report. Am J Med Genet. 1997; 74:227–237. [PubMed: 9184304]

25. Liang KY, Zeger SL. Longitudinal data analysis using generalized linear models. Biometrika.
1986; 73:13–22.

26. Torres AR, Moran P, Bebbington P, et al. Obsessive-compulsive disorder and personality disorder:
evidence from the British National Survey of Psychiatric Morbidity 2000. Soc Psych Psych Epid.
2006; 41:862–867.

27. Barnett JH, Huang J, Perlis RH, et al. Personality and bipolar disorder: dissecting state and trait
associations between mood and personality. Psychol Med. 2011; 41:1593–1604. [PubMed:
21134316]

Saunders et al. Page 9

Depress Anxiety. Author manuscript; available in PMC 2013 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



28. Jylha P, Mantere O, Melartin T, et al. Differences in neuroticism and extraversion between patients
with bipolar I or II and general population subjects or major depressive disorder patients. J Affect
Disord. 2010; 125:42–52. [PubMed: 20171742]

29. Kim B, Joo YH, Kim SY, et al. Personality traits and affective morbidity in patients with bipolar I
disorder: the five-factor model perspective. Psychiatry Res. 2011; 185:135–140. [PubMed:
20566218]

30. Li Y, Shi S, Yang F, et al. Patterns of co-morbidity with anxiety disorders in Chinese women with
recurrent major depression. Psychol Med. 2011; 30:1–9. epublished ahead of print.

31. Frye MA, Altshuler LL, McElroy SL, et al. Gender differences in prevalence, risk, and clinical
correlates of alcoholism comorbidity in bipolar disorder. Am J Psychiatry. 2003; 160:883–889.
[PubMed: 12727691]

32. Hendrick V, Altshuler LL, Gitlin MJ, et al. Gender and bipolar illness. J Clin Psychiatry. 2000;
61:393–396. quiz 397. [PubMed: 10847318]

33. Papp LA, Martinez JM, Klein DF, et al. Respiratory psychophysiology of panic disorder: three
respiratory challenges in 98 subjects. Am J Psychiatry. 1997; 154:1557–1565. [PubMed: 9356564]

34. Sheikh JI, Leskin GA, Klein DF. Gender differences in panic disorder: findings from the National
Comorbidity Survey. Am J Psychiatry. 2002; 159:55–58. [PubMed: 11772690]

35. Menzies L, Williams GB, Chamberlain SR, et al. White matter abnormalities in patients with
obsessive-compulsive disorder and their first-degree relatives. Am J Psychiatry. 2008; 165:1308–
1315. [PubMed: 18519525]

36. Phillips ML, Vieta E. Identifying functional neuroimaging biomarkers of bipolar disorder: toward
DSM-V. Schizophrenia Bull. 2007; 33:893–904.

37. Simon NM, Otto MW, Weiss RD, et al. Pharmacotherapy for bipolar disorder and comorbid
conditions: base-line data from STEP-BD. J Clin Psychopharm. 2004; 24:512–520.

38. Masi G, Toni C, Perugi G, et al. Anxiety disorders in children and adolescents with bipolar
disorder: a neglected comorbidity. Can J Psychiatry. 2001; 46:797–802. [PubMed: 11761630]

39. Biederman J, Faraone SV, Wozniak J, et al. Parsing the association between bipolar, conduct, and
substance use disorders: a familial risk analysis. Biol Psychiatry. 2000; 48:1037–1044. [PubMed:
11094136]

40. Ferdinand RF, Dieleman G, Ormel J, et al. Homotypic versus heterotypic continuity of anxiety
symptoms in young adolescents: evidence for distinctions between DSM-IV subtypes. J Abnorm
Child Psychol. 2007; 35:325–333. [PubMed: 17226094]

Saunders et al. Page 10

Depress Anxiety. Author manuscript; available in PMC 2013 May 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Saunders et al. Page 11

TABLE 1

Clinical characteristics of the sample by gender; comparisons between males and females

Total
N = 736

Female
N = 460 (62.5%)

Male
N = 276 (37.5%)

Number of comorbid anxiety disorders N (% of total)*

 0 494 (67%) 286 (39%) 208 (28%)

 1 165 (22%) 115 (25%) 50 (18%)

 2 58 (8%) 42 (9%) 16 (6%)

 3 15 (2%) 14 (3%) 1 (.4%)

 4 4 (.5%) 3 (.7%) 1 (.4%)

 Age at interview (y) 42.6 ± 12.4 42.9 ± 12.0 42.1 ± 13.1

 Age at onset BP (y) 20.0 ± 8.8 19.6 ± 8.8 20.7 ± 8.9

 Age at first treatment (y) 22.8 ± 9.0 22.9 ± 8.7 23.0 ± 9.8

 Age at onset PD 24.4 ± 11.8 24.8 ± 12.1 23.3 ± 10.7

 Age at onset OCD* 21.5 ± 12.5 23.0 ± 13.4 16.2 ± 6.5

 Age at onset Social Phobia 12.9 ± 7.9 12.0 ± 8.6 14.6 ± 6.5

 Age at onset Specific phobia* 11.0 ± 8.3 12.0 ± 8.8 7.3 ± 4.4

 Alcohol abuse 45 (6.5%) 31 (6.7%) 18 (6.5%)

 Alcohol dependence** 221 (30.7%) 107 (23.3%) 116 (42.0%)

 Married 319 (43.9%) 202 (43.9%) 121 (43.8%)

 Number of years of school 14 ± 3 14.2 ± 2.6 14.5 ± 2.9

 Suicide attempt** 310 (43.1%) 225 (48.9%) 89 (32.2%)

 Severity of mania 2.8 ± .55 2.8 ± .58 2.8 ± .50

 Severity of depression 1.8 ± .46 1.8 ± .43 1.8 ± .50

 Number of manias 11.0 ± 27.3 11.2 ± 29.4 10.3 ± 22.4

 Number of depressions* 13.7 ± 31.4 15.5 ± 34.8 10.3 ± 23.3

 Number of psych hospitalizations 5.3 ± 8.3 5.5 ± 9.4 5.0 ± 6.1

 Number of antidepressants** 3.1 ± 2.7 3.4 ± 2.8 2.6 ± 2.4

 Number of mood stabilizers 1.6 ± .88 1.6 ± .91 1.6 ± .83

 Number of antipsychotics 1.6 ± 1.8 1.7 ± 1.8 1.6 ± 1.7

 Number of sedative/hypnotics** 1.6 ± 1.9 1.8 ± 2.0 1.3 ± 1.7

 Number of stimulants .09 ± .31 .08 ± .28 .11 ± .35

*
P < .05

**
P < .01.
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