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Abstract

Objectives: It is of potentially great public health importance to determine whether youth-onset anxiety disorders are associated
with the increased prevalence of subsequent bipolar I disorder (BD) among adults, and to identify risk factors for BD in this
population.
Methods: The 2001–2002 National Epidemiologic Survey on Alcohol and Related Conditions was used to identify respondents
with social phobia, panic disorder, or generalized anxiety disorder that onset in youth (<19 years) and was not preceded by a major
depressive, manic, or mixed episode (N=1571; 572 males, 999 females). The prevalence of BD among subjects with, versus
without, these youth-onset anxiety disorders was examined. Variables that could be associated with the increased risk of BD among
subjects with youth-onset anxiety disorders were examined, including conduct disorder, youth-onset substance use disorders
(SUD), and family history of depression and/or alcoholism. Analyses were computed separately for males and females.
Results: The prevalence of BD was significantly greater among adults with, versus without, primary youth-onset anxiety disorders
for both males (15.9% vs 2.7%; χ2=318.4, df=1, p<0.001) and females (13.8% vs 2.9%; χ2=346.2, df=1, p<0.001). Youth-
onset anxiety disorders remained significantly associated with BD after controlling for interceding major depression, and this was
true for each of the specific anxiety disorders examined. Among males with youth-onset primary anxiety disorders, conduct
disorder and loaded family history of depression were associated with significantly increased risk of BD. Among females, conduct
disorder and loaded family history of alcoholism were associated with significantly increased risk of BD.
Conclusions: The prevalence of BD was elevated among subjects with youth-onset primary anxiety disorders, particularly if
comorbid conduct disorder was present. Future studies are needed to confirm these findings prospectively, and to develop
preventive strategies for populations at risk.
© 2007 Elsevier B.V. All rights reserved.
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1. Background

There is convergent evidence from clinical and
epidemiologic studies of adults that anxiety disorders
are among the most frequent and burdensome comor-
bidities of bipolar I disorder (BD). In particular, with
respect to BD, anxiety disorders are associated with
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earlier age of onset, poorer treatment response (Feske
et al., 2000), exacerbated illness course and severity
(Goodwin and Hoven, 2002; Boylan et al., 2004;
Keller, 2006; Otto et al., 2006), and suicidality
(Dilsaver and Chen, 2003). Previous studies have
also demonstrated that anxiety disorders among youth
are significant predictors of later BD in adulthood
(Goodwin and Hamilton, 2002; Johnson et al., 2000;
Kessler et al., 1997; Kim-Cohen et al., 2003; Perugi
et al., 2001), and anxiety disorders predate BD among
most youth with comorbid anxiety disorders and BD
(Dickstein et al., 2005; Dilsaver and White, 1986; Masi
et al., 2001; Wagner, 2006). This is important because
antidepressants are first-line pharmacotherapy for child
and adolescent anxiety disorders (Varley and Smith,
2003; Bernstein and Shaw, 1997) and such treatment
risks unmasking latent BD among youth with under-
lying diathesis (Faedda et al., 2004; Go et al., 1998).
Therefore it is of utmost clinical and public health
relevance to begin to identify risk factors for BD
among youth with anxiety disorders. Seminal studies
have documented specific risk factors for the emer-
gence of BD among youth initially presenting with
major depression (DelBello et al., 2003; Geller et al.,
2001; Akiskal et al., 1995; Strober and Carlson, 1982),
and findings from these studies continue to inform
clinical practice. However, the factors associated with
later BD among youth with anxiety disorders have yet
to be examined.

Another question that has arisen relates to the
specificity of the association between youth anxiety
disorders and BD. Birmaher et al. (2002) have
suggested that panic disorder may be specifically
associated with BD among youth, however other
studies have reported high rates of a variety of anxiety
disorders among youth with BD (Dickstein et al., 2005;
Harpold et al., 2005; Kessler et al. (1997) examined the
association of antecedent anxiety disorders with later
BD using data from the National Comorbidity Survey,
and found that anxiety disorders, particularly general-
ized anxiety disorder and panic disorder, confer an
exceedingly high risk of subsequent BD. In fact, the
odds ratio for antecedent anxiety disorders predicting
BD (31.2) approached that of antecedent affective
disorders (i.e., major depressive episode or dysthymia;
odd ratio 36.7). However, findings from that study
pertained only to a specific group of BD subjects with
euphoric mania with attendant grandiosity and
decreased need for sleep.

Previous studies have been able to demonstrate in-
creased risk for BD among large samples of subjects
with antecedent anxiety disorders. However, with mod-
est numbers of subjects with BD (N=10 to N=29) these
studies have not been able to examine specific factors
that confer particular risk for BD among those with
anxiety disorders (Johnson et al., 2000; Kessler et al.,
1997; Kim-Cohen et al., 2003). One such factor that
may predict BD among people with youth-onset anxiety
disorders is conduct disorder. Conduct disorder is exceed-
ingly common in youth BD (Biederman et al.,1999), and
the prevalence of antisocial personality disorder is
roughly double among adults with BD as compared to
those with any anxiety disorder (20.6% vs 9.2%) (Grant
et al., 2005a). Another factor that may predict BD is
substance use disorder (SUD; i.e., substance abuse or
dependence). The Epidemiologic Catchment Area study
found that whereas anxiety disorders are associated with
an odds ratio of 1.7 for any SUD, BD is associated with
an odds ratio of 7.9 for any SUD (Regier et al., 1990), and
this finding has since been replicated (Grant et al.,
2004a). It could be expected that SUD in the context of
an anxiety disorder may confer or reflect added risk of
BD. Finally, family history of depression (Weissman et
al., 2006) and of alcoholism (Winokur et al., 1996) have
been associated with BD, and may be expected to confer
added risk of BD to those with youth-onset anxiety
disorders. Data regarding family history of BD were not
available for this study.

A large-scale study is needed in order to address three
central questions: 1) are primary youth-onset anxiety
disorders (i.e., not preceded by mania or depression)
predictive of later DSM-IV BD, including cases of
irritable mania? [Cases in which depression preceded
anxiety are not included in the present study because it is
already known that youth-onset depression is frequently
the initial mood episode of BD (DelBello et al., 2003;
Geller et al., 2001; Akiskal et al., 1995; Strober and
Carlson, 1982), whereas the same is not true for anxiety
disorders.] 2) do different anxiety disorders confer
different risks of BD? 3) among adults with primary
youth-onset anxiety disorders, which clinical and
demographic variables distinguish those who develop
BD from those who do not? The following hypotheses
are offered: 1) youth-onset primary anxiety disorders are
significant predictors of BD; 2) panic disorder most
strongly predicts BD among the three anxiety disorders
examined; 3) conduct disorder, SUD, and loaded family
history of depression and/or alcoholism are significant
predictors of BD among subjects with primary youth-
onset anxiety disorders. This study examined primary
youth-onset social phobia, panic disorder, and general-
ized anxiety disorder. Separation anxiety disorder, post-
traumatic stress disorder, and obsessive–compulsive
disorder were not included in the survey on which this
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study was based, and could not be examined in this
study.

2. Method

2.1. Subjects

Subjects were identified from among the respondents
of the 2001–2002 National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC). This study
focused on 1571 respondents (572 males, 999 females)
with lifetime social phobia, panic disorder (with or
without agoraphobia), and generalized anxiety disorder,
who reported that at least one of these anxiety disorders
onset prior to the age of 19 and was not preceded by a
depressive, manic, or mixed episode (i.e., primary
anxiety disorder). The NESARC is a representative
sample of the United States conducted by the National
Institute on Alcoholism and Alcohol Abuse (NIAAA).
A detailed description of the NESARC has been
described elsewhere (Grant et al., 2004a). Briefly,
43,093 non-institutionalized civilian respondents,
18 years and older, completed the face-to-face compu-
ter-assisted personal interviews. The overall survey
response rate was 81%.

2.2. Assessment

Approximately 1800 lay interviewers with an average
of 5 years related experience administered 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
diagnoses presented in this report. The AUDADIS-IV
diagnoses of personality disorders, substance use
disorders (Grant et al., 2004b), and mood and anxiety
disorders (Grant et al., 2004a, 2005a,b), have demon-
strated reliability and validity. The reliability of the BD
diagnosis (κ=0.59) is fair (Grant et al., 2005b), while the
reliability is excellent for alcohol diagnoses (κ≥0.74)
and drug diagnoses (κ≥0.79) (Grant et al., 2004b). 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 (κ=0.42–0.52) (Grant et al., 2003). The
reliability for antisocial personality disorder is good
(κ=0.67) (Grant et al., 2004b). Reliability for the
diagnosis of conduct disorder without a diagnosis of
antisocial personality disorder has not been determined;
however, the dimensional scale associated with this
disorder has good reliability (intraclass coeffi-
cient=0.67) (Grant et al., 2003). Age at onset of BD
(i.e., age at first manic/mixed episode), and ages at onset
for the other diagnoses discussed, as well as family
history and demographic variables were all determined
from the AUDADIS-IV.

Only cases of independent mood and anxiety
disorders are included in the analyses (i.e., not solely
related to substance use or medical conditions; see Grant
et al. 2004a). Moreover, anxiety disorders that are
temporally preceded by the onset of mania or depression
are not considered in this study.

This study examined loaded family history of
depression and alcoholism. Subjects were systemati-
cally queried regarding whether their relatives had ever
been “depressed” or “an alcoholic or problem drinker”.
Loaded family history was defined as reported history of
the condition either in both parents or in a parent and
grandparent in the same lineage. This study also
examined SUD and conduct disorder as predictors of
BD. SUD comprised any substance abuse or depen-
dence other than nicotine or caffeine. For the purpose of
this retrospective study, SUD was considered present if
there was at least one SUD that onset prior to the age of
19 and was not preceded by a manic or mixed episode.
Similarly, conduct disorder was considered present if
onset of conduct disorder was not preceded by a manic
or mixed episode.

2.3. Statistical analyses

Student's t-test was used to compare differences
between groups on dimensional measures, while chi-
square analysis was used to detect differences on
categorical measures. Logistic regression analyses
were conducted to test the hypothesis that youth-onset
anxiety disorders overall (i.e., presence of any of the
three anxiety disorders examined) are associated with
later BD. Logistic regression analyses were also
conducted in order to examine the unique contribution
of primary youth-onset social phobia, panic disorder,
and generalized anxiety disorder to variance in BD in
the overall NESARC sample. Finally, logistic regression
analyses were conducted for the 1571 subjects with
youth-onset anxiety disorders in order to examine the
specific contribution of conduct disorder, SUD, loaded
family history of alcoholism, and loaded family history
of depression to variance in BD.

Current age was the only demographic variable
examined for which there were significant between-
group differences, and was therefore included as a
covariate in the logistic regressions. Analyses also
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controlled for the presence of depression that onset
consequent to the anxiety disorder. This was done in
order to examine the unique contribution of primary
anxiety disorders to variance in BD. Analyses were
conducted separately for males and females owing to the
known gender differences in comorbidity in BD
(Hendrik et al., 2000; Baldassano et al., 2005). More-
over, a preliminary logistic regression analysis con-
firmed that there was a significant interaction between
gender and youth-onset anxiety as it relates to predicting
BD (χ2=6.9, df=1, p=0.009). Exploratory cross-
tabulation analyses were conducted in order to examine
for differences in the lifetime prevalence BD among
adults with primary youth-onset anxiety disorders as
compared to primary adult-onset anxiety disorders.

Statistical analyses were performed using SPSS
version 14 (SPSS Inc, Chicago, Illinois). Weighting
procedures were not used since this study is not intended
to provide population prevalence estimates for any of
the diagnoses described herein. These estimates have
been previously reported (Grant et al., 2004a,b).

3. Results

Demographic characteristics of 572 males and 999
females with youth-onset primary anxiety disorders are
presented in Table 1. The mean age for subjects with BD
was significantly younger as compared to subjects
without BD. These groups did not differ significantly,
however, in terms of sex, race, or mean annual income.

The first question addressed in this study is whether
BD is significantly more prevalent among adults with,
as compared to without, youth-onset primary anxiety
disorders. Among both males and females, those with a
history of youth-onset anxiety disorders had signifi-
cantly greater prevalence of BD, and this was true for
each of the specific anxiety disorders as well (Table 2).
Logistic regression analyses demonstrated that primary
Table 1
Demographic characteristics of 1571 adults with youth‐onset anxiety
disorders with and without lifetime bipolar I disorder

With bipolar I disorder Without bipolar I disorder

N % N % χ2

Female 138/229 60.3 861/1342 64.2 1.3
White 183/229 79.9 1135/1342 84.6 3.1

Mean SD Mean SD t

Age 39.1 14.3 43.0 16.3 3.3 a

Incomeb 19.2 22.6 24.9 4.1 1.9
a p<0.01.
b Annual personal income, expressed in thousands of dollars.
youth-onset anxiety disorders are uniquely and sig-
nificantly associated with BD, after controlling for the
presence of depression that onset consequent to anxiety,
among both males (χ2=117.0, df=1, p<0.001) and
females (χ2=112.6, df=1, p<0.001). The correspond-
ing adjusted odds ratios were 4.1 (95% confidence
interval [CI] = 3.2–5.4) for males and 3.0 (95%
CI=2.5–3.7) for females.

The second question addressed in this study is
whether the different anxiety disorders confer different
risks of BD. Youth-onset social phobia was associated
with a significantly increased prevalence of BD
among both males and females (Table 2). Youth-
onset panic disorder and generalized anxiety disorder
were associated with even greater prevalence of BD
(Table 2). Most strikingly, greater than one third of
males and nearly one quarter of females with youth-
onset generalized anxiety disorder in the present
sample had BD, corresponding with odds ratios of
17.4 (95% CI 9.7–31.1) and 8.7 (95% CI 5.7–13.3),
respectively. Logistic regression analyses examined
the independent contribution of each of the three
anxiety disorders to the variance in BD. Social phobia
was uniquely and significantly associated with BD
(after controlling for the other anxiety disorders and
intercedent depression), among both males (χ2=56.1,
df=1, p<0.001) and females (χ2=64.3, df=1,
p<0.001). Similarly, youth-onset panic disorder was
uniquely associated with BD among both males
(χ2=17.1, df=1, p<0.001) and females (χ2=7.5,
df=1, p=0.006). Youth-onset generalized anxiety
disorders was also a significant predictor of BD
among males (χ2=12.2, df=1, p<0.001) and females
(χ2=6.9, df=1, p=0.009). Among males, the adjusted
odds ratios for social phobia, panic disorder, and
generalized anxiety disorder were 3.1 (95% CI=2.3–
4.2), 3.9 (95% CI=2.1–7.5), and 3.3 (95% CI=1.7–
6.3) respectively. Among females, the adjusted odds
ratios for social phobia, panic disorder, and general-
ized anxiety disorder were 2.6 (95% CI=2.1–3.3), 2.1
(95% CI=1.2–3.5), and 1.9 (95% CI=1.2–3.0)
respectively.

The third question addressed in this study is
whether factors including family history of depression
and alcoholism, and personal history of conduct
disorder and SUD during youth, are associated with
significantly increased prevalence of BD among adults
with youth-onset primary anxiety disorders. Table 3
presents the relative prevalence of BD for youth-onset
anxiety subjects with and without these factors. Males
with conduct disorder, loaded family history of
depression, and loaded family history of alcoholism



Table 2
Lifetime prevalence of bipolar I disorder among adult males and females with versus without primary youth‐onset anxiety disorders

Subjects with lifetime bipolar I disorder, N (%) χ2 Odds ratio (95% CI a)

Predictor variable present Predictor variable absent

N % N %

Males
Any anxiety disorder 91/572 15.9 488/17,946 2.7 318.4 b 6.8 (5.3–8.6)
Social phobia 74/513 14.4 505/18,005 2.8 222.4 b 5.8 (4.5–7.6)
Panic disorder 17/62 27.4 562/18,456 3.0 121.2 b 12.0 (6.8–21.1)
Generalized anxiety disorder 18/51 35.3 561/18,467 3.0 174.7 b 17.4 (9.7–31.1)

Females
Any anxiety disorder 138/999 13.8 694/23,576 2.9 346.2 b 5.3 (4.3–6.4)
Social phobia 118/873 13.5 714/23,702 3.0 284.0 b 5.0 (4.1–6.2)
Panic disorder 20/122 16.4 812/24,453 3.3 63.4 b 5.7 (3.5–9.3)
Generalized anxiety disorder 29/127 22.8 803/24,448 3.3 147.6 b 8.7 (5.7–13.3)
a CI = confidence interval.
b p<0.001.
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had significantly greater prevalence of BD as
compared to males without these predictors. In
contrast, SUD was not significantly associated with
the prevalence of BD. Each of these four predictor
variables was associated with significantly increased
prevalence of BD among females. Logistic regression
analyses examined the unique contribution of each of
the four predictor variables to variance in BD among
subjects with youth-onset anxiety disorders. Signifi-
cant predictors of BD among males with youth-onset
anxiety disorders included conduct disorder (χ2=20.0,
df=1, p<0.001) and loaded family history of depres-
sion (χ2=12.5, df=1, p<0.001), whereas SUD
(χ2=1.1, df=1, p=0.29) and loaded family history
Table 3
Factors associated with lifetime bipolar I disorder among adult males and fe

Subjects with lifetime bipolar I di

Predictor variable present

N %

Males (N=572)
Conduct disorder 38/112 33.9
Substance abuse/dependence 72/449 16.0
Loaded family history alcohol 23/84 27.4
Loaded family history depression 37/123 30.1

Females (N=999)
Conduct disorder 23/77 29.9
Substance abuse/dependence 24/122 19.7
Loaded family history alcohol 43/198 21.7
Loaded family history depression 53/283 18.7
a CI = confidence interval.
a p<0.001.
a p<0.01.
a p<0.05.
of alcoholism (χ2=1.6, df=1, p=0.21) were not
significantly associated with BD. The odds ratio for
conduct disorder was 3.4 (95% CI=2.0–5.7) and for
loaded family history of depression was 2.5 (95%
CI=1.5–4.2). Significant predictors of BD among
females with youth-onset anxiety disorders included
conduct disorder (χ2=9.6, df=1, p=0.002) and loaded
family history of alcoholism (χ2 = 6.1, df= 1,
p=0.014), whereas SUD (χ2=0.4, df=1, p=0.51)
and loaded family history of depression (χ2=1.8,
df=1, p=0.18) were not significantly associated with
BD. The odds ratio for conduct disorder was 2.4 (95%
CI=1.4–4.2) and for loaded family history of
alcoholism was 1.7 (95% CI=1.1–2.6).
males with primary youth‐onset anxiety disorders

sorder, N (%) χ2 Odds ratio (95% CI a)

Predictor variable absent

N %

53/460 11.5 33.8 b 2.9 (1.8–4.7)
19/123 15.4 0.0 1.0 (0.6–1.8)
68/488 13.9 9.7 c 2.0 (1.2–3.3)
54/449 12.0 23.5 b 2.5 (1.6–4.0)

115/922 12.5 18.1 b 2.4 (1.4–4.0)
114/877 13.0 4.0 d 1.5 (0.9–2.4)
95/801 11.9 13.0 b 1.8 (1.2–2.7)
85/716 11.9 8.0 c 1.6 (1.1–2.3)



Fig. 1. Prevalence of bipolar I disorder among adults with youth- vs adult‐onset primary anxiety disorders.

192 B.I. Goldstein, A.J. Levitt / Journal of Affective Disorders 103 (2007) 187–195
Exploratory analyses were conducted to examine
whether youth-onset anxiety disorders confer a greater
risk of later BD as compared to adult anxiety disorders
(Fig. 1). Among all subjects with primary anxiety
disorders, those with any youth-onset anxiety disorders
had significantly greater prevalence of BD as compared
to those with solely adult-onset anxiety disorders
(14.6% vs 8.2%; χ2=38.5, df=1, p<0.001). However,
the results were not uniform across different anxiety
disorders. Among subjects with social phobia, the
prevalence of BD was not significantly different
among those with youth-onset (13.9%) as compared to
adult-onset (11.0%; χ2=2.0, df=1, p=0.16). In contrast
youth-onset panic disorder was associated with sig-
nificantly greater prevalence of BD as compared to
adult-onset panic disorder (20.0% vs 6.7%; χ2=36.5,
df=1, p<0.001). Youth-onset generalized anxiety dis-
order was also associated with significantly greater
prevalence of BD as compared to adult-onset general-
ized anxiety disorder (26.4% vs 10.7%; 11%; χ2=31.8,
df=1, p<0.001).

4. Discussion

The central finding of this study is that the prevalence
of BD among adults, both males and females, who
report primary youth-onset social phobia, panic dis-
order, or generalized anxiety disorder is markedly and
significantly greater as compared to adults without a
history of these disorders. Moreover, the presence of
primary youth-onset anxiety disorders remains signifi-
cantly associated with later BD after controlling for
important factors including major depression that onset
subsequent to the anxiety disorder. These findings are
derived from a large representative sample of adults, and
pertain to DSM-IV BD, whether characterized by
euphoric mania, irritable mania, or both. Previous data
from the National Comorbidity Survey similarly
demonstrated increased prevalence of BD among adults
with antecedent anxiety disorders (Kessler et al., 1997).
However, mania that was exclusively irritable was not
counted towards a diagnosis of BD in that study. In
addition, the potential confounding effect of major
depression was not considered. Therefore, present
findings replicate those from an earlier epidemiologic
survey, extend these findings to the full spectrum of
bipolar I disorder, and confirm that the association
between antecedent anxiety disorders and later BD
cannot be explained by major depression interceding
anxiety and mania.

This study also sought to examine whether different
anxiety disorders confer different risk of BD. Initial
cross-tabulation analyses suggested that generalized
anxiety disorder is most strongly associated with later
BD, with odds ratios of 17.4 and 8.7 among males and
females respectively. However, logistic regression
analyses failed to confirm that generalized anxiety
disorder is most strongly associated with later BD. After
controlling for age, interceding major depression, and
the presence of other primary anxiety disorders, the
adjusted odds ratios for BD ranged narrowly among
both males (3.1–3.9) and females (1.9–2.6).

Exploratory analyses that sought to examine whether
the risk of BD conferred by antecedent anxiety disorders
differed on the basis of anxiety age-of-onset showed that
the prevalence of BD among subjects with primary
youth-onset social phobia was not significantly different
from the prevalence of BD among subjects with primary
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adult-onset social phobia. However, subjects with
primary youth-onset panic disorder and generalized
anxiety disorder had significantly greater prevalence of
BD as compared to subjects with adult-onset of these
conditions. Therefore, results of the present study
suggest that primary panic disorder and primary
generalized anxiety disorder among youth may be
particularly powerful harbingers of later BD.

Finally, this study attempted to identify factors that
confer increased risk of BD among subjects with youth-
onset primary anxiety disorders. Conduct disorder was a
significant predictor of BD among both males and females.
Approximately one in three subjects with youth-onset
primary anxiety disorders and conduct disorder met the
criteria for BD in adulthood. In contrast, the presence of
youth-onset SUDwas not significantly associated with BD
among either males or females. Finally, loaded family
history of depression, but not of alcoholism, was
significantly associated with BD among males, and loaded
family history of alcoholism, but not of depression, was
significantly associated with BD among females.

The risk of BD conferred by conduct disorder could
be expected from the results of previous studies. Kessler
et al. (1997) found that conduct disorder was one of only
4 significant predictors of BD, the other 3 of which were
anxiety disorders. Similarly, a British birth-cohort study
found that conduct disorder was associated with an odds
ratio for later BD (2.5) which approached that of major
depression (3.3) (Kim-Cohen et al., 2003). However,
neither of these studies examined the contribution of
conduct disorder to the risk for BD among subjects with
anxiety disorders specifically. The present findings
suggest that co-occurring youth-onset anxiety disorders
and conduct disorder are associated with exceedingly
high prevalence of BD in adulthood.

The hypothesis that SUD would be a significant
predictor of BD among adults with youth-onset anxiety
disorders was not supported. There is previous evidence
that antecedent SUD are not generally associated with
increased risk of BD. Data from the National Comorbidity
Survey indicate that among all types of substance use, only
cocaine use and stimulant abuse/dependence are significant
predictors of later BD (Kessler et al., 1997). Although it
was anticipated that the risk for BD conferred by SUD
would be significant when examining solely subjects with
youth-onset anxiety disorders, this was not confirmed.

Multiple logistic regression analyses showed that
whereas loaded family history of depression was a
significant predictor of BD among males, loaded family
history of alcoholism was a significant predictor of BD
among females. This is despite the fact that, among subjects
with BD, there were no significant differences between
males and females in terms of loaded family history of
depression or alcoholism (results not shown). There are no
previous studies that address gender differences in the
contribution of familial alcoholism or depression to the
prevalence of BD among probands with primary anxiety
disorders. The literature regarding such gender differences
among subjects with mood disorders in general is
inconclusive. Dawson and Grant (1998) reported that
loaded family history of alcoholism (defined as 50% of
relatives affected) confers a greater risk ofmajor depression
for males as compared to females. Others have reported an
increased prevalence of alcoholism among male relatives
of women with mood disorders, and increased prevalence
of mood disorders among female relatives of male
alcoholics (Liskow et al., 1982; Winokur et al., 1970). In
contrast,Weissman et al. (1984) found that proband gender
does not affect the rates of mood disorders among relatives
of probands with BD and major depression. Future studies
are needed to clarifywhether there are gender differences in
the contribution of familial alcoholism and depression to
variability in BD in general and among subjects with
primary anxiety disorders specifically.

Several limitations of this study must be considered.
The primary limitation of this study is its reliance on lay
interviewer-administered structured interviews to deter-
mine diagnoses. Another limitation is that ages of onset
of the disorders examined herein were ascertained
retrospectively and as such are subject to recall bias.
Adults who experienced more severe anxiety disorders
as youth may be more likely to recall these disorders,
which may in turn impact present findings and limit the
degree to which the results generalize to all youth-onset
anxiety disorders. 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 obses-
sive–compulsive disorder, post-traumatic stress disor-
der, or separation anxiety disorder, and this limited the
detail in which this study could examine the association
between anxiety disorders and BD. This study examined
bipolar I disorder specifically, and present findings may
not generalize to bipolar II disorder or bipolar disorder
not otherwise specified. Finally, this study was limited
by the number of predictors of BD that could be
examined. For example, data regarding family history of
BD was not available. This study examined family
history of depression and alcoholism, however specific
details regarding diagnosis (e.g., major depression
versus dysthymia, alcohol abuse versus dependence)
were not available. Information regarding potentially
mania-inducing serotonergic or noradrenergic medica-
tion was also not ascertained.



194 B.I. Goldstein, A.J. Levitt / Journal of Affective Disorders 103 (2007) 187–195
Despite these limitations, the present findings con-
firm and extend those of previous studies. Primary
youth-onset anxiety disorders are associated with
significantly increased prevalence of BD among adults,
and this is especially true when comorbid conduct
disorder is present. Future studies employing prospec-
tive longitudinal methodology are needed in order to
further elaborate on present findings: to provide
estimates of the risk of later BD among youth initially
presenting with anxiety disorders, and to identify
variables that confer added risk of BD among youth
with anxiety disorders. To date there are no reliable
markers of latent BD diathesis, whether genotypic or
endophenotypic, and therefore clinical variables and
family history are the mainstay of risk estimation.
Relying exclusively on family history of BD is
problematic because the majority of people with BD
do not have a family history of BD (Rice et al., 1987;
Joyce et al., 2004). Therefore, identification of psychia-
tric predictors of BD is of paramount importance for the
development of interventions aimed at preventing BD
among those at high risk, and for more accurate
assessment of the risks and benefits of serotonergic and
noradrenergic medications in this population. Studies of
the offspring of parents with BD provide a platform from
which to develop preventative strategies for averting BD
in a genetically high-risk population. Similar studies are
needed in order to guide efforts at averting BD among
persons who are at high risk on the basis of early
psychiatric manifestations such as anxiety disorders.
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