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COMORBIDITY OF MOOD AND ANXIETY DISORDERS

Joan Kaufman, Ph.D."" and Dennis Charney, M.D.2

This article reviews data on the prevalence of panic, social phobia, generalized
anxiety, and posttraumatic stress disorder, and research documenting the
comorbidity of these disorders with major depression (MDD). These anxiety
disorders are frequently comorbid with MDD, and 50-60% of individuals
with MDD report a lifetime bistory of one or more of these anxiety disorders.
The anxiety disorders are also bighly correlated with one another, and ap-
proximately one-quarter to one-balf of individuals with each of the anxiety
disorders report a lifetime bistory of an alcohol or substance use disorder.
Anxiety disorders rarely exist in isolation, with several studies reporting that
over 90% of individuals with anxiety disorders bave a lifetime history of other
psychiatric problems. Implications for research are discussed, including the po-
tential benefit of using combined categorical and dimensional rating scale ap-
proaches in future genetic, biochemical, neuroimaging, and treatment studies.
The clinical implications of the findings are also discussed, and the results of
recent clinical trials summarized. Available data suggests selective serotonin
reuptake inbibitors are the first-line pharmacological treatment for these dis-
orders, and that newer serotonin and norepinephrine reuptake inhibitors show
significant promise, especially for comorbid cases. Comorbidity among depres-
sion and anxiety disorders is associated with greater symptom severity, and
a considerably bigher incidence of suicidality. Increased public awareness about
these disorders and the availability of effective treatments is sorely needed.
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INTRODUCTION

ajor depression (MDD) and the anxiety disorders
are highly prevalent and frequently comorbid diag-
noses [Breier et al., 1986; Kessler et al., 1996; Fava et
al., 2000]. Approximately 50-60% of individuals with
a lifetime history of MDD report a lifetime history of
one or more anxiety disorder, with the anxiety disor-
ders predating the onset of MDD in the majority of
cases [Kessler et al., 1996; Fava et al., 2000]. Several
studies have demonstrated that comorbidity among
depression and anxiety disorders is associated with
greater symptom severity and persistence, more severe
role impairment, increased help-seeking behavior, and
higher incidence of suicidality [Angst et al., 1999;
Roy-Byrne et al., 2000].

Advances in neuroscience and understandings of the
neural circuits that mediate behavioral states such as
fear and stress have provided new insights into the
likely pathophysiology of these disorders. They have
also provided a mechanism for understanding the high
rates of comorbidity that exist between mood and
anxiety states, and the comparable efficacy of common
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pharmacological agents in the treatment of these di-
verse conditions [Foote, 1999; Lopez et al., 1999;
LeDoux, 2000].

This paper reviews data on the prevalence of panic,
social phobia, generalized anxiety, and posttraumatic
stress disorder, discusses rates of comorbidity of each
disorder with MDD and other psychiatric disorders,
and presents data on the chronological relationship
among conditions. These data are summarized in
Table 1. Within each anxiety disorder section, natural-
istic longitudinal course data and data on the co-trans-
mission and heritability of each disorder are also
discussed. As the pure manifestation of each of the
anxiety disorders is quite rare [Goisman et al.,, 1995],
data on comorbidity among the anxiety disorders, and
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TABLE 1. Anxiety disorders: prevalence, comorbidity with MDD, and order of onset*

Anxiety disorder Anxiety disorder MDD comorbid Onset of anxiety
comorbid with any comorbid with anxiety disorder precedes
Diagnosis Prevalence psychiatric disorder with MDD disorder MDD
Panic disorder 1.4%-2.9% 74%-90% 56%-73% 10% 29%
Social phobia 1.7%-3.8% 67%-92% 15%-21% 27% 65%
Generalized anxiety 1.9%-6.6% 80%-90% 62%-67% 17% 63%
Post-traumatic stress disorder 1%-13.8% 73%~83% 37%-48% 20% 53%-78%

*Data delineated in this table were derived from epidemiological studies. The citations are included in the text. MDD, Major Depressive Disorder.

between the anxiety disorders and substance use disor-
ders are also reviewed. Overall, the emerging picture
of the course of anxiety disorders, individually and in
combination with MDD, is strikingly bleak.

PANIC DISORDER

The rate of panic disorder in the general population
is estimated to be between 1.4-2.9% [Dick et al.,
1994a; Weissman et al., 1997; Kessler et al., 1998].
Panic disorder is a chronic condition associated with
prolonged episodes of illness, low rates of full and sus-
tained symptom remission, and high rates of relapse
(Keller et al., 1994]. Within one year of patient identi-
fication, only 39% of patients with pure panic disorder
achieve full symptom relief. Recovery among patients
with panic disorder and agoraphobia is approximately
half as likely. Individuals with panic disorder have high
rates of comorbidity with mood and other disorders.
Epidemiological studies estimate that 74-90% of indi-
viduals with a history of panic have met criteria for
one or more other lifetime psychiatric disorder, and
56-73% have had a lifetime history of MDD [Dick et
al., 1994a; Kessler et al., 1996]. Comparable rates of
comorbidity between MDD and panic have been re-
ported in clinical and epidemiological studies [Gor-
man and Coplan, 1996]. Approximately one-third of
the time the onset of panic disorder precedes the on-
set of MDD, one-third of the time the onset of MDD
is primary, and one-third of the time the onset of the
two disorders occurs in close temporal proximity
[Kessler et al., 1998; Roy-Byrne et al., 2000].

Predictors of prospective episodes of MDD among
patents with panic disorder include: prior history of
MDD, presence of generalized anxiety disorder (GAD),
and severity of agoraphobia—with the latter two factors
significant even after controlling for lifetime history of
depression [Ball et al., 1994]. In one small clinic
sample of patients with panic disorder, approximately
30% suffered with GAD for a median of 5 years be-
fore the onset of their panic symptoms [Garvey et al.,
1988]. Consequently, it has been suggested that GAD
may represent a prodrome to panic disorder in a
meaningful subset of cases. There has also been a sug-
gestion that separation anxiety disorders in childhood
may represent a precursor to panic disorder [Silove et
al., 1996]. Although retrospective assessment studies

of adults with panic disorder support this link [Mani-
cavasagar et al., 1998], other studies suggest early
childhood separation anxiety disorder is associated
with increased risk for multiple anxiety disorders and
not specific to panic [Lipsitz et al., 1994], and longitu-
dinal studies of children and adolescents fail to defini-
tively support this association [Last et al., 1997;
Hayward et al., 2000].

Clinic- [Skre et al.,, 1993], and population-based
[Kendler et al., 1993] twin samples suggest that ge-
netic factors contribute modestly to the etiology of
panic disorder, with estimates of heritability ranging
from 30-40%. A portion of this variance seems attrib-
utable to the genetic control of smothering symptoms
and the tendency to experience panic attacks in re-
sponse to a range of different pharmacological agents
[Horwath et al., 1997, Bellodi et al., 1998; Cavallini et
al., 1999]. Hypersensitivity to pharmacological agents
that induce panic seems to be a unique marker for
panic or anxiety disorders, and not associated with fa-
milial loading for affective illness [Balon et al., 1989;
Coryell, 1997]. Although panic and MDD are fre-
quently co-morbid, vulnerability for these two disor-
ders seems to be inferred via unique risk factors. This
suggestion is further supported by the results of family
studies that report increased rates of MDD and panic
in the first degree relatives of patients with these two
comorbid conditions, but only increased risk of MDD
in patients without comorbid panic or other anxiety
disorders [Leckman et al., 1983, 1985].

SOCIAL PHOBIA

The rate of social phobia reported in the general
population is estimated at 1.7-3.8% [Davidson et al.,
1993; Dick et al.,, 1994b; Weissman et al., 1996;
Faravelli et al., 2000]. Social phobia is frequently un-
diagnosed, with few individuals with social phobia re-
ceiving treatment unless the disorder is complicated
by other comorbid conditions. Social phobia has an
early age of onset, and mean duration of illness of 18
years [Reich et al., 1994]. It is estimated to precede
the onset of mood and other psychiatric disorders in
approximately two-thirds of all cases [Merikangas and
Angst 1995; Fava et al., 2000]. Epidemiological studies
estimate that 67-92% of individuals with a history of
social phobia meet criteria for one or more other life-
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time psychiatric disorder, and 15-21% have had a life-
time history of MDD [Weissman et al., 1996; Faravelli
et al, 2000]). Higher rates of comorbidity between
MDD and social phobia have been reported in clinical
cohorts, with approximately 60% of patients present-
ing for treatment with social phobia reporting current
or lifetime history of MDD [Merikangas and Angst,
1995]. Whereas the role of genetic factors in the etiol-
ogy of social phobia were not supported in early
smaller scale twin studies [Skre et al., 1993], results of
a recent large scale population based twin study sug-
gests genetic factors contribute to the development of
social phobia, with heritability also estimated at ap-
proximately 30% [Kendler et al., 1992a]. Common
genetic factors are believed to confer vulnerability for
social phobia and MDD, with risk for MDD in the co-
twin of individuals with social phobia significantly in-
creased, even after controlling for comorbid depression
in the proband [Kendler et al., 1992a; Merikangas and
Angst, 1995]. Consistent with the results of twin stud-
ies, the first degree relatives of probands with social
phobia have been found to have a 2-fold increased risk
of MDD after controlling for depression in the pro-
band [Fyer et al., 1993].

GENERALIZED ANXIETY
DISORDER

Past epidemiological studies have estimated the
prevalence of generalized anxiety disorder (GAD) to
be between 1.9-6.6% [Wittchen et al., 1994]. More
recently the rate has been estimated mid-way between
these two figures at 3% [Judd et al., 1998]. Like the
other anxiety disorders, GAD is highly comorbid,
with approximately 80-90% of individuals who meet
criteria for GAD having one or more other lifedme
psychiatric disorder [Judd et al., 1998]. Approximately
two-thirds of those with GAD have a lifetime history
of MDD [Wittchen et al.,, 1994; Judd et al., 1998],
with GAD having a chronologically earlier onset in
63% of all cases [Fava et al.,, 2000]. GAD is a chronic
and disabling condition. The likelihood of remission
among patients with GAD is only 0.15 after one year,
and 0.25 after 2 years. Even if GAD symptom remis-
sion is achieved, the likelihood of becoming asymp-
tomatic from all psychiatric conditions is less than
10% [Yonkers et al., 1996]. Both clinical [Skre et al.,
1993] and population-based [Kendler et al., 1992b;
Manicavasagar et al., 1998] studies suggest a modest
contribution of genetic factors in the etiology of
GAD, with genetic factors appearing to be completely
shared between MDD and GAD [Kendler et al.,
1992b; Manicavasagar et al., 1998]. Whether an indi-
vidual develops MDD or GAD seems to depend on
the unique patterning of life events, with experiences
of loss associated with the onset of depression, danger
precipitating the onset of anxiety, and loss and danger
combined associated with the onset of comorbid mood

and anxiety disorders [Brown, 1993]. The one family
study conducted with GAD probands fails to support
the notion that there is a shared liability between
GAD and MDD, but given the assignment of diag-
noses for family members were made without direct
interview of relatives, the finding will require replica-
tion [Noyes et al., 1987].

POSTTRAUMATIC STRESS
DISORDER

Epidemiological studies in the 1980s estimated the
prevalence of posttraumatic stress disorder (PTSD) to
be as low as 1% [Helzer et al., 1987]. With greater
understanding of the phenomenology of the diagnoses
and improvements in assessment techniques, two
more recent epidemiological studies estimate the
prevalence of PTSD to be in the range of 8-9% [Bres-
lau et al., 1991; Kessler et al., 1995]. The one study
that reported the rate of PTSD to be almost 14% uti-
lized an exclusively female cohort, and rates of PTSD
are approximately twice as high in females as they are
in males [Breslau et al., 1997]. High risk for PTSD is
reported after assaultive violence, with approximately
20% of those with these experiences developing PTSD
{Breslau et al., 1998]. In one epidemiological study, com-
bat exposure was the most frequent cause of PTSD
among men, and sexual molestation and rape were the
most frequent precipitants of PTSD in women [Kess-
ler et al.,, 1995]. In another epidemiological study,
sudden unexpected death of a loved one was the most
common precipitating event of persons with PTSD
(31% of all PTSD cases), an event experienced by
60% of the sample and associated with PTSD in 14%
of those exposed [Breslau et al., 1998].

Like MDD and many of the anxiety disorders,
PTSD is often a chronic and recurring disorder
[Ballenger et al., 2000]. Slightly over one-third of in-
dividuals with PTSD fail to recover after many years,
with even higher rates of chronicity evident among
clinic referred cases [Kessler et al., 1995]. Among
those who present with a chronic episode of PTSD,
the likelihood of recovering is only 18% within §
years [Zlotnick et al., 1999). Risk factors for chronicity
include: female gender, history of early separation,
pre-existing anxiety disorder, family history of anxiety
disorders, and family history of antisocial personality
disorder, which is likely also a proxy for early family
adversity [Breslau et al., 1991].

Approximately three-quarters of individuals with
PTSD experience one or more comorbid lifetime di-
agnosis, and 37-48% report a lifetime history of
MDD (Breslau et al., 1991, 1997; Kessler et al., 1995].
In one-half to three-quarter of all cases, the onset of
PTSD is primary. The risk for MDD after PTSD is
about the same as the risk of MDD after any other
anxiety disorder, and 30-40% more likely in individuals
with history of a pre-existing anxiety disorder [Breslau
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et al., 1997]. Prior twin studies suggest that there are
significant genetic influences on symptom liability in
PTSD, with genetic factors accounting for 13-30% of
the variance in re-experiencing symptoms, 30—34%
for symptoms in the avoidance cluster, and 28-32% for
the arousal symptoms [True et al., 1993]. Family studies
suggest a shared liability for PTSD and MDD, with fa-
milial loading for MDD predicting chronic PTSD in

trauma survivors [Davidson et al., 1998].

COMORBIDITY AMONG ANXIETY
DISORDERS AND BETWEEN
SUBSTANCE USE AND ANXIETY
DISORDERS

In addition to being highly comorbid with mood
disorders, the individual anxiety disorders are highly
comorbid with one another. Table 2 outlines the rates
of comorbidity among the different anxiety disorders
reported in prior epidemiological studies [Dick et al.,
1994a,b; Wittchen et al., 1994; Kessler et al., 1995].
These rates are roughly comparable to the rates re-
ported in a recent study of 711 treatment seeking pa-
tients participating in a multi-center, longitudinal
naturalistic study of anxiety disorders {Goisman et al.,
1995]. Within this clinical cohort, only 49% met cri-
teria for one index anxiety diagnoses at intake, 17%
had no other current psychiatric disorder, and less
than 10% had no other lifetime history of psychopa-
thology [Goldenberg et al., 1996]. Current and life-
time comorbidity among the anxiety disorders, and
between the anxiety disorders and other psychiatric
conditions, is the rule, with pure anxiety states rare
and relatively uncommon.

Also frequently comorbid with anxiety disorders are
alcohol and substance abuse disorders. Epidemiologi-
cal studies estimate that 35-54% of individuals with
an anxiety disorder have a lifeime diagnosis of an al-
cohol use disorder. The rate of alcohol abuse among
individuals with PTSD is approximately twice as high
in males than females (52% vs. 28%) [Kessler et al.,
1995]. Epidemiological studies also estimate that as

TABLE 2. Lifetime comorbidity with other anxiety,

alcohol, and substance use disorders*

Index diagnoses

Panic Social phobia GAD PTSD

Panic — 14% 24% 7%
Social phobia 20% — 34% 28%
GAD 25% 27% — 17%
PTSD 9% 15% 13% —

Alcohol abuse 54% 35% 37% 35%
Substance abuse 43% 24% 27% 29%

*Data delinated in this table were derived from epidemiological studies. The
citations are included in the text. GAD, Generalized A nxiety Disorder;
PTSD, Posttraumatic Stress Disorder.

many as 24-43% of individuals with anxiety disorders
have a lifetime history of a substance use disorder
[Dick et al.,, 1994a,b; Wittchen et al., 1994; Kessler et
al., 1995]. Comparable rates of alcohol and substance
use disorders have been reported in clinical studies. In
slightly over 60% of all comorbid cases identified in
the previously cited multi-center cohort of patients
with anxiety disorders, alcohol and substance use dis-
orders were found to emerge on average 10 or more
years after the onset of the primary anxiety disorder
[Goldenberg et al., 1995].

COMORBIDITY DATA: SUMMARY
OF RESEARCH FINDINGS

The rate of comorbidity reported between anxiety,
mood, and other psychiatric or substance use disorders is
significantly greater than one would expect by chance,
given the relative low prevalence of the different diag-
noses. The majority of cases of anxiety disorders have a
lifetime history of other psychiatric problems, with
comorbidity rates exceeding 90% in several studies.
Anxiety disorders are frequently comorbid with MDD,
and 50-60% of individuals with MDD report a lifedme
history of an anxiety disorder. In one-half to three-quar-
ter of all cases of social phobia, GAD, and PTSD, the
onset of the anxiety disorder precedes the onset of
MDD. In contrast, panic disorder is about equally likely
to onset before, after, or simultaneously with MDD. All
of the anxiety disorders seem to have modest heritability,
in the range of 30%. Twin or family studies suggest the
liability for MDD is shared with social phobia, GAD,
and PTSD. The liability for panic disorder and MDD
seems to be reladvely independent, however, with pro-
pensity to experience smothering symptoms and hyper-
sensitivity to pharmacological agents that induce panic
attacks conferring a unique vulnerability for panic or
anxiety disorders. In addition, the anxiety disorders are
highly correlated with one another, and approximately
one-quarter to one-half of individuals with each of the
anxiety disorders report a lifeime history of an alcohol
or substance use disorder.

RESEARCH IMPLICATIONS

Comorbidity has been largely ignored in prior re-
search [Caron and Rutter, 1991]. As Caron and Rutter
[1991] highlighted, given the high rates of comor-
bidity among psychiatric disorders, this can be very
problematic, as the findings associated with condition
X may actually be a consequence of condition Y. Fur-
thermore, they noted, assuming X is the same in the
presence or absence of Y may be erroneous. As noted,
it may be possible that the comorbid pattern consti-
tutes a meaningful subgroup of patients with condi-
tion X, as for example, has been demonstrated in the
case of MDD with comorbid conduct disorder in child
onset cases. When compared to depressed children















