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Abstract
Obsessive – compulsive disorder (OCD) is classified as an anxiety disorder in the DSM-IV-TR [American Psychiatric Association, 2000.
Diagnostic and statistical manual of mental disorders, Fourth ed., rev. Washington, DC: Author]; however, the notion of a spectrum of obsessive –
compulsive (OC) related disorders that is comprised of such disparate disorders as OCD, body dysmorphic disorder, certain eating disorders,
pathological gambling, and autism, is gaining acceptance. The fact that these disorders share obsessive – compulsive features and evidence
similarities in patient characteristics, course, comorbidity, neurobiology, and treatment response raises the question of whether OCD is best
conceptualized as an anxiety or an OC spectrum disorder. This article reviews evidence from comorbidity and family studies, as well as biological
evidence related to neurocircuitry, neurotransmitter function, and pharmacologic treatment response that bear on this question. The implications
of removing OCD from the anxiety disorders category and moving it to an OC spectrum disorders category, as is being proposed for the DSM-V,
is discussed.
D 2005 Elsevier Inc. All rights reserved.
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1. Introduction
Obsessive– compulsive disorder (OCD) is currently classified as an anxiety disorder in the Diagnostic and Statistical
Manual of Mental Disorders (DSM) (American Psychiatric
Association, 2000). Indeed, throughout most of the twentieth
century, OCD has been viewed as an anxiety disorder or
neurosis (Tynes et al., 1990). However, the notion of a
spectrum of obsessive –compulsive (OC) related disorders that
is comprised of such disparate disorders as OCD, body
dysmorphic disorder, certain eating disorders, pathological
gambling, and autism, is gaining acceptance. The fact that
these disorders share obsessive – compulsive features and
evidence similarities in patient characteristics, course, comorbidity, neurobiology, and treatment response raises the
question of whether OCD is best conceptualized as an anxiety
disorder or as part of an OC spectrum of disorders. In this
article, we evaluate evidence from comorbidity and family
studies, as well as biological evidence related to neurocircuitry, neurotransmitter function, and pharmacologic treatment
response that bear on this issue. Because other articles in this
issue cover the OC spectrum in detail, we will focus primarily
on similarities and differences between OCD and other anxiety
disorders and will be less concerned with research related to
the OC spectrum (the reader is also referred to Hollander et
al., 2005a, for an in-depth discussion of the OC spectrum). We
conclude with a discussion of the implications of removing
OCD from the anxiety disorders category and moving it to
an OC spectrum disorders category, as is being proposed for
the DSM-V.
2. The current nosology of obsessive – compulsive disorder
OCD is a debilitating disorder marked by two distinct
phenomena: recurrent, disturbing, intrusive thoughts (obsessions) and overt repetitive behaviors or mental acts (compulsions) that are performed to reduce distress caused by
obsessions. The most common obsessions concern thoughts
about contamination, pathological doubt, and order/symmetry
(Eisen and Rasmussen, 2002). Other obsessions include sexual
obsessions as well as concerns about aggressive or horrific
impulses (e.g., hurting a loved one or shouting obscenities in
inappropriate places). In addition to their intrusive and
disturbing quality, obsessions have traditionally been conceptualized as ego-dystonic (i.e., alien to the self, and outside of
one’s control); however, this feature has recently been
challenged by reports of individuals with OCD who believe
their obsessions are reasonable, resulting in the addition of
the specifier –‘‘with poor insight’’– to the DSM-IV (Foa and
Kozak, 1995).
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Individuals with OCD typically engage in repetitive,
compulsive behaviors or mental acts. These compulsions often
take on a driven quality because of their role in reducing the
distress associated with obsessions. The most common
compulsions include checking, washing, counting, need to
ask or confess, symmetry and precision (e.g., ordering), and
hoarding (Eisen and Rasmussen, 2002). By definition, obsessions and compulsions in OCD must cause marked distress, be
time consuming, and seriously interfere with daily functioning.
Because of the powerful role obsessions and compulsions can
play in a person’s life, individuals with OCD often avoid those
things or situations that trigger their obsessive and/or compulsive behaviors; thus, avoidance behavior is also a central feature
of OCD.
OCD is currently categorized as an anxiety disorder in the
DSM-IV-TR along with such other anxiety disorders as panic
disorder (with or without agoraphobia), agoraphobia, specific
phobia, social phobia (social anxiety disorder), posttraumatic
stress disorder (PTSD), and generalized anxiety disorder
(GAD) (American Psychiatric Association, 2000). The primary
symptom characterizing these disorders is anxiety, which can
manifest itself as panic, phobic avoidance, intrusive experiences, excessive worry and/or difficulty controlling worry
(American Psychiatric Association, 2000). The primary basis
for categorizing OCD as an anxiety disorder is the central role
anxiety plays in OCD (Tynes et al., 1990). Obsessions lead to a
sense of mounting anxiety and engaging in compulsive
behaviors or mental acts reduces anxiety. Moreover, similar
to other anxiety disorders, as noted earlier, avoidance plays an
important role in OCD (Tynes et al., 1990). The problem with
this rationale, however, is that it is symptom focused: OCD is
conceptualized as an anxiety disorder because of the prominence of anxiety; however, anxiety is a relatively non-specific
symptom that is associated with a number of other psychiatric
disorders (e.g., depression, bipolar disorder, and schizophrenia). Thus, although conceptualizing OCD as an anxiety
disorder may be useful from a diagnostic perspective,
ultimately it does little to further the understanding of OCD
and to address questions related to the etiology and treatment of
this disorder.
3. The obsessive –compulsive spectrum disorders
In the past two decades the notion of an OC spectrum of
related disorders has gained popularity (Hollander, 1993;
Hollander et al., 2005a; Jenike, 1990; McElroy et al., 1994;
Stein, 2002). The OC spectrum was proposed in response to
observations that a number of disparate disorders, for example,
body dysmorphic disorder, hypochondriasis, some eating
disorders, and some impulse control disorders, share obses-
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sive – compulsive features—that is, they are marked by
obsessive thinking and/or compulsive behavior. Although the
content of the obsessions can differ from those found in OCD,
as McElroy et al. (1994) point out, often they are remarkably
similar (e.g., symmetry, illness fears, and need for reassurance).
Similarities in patient characteristics, course, comorbidity,
neurobiology, and treatment response provide further support
for the notion that these disorders may have a special
relationship and thus should be conceptualized as a spectrum
of related disorders.
As theory and research progress, consensus is emerging
about the specific disorders comprising the OC spectrum. Our
group has sub-divided the OC spectrum disorders into three
distinct clusters: 1) body image/body sensitization/body weight
concern disorders; 2) impulse control disorders; and 3)
neurological disorders with repetitive behaviors (Hollander et
al., 2005a). The first cluster is characterized by preoccupations
with the body and includes hypochondriasis, body dysmorphic
disorder, anorexia nervosa, binge eating disorder, and depersonalization disorder. As McElroy et al. (1994) note, these
disorders have a number of structural similarities with OCD.
They are marked by intense preoccupations that are often
experienced as intrusive and anxiety-provoking, as well as
engagement in repetitive behaviors, which are performed to
reduce the distress caused by the obsessions (e.g., repeated
visits to the doctor, requests for reassurance, mirror-checking,
repeated cosmetic surgeries, etc.). Moreover, the content of the
preoccupations is similar to those observed in OCD (e.g.,
health issues or symmetry preoccupations). Other similarities
include overvalued ideas and ritualistic behaviors.
The second cluster is characterized by impulsivity—
especially with respect to aggressive behaviors or behaviors
that have negative consequences. Like those with OCD,
individuals with impulse control disorders often experience
increased arousal and tension in relation to their impulsive
behaviors, but different from those with OCD, engaging in the
impulsive behavior is typically associated with pleasure, albeit
short-lived (McElroy et al., 1994). This cluster includes
pathological gambling, sexual disorders (i.e., obsessions,

compulsions, and paraphilias), and trichotillomania (i.e.,
recurrent hair-pulling). In addition, three new disorders, which
have been proposed for inclusion in the DSM-V and are
currently being validated, are included in this category:
compulsive shopping disorder, internet usage disorder, and
pathological excoriation (i.e., excessive skin-picking). Although the behaviors associated with these disorders are
characterized as impulsive, there is a compulsive element to
them because they function to reduce anxiety (Hollander and
Wong, 1995). Moreover, obsessions are prominent in many of
the impulse control disorders. For example, pathological
gamblers often have obsessive thoughts about gambling, and
have been found to exhibit higher levels of obsessionality
compared to healthy controls (Blaszczynski, 1999).
The third cluster consists of neurologically based disorders
with repetitive behaviors and includes Tourette’s syndrome
(TS), autism, and Sydenham’s chorea. Different from the other
two clusters, this cluster is characterized by repetitive motor
behaviors, and obsessions are less common. Moreover, there is
evidence for underlying neurological dysfunction in this
cluster. Specifically, these disorders have been found to be
associated with functional disturbances in the basal ganglia,
and it is theorized that this may lead to the repetitive,
stereotyped behaviors that mark these disorders (Dale, 2003;
Peterson et al., 2003; Sears et al., 1999). The obsessions and
compulsions that characterize these disorders also differ from
those found in OCD. For example, TS is distinguished by
mental play, echophenomena, touching, and self-injurious
behavior (Cath et al., 2001). Likewise, autism is distinguished
by repetitive ordering, hoarding, telling/asking, and touching,
whereas self-injurious behavior and aggressive, contamination,
sexual, religious, symmetry, and somatic concerns are less
common as are checking, cleaning, and counting compulsions
(McDougle et al., 1995).
4. Is OCD an anxiety disorder? Comorbidity studies
One way to demonstrate a relationship between two
disorders is to show that patients with disorder A are more

Table 1
Recent studies of percentage rates (and odds ratios) of lifetime and current mood and anxiety disorder comorbidity in patients with a primary diagnosis of OCD
Lifetime

Major depressive
disorder
Dysthmia
Social phobia
Panic disorder
Agoraphobia
(with or without PD)
Generalized
anxiety disorder
Specific phobia
Posttraumatic
stress disorder

Current

LaSalle et al. (2004)
(n = 334)

Fireman et al. (2001)
(n = 1078)

Brown et al. (2001)
(n = 77)

Nestadt et al. (2001)
(n = 80)

65.9

56

61 (1.24)

54.1

24.0
23.4
23.1
17.7

1
14
2

12
27
1
10

8.0
36.0
20.8
16.7

18.3

14

12 (.96)

12.0
8.4

3

13 (.80)
1 (.22)

(1.04)
(1.36)
(.61)
(.85)

Denys et al. (2004a)
(n = 420)
20.7 (10)
2.8
3.6
1.4
2.6

Brown et al. (2001)
(n = 77)
22 (1.14)

(1.8)
(.96)
(1.7)
(1.7)

10 (1.26)
26 (1.21)
1 (.86)
8 (.88)

13.0

.95 (1.2)

12 (.93)

30.7

.95 (.17)
1.6

12 (.91)
0 (–)
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likely to have disorder B and, conversely, that patients with
disorder B are more likely to have disorder A; however, when
evaluating comorbidity patterns it is important to consider
whether the comorbid disorder is a long-term complication of
the primary disorder.
4.1. OCD and anxiety disorders
In the past decade, a number of studies have investigated
comorbidity patterns of mood and anxiety disorders in OCD
(for review see LaSalle et al., 2004). Table 1 summarizes some
of the most recent investigations involving relatively large
samples. Across these studies, major depressive disorder
(MDD) was the most common additional diagnosis with
prevalence rates ranging from 20.7% to 22% and from 54%
to 66% for additional current and lifetime diagnoses, respectively. With the exception of Fireman et al. (2001), social
phobia was the most common anxiety disorder diagnosis,
ranging from 3.6% to 26% and from 23 to 36% for additional
current and lifetime diagnoses, respectively. The prevalence
rate for the other anxiety disorders ranged from 0% to 12% (for
current diagnosis) and from 1% to 23% (lifetime diagnosis).
Comparisons of anxiety disorder prevalence rates in OCD
probands compared to prevalence rates found in the general
population have yielded mixed results. Nestadt et al. (2001)
found that all of the anxiety disorders they investigated
occurred more frequently in OCD probands compared to
matched control probands (the difference for specific phobia
was marginal), and that there was a 10-fold difference for panic
disorder, agoraphobia, and GAD; MDD (recurrent and brief)
was also more prevalent in case than in control probands.
Similarly, LaSalle et al. (2004) found that individuals with
OCD had a four- to five-fold increase in the prevalence of
affective disorders, a three and one half- to four-fold increase in
the prevalence of panic disorder, agoraphobia, and GAD, and a
two-fold increase in the prevalence of social phobia compared
to estimates based on norms from the general population. By
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contrast, although Denys et al. (2004a) found that MDD was
10 times more prevalent in OCD compared to the general
population, these researchers did not find increased prevalence
rates for anxiety disorders in OCD (although as the authors
note, this may have been due to methodological differences and
sample characteristics). Likewise, Brown et al. (2001) found
that individuals with OCD only had a significantly increased
risk for developing lifetime MDD, but did not have an
increased risk of developing any other current or lifetime
affective or anxiety disorder.
In summary, across studies, MDD was the most common
comorbid axis I disorder for individuals with OCD. All but
one study found that social phobia was the most common
anxiety disorder diagnosis in OCD patients. The important
question, however, is whether individuals with OCD have an
increased risk of developing an additional diagnoses compared to what is found in the general population. Studies
consistently support the notion that individuals with OCD
have an increased risk for developing MDD. Importantly,
however, as Denys et al. (2004a) note, studies investigating
the onset of comorbid disorders have typically found that
OCD precedes rather than follows depression; this finding
suggests that depression is likely the result of OCD, and does
not have an etiological relationship with OCD. By contrast,
the results are mixed for whether individuals with OCD have
an increased risk for developing an additional anxiety
disorder.
4.2. OCD and OC spectrum disorders
Table 2 summarizes recent investigations of the current and
lifetime prevalence rates of OC spectrum disorder diagnoses in
patients with primary OCD. Hypochondriasis, body dysmorphic disorder, trichotillomania, and compulsive buying
had the highest lifetime prevalence rates. Eating disorders also
had fairly high lifetime prevalence rates in some investigations.
With respect to making comparisons to prevalence rates found

Table 2
Recent studies of percentage rates (and odds ratios) of lifetime and current OC spectrum disorder comorbidity in patients with a primary diagnosis of OCD
Lifetime

Hypochondriasis
Body dysmorphic
disorder
Anorexia nervosa
Bulimia nervosa
Binge eating disorder
Any eating disorder
Trichotillomania
Pathological gambling
Sexual compulsions
Compulsive buying
Any impulse control
Tourette’s syndrome
Tic disorder NOS
Asperger’s syndrome

Current

LaSalle et al. (2004)
(n = 334)

du Toit et al. (2001)
(n = 85)

Jaisoorya et al. (2003)
(n = 231)

6.3

8.2
12.9

13.0
3.0

9.3
9.6
0.9

5.9
4.7
0.0

0.4
0.0

9.6

12.9
1.2
7.1
12.9

3.9

2.4

2.7

0.4
3.0
0.0
0.4
0.4
3.0
16.0

Denys et al. (2004a)
(n = 420)
2.8

du Toit et al. (2001)
(n = 85)
7.1
12.9
2.4
3.5
0.0

2.4 (8)
7.1
0.0
4.7
10.6
3.0
2.1
1.5

2.4
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in the general population, as du Toit et al. (2001) note, it is
difficult to make comparisons for many OC spectrum disorders
because prevalence rates for these disorders in the general
population are unavailable. In du Toit et al.’s (2001) study,
OCD patients tended to have higher prevalence rates for
anorexia and bulimia nervosa, hypochondriasis, TS, trichotillomania, and compulsive buying. Denys et al. (2004a) found
that eating disorders were eight times more prevalent in
individuals with OCD compared to the general population.
Also of note is LaSalle et al.’s (2004) finding that individuals
with OCD had a lifetime prevalence rate of 2.7% for
Asperger’s syndrome. Although definite data on the prevalence
of Asperger’s syndrome is lacking, this rate is well above
current estimates, which are approximated to be 2.5/10,000
(Fombonne, 2003).
It should be noted that until recently most research
investigating the prevalence rate of OC spectrum disorders in
OCD has focused on specific spectrum disorders and some of
these studies have found higher prevalence rates than those
reported in the studies just described. Moreover, studies
investigating OCD in individuals with primary OC spectrum
disorder diagnoses have also found higher prevalence rates. For
example, in a large sample of patients with body dysmorphic
disorder, Gunstad and Phillips (2003) found a lifetime OCD
prevalence rate of 30%. Higher comorbidity rates between
OCD and some eating disorders have also been found. One
clinical investigation found that 37% of patients with anorexia
met lifetime diagnostic criteria for OCD (compared to only 3%
of those with bulimia nervosa) (Thornton and Russell, 1997).
In summary, comorbidity studies suggest a possible
relationship between OCD and at least some of the putative
OC spectrum disorders (i.e., somatoform disorders, some
impulse control disorders, TS, and possibly Asperger’s
syndrome). Some studies however have yielded divergent
findings. Jaisoorya et al. (2003) did not find evidence of
increased prevalence rates for eating and impulse control
disorders in patients with primary OCD; however, these
disorders were rare among healthy control participants and,
as the authors note, cross-cultural variation in the prevalence
rate of these disorders may have been a factor. The
heterogeneous nature of OCD may also contribute to inconsistent findings. Specifically, it may be that some OCD subtypes have distinct comorbidity patterns. For example, the
prevalence rate of TS was fairly low in the investigations
described here, however, a longitudinal study investigating 101
children with TS, found that 50% of patients had comorbid
OCD, and an additional 8% subsequently developed OCD
during the observation period of the study (Park et al., 1993).
Indeed, as Grados et al. (2003) and others have suggested,
childhood OCD (which tends to be of the tic-related subtype)
and TS may share a common genetic vulnerability. This may
also apply to pathological gambling. The studies described here
did not find evidence for an increased prevalence rate of
pathological gambling in OCD, and other investigations have
been conflicting in this regard (see Hollander et al., 2005a).
Hollander et al. (2005a) speculate that a specific OCD sub-type
with comorbid attention deficit hyperactivity disorder may be

at increased risk for comorbid impulse control disorders like
pathological gambling compared to other OCD sub-types.
Although comorbidity studies are informative, the conclusions that can be drawn from them are limited—especially with
respect to the classification of OCD. Perhaps one of the most
important issues concerns comparisons with appropriate
control groups. To make a compelling case for the classification of OCD as an OC spectrum disorder, it would be necessary
to show not just that OCD is highly comorbid with OC
spectrum disorders, but that the relationship between OCD and
OC spectrum disorders differs from the relationship between
other anxiety disorders and OC spectrum disorders. If there is a
shared etiology between OCD and OC spectrum disorders, then
OC spectrum disorders should be more prevalent in OCD than
in other anxiety disorders. Richter et al. (2003) addressed this
question in a study investigating the lifetime prevalence of OC
spectrum disorders in three groups of patients characterized by
a primary diagnosis of OCD, panic disorder, or social phobia.
Results revealed that compared to the panic disorder and social
phobia groups, the OCD group had a greater number of
individuals (37%) suffering from any (clinical or subclinical)
lifetime spectrum disorder, and individuals in the OCD group
were affected by a greater number of spectrum conditions.
Although there were no group differences in the proportion of
individuals in each group having a history of one spectrum
condition, the OCD group had a greater number of individuals
suffering from multiple lifetime spectrum conditions (15% for
OCD compared to 2% and 1% for panic disorder and social
phobia, respectively).
5. Is OCD an anxiety disorder? Family studies
In addition to showing evidence of high comorbidity rates, a
unique relationship between OCD and one or more other
disorders would be supported by evidence showing increased
prevalence of the disorder(s) in relatives of patients with OCD.
5.1. OCD and anxiety disorders
Nestadt et al. (2001) reported results from the Johns
Hopkins OCD Family Study, a blind, controlled investigation
of the familial relationship between OCD and anxiety and
affective disorders. There were 80 case and 73 control
probands and 343 case and 300 control relatives. As previously
noted, case probands had higher rates of all anxiety and
affective disorders compared to control probands. Case
relatives also had higher rates of GAD, panic disorder,
agoraphobia, separation anxiety disorder, and recurrent MDD
compared to control relatives. Importantly, panic disorder,
separation anxiety disorder, and recurrent MDD occurred more
frequently if the relative was diagnosed with OCD, whereas
GAD and agoraphobia occurred more frequently in case
relatives independent of OCD. The authors suggest that a
possible familial relationship may exist between OCD and
GAD and agoraphobia, whereas other anxiety disorders that
co-occur with OCD likely result as a consequence of OCD. The
findings from this study are consistent with an earlier
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investigation by Black et al. (1995), which suggested a possible
shared etiology between OCD and GAD.
Carter et al. (2004) also report findings from a large, blind,
controlled family study investigating OCD and anxiety and
affective disorders. Overall, the prevalence rate of OCD was
elevated in case relatives compared to control relatives. In
contrast to Nestadt et al. (2001), there were no differences
between case and control relatives in the prevalence rates of
other anxiety disorders or of MDD. Importantly, rates of panic
disorder, GAD, and MDD were elevated only if the case relative
had clinical or subclinical OCD, suggesting that these disorders
may result as a consequence of OCD. In contrast to Nestadt et
al. (2001) and Black et al. (1995), these findings question the
notion of a shared etiology between OCD and GAD.
5.2. OCD and OC spectrum disorders
There is some evidence suggesting that OCD may have a
familial –and possibly genetic– relationship with some OC
spectrum disorders. Drawing upon data collected from the
Johns Hopkins OCD Family Study, Bienvenu et al. (2000)
investigated the relationship between OCD and hypochondriasis, body dysmorphic disorder, anorexia and bulimia nervosa,
pathological grooming conditions (i.e., trichotillomania, pathological excoriation, and nail biting), and impulse control
disorders (i.e., kleptomania, pathological gambling, and pyromania). Case probands had elevated prevalence rates of body
dysmorphic disorder, hypochondriasis, anorexia and bulimia
nervosa, and grooming disorders. With respect to first-degree
relatives, elevated prevalence rates were found for hypochondriasis, body dysmorphic disorder, and all grooming disorders
compared to relatives of control probands. Notably, these
conditions occurred more frequently regardless of whether or
not the OCD proband had the same disorder, lending support to
a possible spectrum relationship between these disorders and
OCD. Eating and impulse control disorders were not more
prevalent in case than in control relatives.
Although the results from Bienvenu et al. (2000) are
consistent with an earlier study conducted by Black et al.
(1994), which found no evidence for increased lifetime
prevalence of eating disorders (anorexia and bulimia nervosa
combined) or pathological gambling in first-degree relatives of
OCD probands, other studies have found evidence for a familial
link between some eating disorders and OCD or obsessive –
compulsive personality disorder (OCPD). Bellodi et al. (2001)
found an increased morbidity risk for OC spectrum disorders
(i.e., OCD and tic disorders) in first-degree relatives of eating
disorder probands, suggesting a common etiology among these
disorders. Moreover, the risk for developing these OC spectrum
disorders was independent of whether the eating disordered
proband had received a diagnosis of the disorder. By contrast,
Lilenfeld et al. (1998) did not find evidence for a common
etiological relationship between eating disorders and OCD (i.e.,
OCD was transmitted independently from eating disorders in
relatives), but did find evidence of increased risk of OCPD in
relatives of anorexic probands, suggesting a possible shared
familial transmission of these two disorders.
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There is also evidence that neurologically based OC spectrum
disorders may have a familial relationship with OCD. The
lifetime prevalence of TS and tic disorders (e.g., transient tic
disorder, and chronic motor and vocal tics) has been found to be
greater in relatives of OCD patients compared to relatives of
controls (Grados et al., 2001). Hollander et al. (2003a) found that
parents of autistic children who scored high on the repetitive
behaviors domain were more likely to have OCD or obsessive –
compulsive spectrum traits than parents of autistic children who
scored lower on this domain. Moreover, a study of multiplex
autism families found that the strongest evidence for concordance of linked loci on chromosome 1 occurred in a subset of
families most severely affected with obsessive – compulsive
behaviors (Buxbaum et al., 2004). Other evidence for a genetic
relationship between OCD and some OC spectrum disorders
comes from animal studies. Greer and Capecchi (2002) found
that mutations on the hoxb8 gene in mice were associated with
excessive grooming and hair removal—behaviors that are
characteristic of trichotillomania. Furthermore, these researchers
suggest that the fact that the hoxb8 gene is expressed in regions
of the central nervous system known as the OCD circuit point to
the possibility that trichotillomania and OCD have common
neurobiological substrates.
To summarize, studies suggest that most anxiety disorders
and affective disorders do not have a familial relationship with
OCD. The relationship between GAD and OCD, however, is
less clear: two studies found evidence supporting a familial
relationship, whereas one study did not. With respect to a
familial relationship between OCD and OC spectrum disorders,
research suggests a shared etiology between OCD and
hypochondriasis, body dysmorphic disorder, and grooming
disorders. There is also evidence for a familial relationship
between OCD and such neurologically based OC spectrum
disorders as TS, other tic disorders, and autism (especially in
cases involving a high degree of repetitive behaviors). Evidence
for a familial relationship between OCD and eating disorders is
mixed. As discussed, focusing on specific OCD sub-types may
clarify some of the conflicting findings from family studies.
Along these lines, Nestadt et al. (2003) employed latent
class analysis to identify OCD related subgroups based on
comorbidity. Analyses revealed a four-class structure. The first
three classes consisted of (1) minimal disorder, (2) predominant
GAD and recurrent major depressive disorder, and (3) highly
comorbid; these classes were theorized to reflect a common
pathology, differing only in degree of severity. By contrast, the
forth class, which consisted of panic disorder or agoraphobia,
tic disorders, and separation anxiety disorder was thought to be
qualitatively distinct. Based on the findings from this investigation, the authors propose two distinct OCD subtypes with
different etiologies.
6. Is OCD an anxiety disorder? Neurocircuitry
6.1. The neurocircuitry of OCD
Drawing upon functional neuroimaging data and earlier
theorizing, Saxena and Rauch (2000) put forward a model for
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the pathophysiology of OCD that points to dysfunction in
orbitofrontal – subcortical circuitry. This circuitry is thought to
be comprised of a direct and an indirect pathway, both of
which originate in the frontal cortex and project to the
striatum. From the striatum, however, the direct pathway
projects to the globus pallidus interna/substantia nigra, pars
reticulate (GPi/SHr) complex –the primary output location of
the basal ganglia –and back to the cortex. This pathway is
thought to facilitate complex motor programs by activating the
thalamic system. By comparison, the indirect pathway projects
to the globus pallidus externa, the subthalamic nucleus, globus
pallidus-substantia nigra pars reticula, thalamus, and back to
the cortex. This pathway is thought to suppress complex motor
programs by inhibiting activation of the thalamus. It
is theorized that these pathways balance each other out in
healthy individuals, but that there is a bias in favor of the
direct pathway in OCD patients, leading to increased activity
in the orbitofrontal cortex, ventromedial caudate, and medial
dorsal thalamus, resulting in characteristic obsessions and
compulsions (Saxena and Rauch, 2000).
In general, research supports involvement of the corticostriatal – thalamocortical neural circuit in OCD. Functional
imaging studies have implicated the orbitofrontal cortex, caudate nucleus, thalamus, and anterior cingulate gyrus in OCD
(Saxena et al., 1998; also see Saxena and Rauch, 2000; Saxena et
al., 2001; Whiteside et al., 2004, for reviews). However, some
inconsistencies have been noted. Recently, Whiteside et al.
(2004) conducted a meta-analysis investigating 13 functional
neuroimaging (positron emission tomography and single-photon
emission computerized tomography) studies in OCD and found
consistent differences between OCD patients and healthy
controls in the orbital gyrus and head of the caudate nucleus.
By contrast, no consistent differences were found across studies
for the orbitofrontal cortex, caudate nucleus, or other regions
previously investigated (i.e., frontal cortex, parietal, left temporal, right temporal, anterior cingulate, or thalamus). Although
these findings only partially support the model outlined by
Saxena and Rauch (2000), as the authors note, this meta-analysis
was limited by the small number of studies included and by the
methodology used in those studies, which may have made it
difficult to identify regions of interest for comparison.
In addition to frontal – striatal circuitry, some research has
found limbic system activation in OCD. Following symptom
provocation, Breiter et al. (1996) found that individuals with
OCD exhibited significant amygdala activation in addition to
activation in the medial orbitofrontal, lateral frontal, anterior
temporal, anterior cingulate insular cortex, and caudate.
Although activation of the limbic system is consistent with
the anxiety and fear that individuals with OCD often
experience, as the authors acknowledge, the paralimbic and
limbic findings in this study were more prominent then those
found in other investigations.
6.2. The neurocircuitry of anxiety disorders
Whereas dysfunction in the frontal – striatal circuitry is
implicated in the pathophysiology of OCD, a ‘‘fear neurocir-

cuitry’’ centering on the amygdala has been postulated in the
pathophysiology of many anxiety disorders (Charney, 2003;
Kent and Rauch, 2003). Specifically, amygdala is thought to be
involved in coordinating autonomic and behavioral responses
to fear because of its role in assessing the emotional
significance of stimuli and its involvement in the development
of memories related to emotion. Multiple prefrontal cortical
structures are thought to play a role in modulating anxiety by
providing feedback to the amygdala. As Kent and Rauch
(2003) explain, the medial prefrontal cortex is thought to play a
role in attenuating fear responses and in extinguishing
responses to fear-conditioned stimuli (e.g., by alerting the
amygdala when the threat of danger has passed or when the
importance of a feared stimulus has changed). Finally, the
hippocampus is also thought to be involved in some anxiety
disorders because of its role in contextual fear conditioning.
PTSD is thought to reflect a fear-conditioned response
involving emotional learning circuitry associated with the
amygdala and the failure of such prefrontal structures as the
anterior cingulate and prefrontal cortex to extinguish fearconditioned responses (Charney, 2003). The hippocampus is
also implicated in PTSD because of its role in contextual fear
conditioning. A number of investigations have found evidence
of amygdala hyper-responsivity as well as diminished activity
in the medial prefrontal structures in PTSD (Kent and Rauch,
2003). For example, Shin et al. (2005) showed fearful (versus
happy) faces to individuals with PTSD and found evidence of
exaggerated amygdala response and deficient medial prefrontal
cortex responses, illustrating the functional relationship between the amygdala and the medial prefrontal cortex in PTSD.
With respect to the hippocampus, numerous studies have found
evidence of decreased hippocampal volume in PTSD patients
compared to healthy controls (Bremner et al., 1997; Gurvits
et al., 1996; Wignall et al., 2004; Winter and Irle, 2004).
Panic disorder is associated with sudden episodes of panic
that often strike without warning. Again, amygdala hypersensitivity and a failure of cortical circuitry to effectively govern
the amygdala are implicated in panic disorder. In addition,
similar to PTSD, hippocampal structures also appear to play a
role in panic disorder. Imaging studies investigating individuals
with panic disorder at rest have found abnormalities in cerebral
blood flow and glucose metabolism in the hippocampus and
parahippocampal gyrus (Reiman et al., 1984; Nordahl et al.,
1990; Bisaga et al., 1998; De Cristofaro et al., 1993). Symptom
provocation studies have found increases in cerebral blood
flow in the anterior insula, the anteromedial cerebellum and
midbrain (Reiman et al., 1989). Provocation studies have also
found evidence of abnormal global cerebral blood flow in panic
disorder (Stewart et al., 1988; Ponto et al., 2002). Some
research suggests that the periaqueductal gray (PAG) may be
involved in panic disorder because of the important role the
PAG plays in fear-potentiated startle, a paradigm that has been
used to model the neurobiological processes involved in panic
disorder. Stimulating the dorsal PAG has been found to elicit
fear behaviors and autonomic arousal (Jenck et al., 1995),
whereas lesions to this area have been found to thwart fearpotentiated startle (Fendt et al., 1996). Finally, although the
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amygdala is thought to be involved in panic disorder; to date,
only a few studies support amygdala involvement in this
disorder. Massana et al. (2003) found that patients with panic
disorder had smaller left- and right-sided amygdalar volumes
compared to healthy controls.
Currently, there is little research supporting a specific
pathophysiological model for simple phobias. However, one
study suggests an area of overlap between phobic responses
and those found in OCD. A study investigating animal phobias
found increased blood flow to areas associated with other
anxiety states (e.g., lateral orbital/anterior insular cortex, the
pregenual anterior cingulate and the anteromedial cerebellum)
following the initial presentation of a feared stimulus; however,
upon habituation, whereas the magnitude of the response
diminished in the insula and medial cerebellum, it increased in
the left posterior orbitofrontal cortex (Drevets et al., 1995).
Interestingly, increased blood flow in this region has also been
found in OCD patients in response to phobic stimuli (Rauch et
al., 1994). Recently, Straube et al. (2004) found increased
activation in the prefrontal cortex, insula, and posterior
cingulate cortex in phobic subjects in response to phobic
words, suggesting a possible neural network for processing
threatening stimuli.
More research has focused on social phobia than on simple
phobia. It is believed that social phobia also involves the fear
network—that is, the amygdala, hippocampal region, and
prefrontal cortex (Tillfors, 2004). Compared to healthy controls, individuals with social anxiety disorder have been found
to evidence increased amygdala responsivity following presentation of facial stimuli (Birbaumer et al., 1998). In a
symptom provocation paradigm (i.e., public speaking), individuals with social anxiety disorder had significantly greater
regional cerebral blood flow in the right amygdala and
periamygdaloid cortex, but decreased regional cerebral blood
flow in the orbitofrontal and insular cortices and temporal pole
compared to healthy controls (Tillfors et al., 2001). As Kent
and Rauch (2003) note, while this pattern is similar to the fear
neurocircuitry model in which subcortical activity is increased
and frontal cortical activity is decreased, social anxiety disorder
may reflect increased sensitivity in a specialized system (i.e.,
threat assessment in the context of social cues).
To date, there have been only a handful of neuroimaging
studies investigating GAD, and the neurocircuitry associated
with this disorder is yet to be defined. Wu et al. (1991) found
increased metabolism in parts of the occipital, temporal, and
frontal lobes, and decreased activity in the basal ganglia, which
were reversed following treatment with benzodiazepine therapy. Of note was the fact that, in contrast to some other anxiety
disorders, no asymmetry was found in the hippocampus.
Recently, Mathew et al. (2004) found evidence of asymmetric
increases in the N-acetylaspartate/creatine ratio in the prefrontal cortex in GAD patients, suggesting a possible marker of
neuronal viability. Finally, Hoehn-Saric et al. (2004) investigated the effects of citalopram on worry and brain activation in
GAD patients and found that worry statements (compared to
neutral statements) elicited greater brain activation in the
prefrontal and thalamo-striatal regions prior to treatment. These
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regions are associated with evaluating and responding to
threatening information, and have been implicated in OCD.
This study had a small sample size and no control group, so
limited conclusions can be drawn.
In summary, overall, research suggests that the pathophysiology of OCD differs from that of other anxiety disorders.
OCD is thought to involve dysfunction in the frontal – striatal
circuitry, whereas pathophysiological models of anxiety
disorders point to the amygdala and associated fear neurocircuitry. Research findings indicate abnormalities in the orbitofrontal cortex, caudate nuclei, and the thalamus in OCD. By
contrast, the amygdala, the hippocampus (in some instances),
and such governing prefrontal cortical structures as the medial
prefrontal cortex are implicated in anxiety disorders. There is
also evidence that the dorsal PAG may be involved in some
anxiety disorders, in particular, panic disorder. Nevertheless,
there are areas of overlap. For example, some research supports
involvement of the amygdala in OCD, and some anxiety
disorders have been found to involve regions associated with
OCD (e.g., increased activation in the left posterior orbitofrontal cortex in simple phobia and in the prefrontal and
thalamo-striatal regions in GAD).
6.3. The neurocircuitry of OC spectrum disorders
Although relatively few neuroimaging studies have been
conducted on OC spectrum disorders, some parallels have been
found with OCD, in particular, alterations of the basal ganglia.
Below is a brief review of the findings from these studies (the
reader is referred to Hollander et al., 2005a, for an in-depth
discussion of the neurocircuitry of the OC spectrum disorders).
Peterson et al. (2003) found evidence of decreased caudate
volume in both children and adults with TS, and decreased
putamen and globus pallidus volume in adults with TS. Basal
ganglia dysfunction has also been implicated in autism.
Research has found evidence of enlarged caudate volume in
autistic patients; moreover, ritualistic behavior (but not social
or communication) was correlated with caudate volume (Sears
et al., 1999). Hollander et al. (2005d) also found evidence of
increased right caudate volume in autistic subjects, and found a
positive correlation between the severity of repetitive behaviors
and right caudate and putamen volumes. Other OC spectrum
disorders have also been associated with basal ganglia
abnormalities. Rauch et al. (2003) found evidence of a leftward
shift in the caudate nucleus asymmetry as well as increased
total white matter volume in body dysmorphic disorder patients
compared to a control group. Basal ganglia abnormalities have
also been implicated in some eating disorders. One study found
that girls with anorexia nervosa had antiputamen antibody
levels greater than two standard deviations above the mean
(Harel et al., 2001).
7. Is OCD an anxiety disorder? Neurotransmitter function
and pharmacologic treatment response
A number of neurotransmitter systems have been implicated
in anxiety disorders, in particular monoaminergic transmitters
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(i.e., norepinephrine, serotonin, and dopamine), amino acid
transmitters (i.e., gamma aminobutyric acid (GABA) and
glutamate), and peptidergic neurotransmitters (i.e., corticotrophin releasing hormone (CRH), neuropeptide Y, and substance
P) (Charney, 2003). Evidence for the role of specific
neurotransmitters is supported by neurochemical, pharmacologic, and neuroimaging clinical investigations and by animal
models.
7.1. OCD
The primary neurotransmitters thought to be involved in
OCD are serotonin and dopamine (Goodman et al., 1990a;
Harvey et al., 2002). Most of the evidence supporting the role
of serotonin in OCD comes from treatment studies pointing to
the antiobsessional effects of selective serotonin reuptake
inhibitors (SSRIs). Indeed, SSRIs are the first line in the
pharmacological treatment of OCD (Kaplan and Hollander,
2003). Studies investigating serotonin receptor function also
provide evidence for the role of this neurotransmitter in OCD.
Zohar et al. (1987) found that OCD patients experienced an
increase in obsessive – compulsive symptoms following administration of meta-chlorophenylpiperazine (mCPP), a serotonin
5-HT2c and 5-HT1d agonist. Similarly, Hollander et al. (1992)
found that OCD patients experienced a worsening of symptoms
following mCPP administration, and Stein et al. (1999) found
that administration of sumatriptan, also a 5-HT1d agonist,
showed a worsening of symptoms. More recently, Adams et al.
(2005) found evidence of increased 5-HT2A receptor binding
in the caudate nuclei of untreated OCD patients. These
researchers speculate that the upregulation of 5-HT2A receptors may occur to compensate for deficient serotonin in the
feedback loop between the thalamus, orbitofrontal cortex,
caudate nuclei, and globus pallidus.
Dopamine is also thought to play a role in OCD. In their
recent review, Denys et al. (2004b) cite evidence from clinical
treatment and neuroimaging studies supporting the role of
dopamine in OCD. For example, although anti-psychotics
alone have not been found to be effective in treating OCD –and
indeed have even been found to induce OCD symptoms in
psychotic disorders – research suggests that anti-psychotics
used in combination with SSRIs can be helpful. For example,
McDougle et al. (1994) found that tic-related OCD patients
who did not respond to SSRIs benefited from dopaminergic
augmentation. Neuroimaging studies also support the involvement of dopamine in OCD. van der Wee et al. (2004) found
evidence of enhanced dopamine transporter density in the left
caudate and left putamen in OCD patients compared to a
control group. Dopamine is also implicated in studies using
putative animal models. Szechtman et al. (1998) and Tizabi et
al. (2002) found evidence for the development of compulsive
checking behaviors in rats following treatment with the
dopamine D2/D3 receptor agonist quinpirole.
Finally, a number of indirect findings point to the possible
role of some neuropeptides in OCD. As McDougle et al. (1999)
summarize: animals studies have found a marked increase in
grooming behaviors following the central administration of

oxytocin; women with OCD often report OCD onset or a
worsening of OCD symptoms following pregnancy (a period
during which central oxytocin levels are know to increase);
evidence of increased CSF oxytocin levels have been found in
an adult OCD subgroup (non-tic-related) compared to adults
with tic-related OCD; and, finally, the oxytocin system has
extensive interactions with the 5-HT and dopamine systems,
which are known to be disrupted in OCD. That said, the
specific role that oxytocin plays in OCD is unclear. In addition
to oxytocin, McDougle et al. (1999) postulate that adrenocorticotropic hormone and corticotrophin releasing factor may be
involved in the pathological cleaning behavior evidenced by
some OCD patients, given the evidence for the link between
these neuropeptides and grooming behavior in animals.
7.2. Anxiety disorders
The hypothalamic – pituitary– adrenal (HPA) axis and serotonergic system have primarily been implicated in PTSD. One
study found that PTSD patients showed greater cortisol
suppression following the administration of low doses of
dexamethasone than did healthy control subjects, suggesting
enhanced negative feedback sensitivity of the HPA axis in
PTSD (Yehuda et al., 1993). However, over the years, studies
investigating HPA axis in PTSD have produced a number of
different findings (see Rasmusson et al., 2003, for a review and
discussion), thus the precise nature of the abnormalities have
yet to be specified. Dysregulation of the catecholamine
neurotransmitter system has also been suggested in relation
to PTSD (Yehuda et al., 1998). PTSD is responsive to a range
of medications including tricyclic antidepressants, monoamine
oxidase inhibitors, benzodiazepines, SSRIs, and some anticonvulsants (Ballenger, 1999; Albucher and Liberzon, 2002).
A number of neurotransmitters have been implicated in panic
disorder, including serotonin, norepinephrine, GABA, and
glutamate (Westenberg and Liebowitz, 2004; Uys et al.,
2003). Charney et al. (1984) found evidence of increased
sensitivity to administration of a2-adrenoreceptor antagonists in
panic disorder patients. Research has found that serotonin
receptor agonists may cause increased anxiety, and increased
cortisol and prolactin levels in panic disorder patients compared
to healthy controls (Targum and Marshall, 1989). Moreover,
evidence of reduced 5-HT1A receptor binding has been
reported in panic disorder patients (Neumeister et al., 2004).
Maron et al. (2004) also found evidence of decreased 5-HTT
binding in the midbrain, temporal lobes, and thalamus in panic
disorder patients. GABA has also been implicated in panic
disorder: benzodiazepine agonists, which increase GABA, have
been found to reduce panic, whereas antagonists have led to
increased subjective anxiety ratings and actual panic attacks in
panic disorder patients but not in healthy controls (Nutt et al.,
1990). (Although some subsequent studies failed to replicate
this finding, as Lydiard (2003) points out, this failure to
replicate may have been due to methodological differences).
Goddard et al. (2004) found evidence of reduced GABA
neuronal response following acute benzodiazepine administration in panic disorder patients, and suggested the possibility of a
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trait-like abnormality in neuronal function. Neuropeptide
cholecystokinin receptor agonists have also been found to
induce panic in panic disorder patients (Bradwejn et al., 1991),
whereas it has been suggested that antagonists may reduce this
effect (Bradwejn et al., 1994). Finally, fear-potentiated startle
has been found to be sensitive to such glutamate agonists as Nmethyl-d-asparate (Anthony and Nevins, 1993). Tricyclic
antidepressants, monoamine oxidase inhibitors, SSRIs, and
some benzodiazepines have been found to be effective in
treating panic disorder (Sheehan, 1999; Ballenger, 1999).
Dopamine and serotonin have been implicated in the
pathophysiology of (generalized) social anxiety disorder (Stein
et al., 2002; Westenberg and Liebowitz, 2004). Pallanti et al.
(1999) reported evidence for the development of social anxiety
disorder in schizophrenic patients following treatment with the
neuroleptic clozapine, a dopamine antagonist. Other evidence
for the role of dopamine comes from the high rate of social
anxiety in patients with Parkinson’s disease (which is associated
with low levels of dopamine in the striatum) compared to the
general population (Richard et al., 1996). As Westenberg and
Liebowitz (2004) note in their review, altered dopamine
transporter density in the basal ganglia has also been found
in patients with social anxiety disorder (although the precise
mechanism is unclear), supporting the involvement of dopamine in social anxiety disorder. Serotonin has also been
implicated in this disorder: SSRIs have been found to decrease
social submissiveness in non-human primates (Raleigh et al.,
1985), and healthy controls have been reported to evidence
increased sociability following long-term SSRI treatment
(Knutson et al., 1998). Hollander et al. (1998) also reported
that partial serotonin receptor agonists may induce increased
cortical response in patients with social anxiety disorder compare to controls. Benzodiazepines, buspirone, and SSRIs have
all been found to be effective in treating social anxiety disorder
(Ballenger, 1999).
Altered functions of the GABAergic and serotonergic
systems have been implicated in GAD (Jetty et al., 2001;
Uys et al., 2003). Specifically, GABA receptor dysfunction
may predispose people to the development of GAD and/or
other anxiety disorders; support for this comes from the finding
that benzodiazepines are effective in treating GAD (Ballenger,
1999), and from studies that have found reduced peripheral
lymphocyte benzodiazepine receptors in GAD patients (Ferrarese et al., 1990; Rocca et al., 1998). In their review, Jetty et al.
(2001) cite several clinical studies supporting the role of
serotonin in GAD; however, as these authors note, it is unclear
whether the dysfunction is related to hyper- or hypoactivity.
Treatment studies further support the role of GABA and
serotonin in GAD. GAD responds to a number of pharmacological agents including benzodiazepines, buspirone, and both
tricyclic and SSRI antidepressants (Ballenger, 1999).
7.3. OC spectrum disorders
Similar to OCD, serotonin and/or dopamine appears to play
a role in a number of OC spectrum disorders; below we
highlight some of these findings (again, for a more compre-
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hensive discussion, see Hollander et al., 2005a). Research by
Chugani (2002) suggests that a serotonin deficiency may
disrupt connections in the sensory cortices that take place
during normal development leading to autism, and Hollander et
al. (2000a) found evidence pointing to serotonin receptor
dysfunction in autism. Serotonin is also implicated in eating
disorders. Ramacciotti et al. (2003) found evidence of decreased 5-HT activity in eating disordered patients compared to
controls, and Hu et al. (2003) found a link between excessive
dieting and heightened 5-HT2c receptor sensitivity. Moreover,
the strength of this association was found to be a function of
the Ser23cys polymorphism, suggesting that individuals with
that allele may have a predisposition to develop and be at risk
for increased severity of anorexia nervosa (Hu et al., 2003).
Abnormal serotonin, dopamine, and noradrenergic neurotransmission are implicated in pathological gambling (Goudriaan et al., 2004). Deficiencies in 5-HT are suggested by
studies that have found decreased platelet monoamine oxidase
B activity in pathological gamblers (DeCaria et al., 1996;
Blanco et al., 1996). Stojanov et al. (2003) found evidence of
disrupted sensory motor gating on measures of pre-pulse inhibition, suggesting possible increased endogenous dopamine
activity. Bergh et al. (1997) found evidence of decreased dopamine and increased 3,4-dihydroxyphenylacetic acid and homovanilic acid in pathological gamblers compared to controls. In
contrast, Meyer et al. (2004) found that problem-gamblers had
higher dopamine levels during a casino gambling game compared to non-problem gamblers. Other studies suggest that
dopamine may be involved in the development of problem
gambling behavior. A recent study investigating patients with
unipolar depression found reduced sensitivity to reward in a
gambling game following acute phenylalanine and tyrosine
depletion (a dietary intervention that selectively lowers dopamine synthesis) (Roiser et al., 2005). Moreover, three cases
have been reported in which Parkinson’s patients (with no prior
history of gambling) developed pathological gambling in response to dopamine replacement therapy or dopamine agonist
treatment (Avanzi et al., 2004; Seedat et al., 2000). Researchers
are beginning to examine dopamine dysfunction in other OC
spectrum disorders. A recent PET study found increased putamen dopamine release in TS patients compared to controls
following intravenous injections of amphetamine, which
enhances dopamine release and blocks dopamine reuptake
(Singer et al., 2002).
Oxytocin may be another area of overlap between OCD and
some OC spectrum disorders. As noted, oxytocin may play a
role in the compulsive and repetitive behaviors associated with
OCD (McDougle et al., 1999). Insel et al. (1999) theorized that
the neuropeptides oxytocin and vasopressin may contribute to
the repetitive behaviors and social deficits found in autism.
Supporting this idea, Hollander et al. (2003b) found a
significant reduction in repetitive behaviors in individuals with
autism spectrum disorders following oxytocin infusion. Although the oxytocin theory is intriguing, further research is
needed to confirm and elucidate the role of this complex
neuropeptide in OCD as well as in other such OC spectrum
disorders as autism.
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Treatment studies also support the role of serotonin and
dopamine in some OC spectrum disorders. Placebo-controlled
and open-label studies have found SRIs to be effective in the
treatment of both adults and children with autism (McDougle et
al., 1996; Hollander et al., 2000a,b). Preliminary evidence from
pilot open label and double-blind, placebo controlled studies
suggests that SRIs are effective in treating pathological
gambling (Zimmerman et al., 2002; Hollander et al., 2000b;
Kim et al., 2002); however, SRIs may not be the best course if
there is comorbidity with ADHD and/or mood instability, in
which case sustained-release lithium carbonate may be more
effective (Hollander et al., 2005c). A number of open label and
placebo-controlled studies have investigated SRIs in the
treatment of compulsive shopping; however, to date, results
have been mixed (see Hollander et al., 2005a, for a review).
Patients with body dysmorphic disorder appear to respond well
to SRIs (Hollander et al., 1999) and preliminary evidence from
an open label study suggests that patients with hypochondriasis
may also respond to SRI treatment (Fallon et al., 1993). Studies
investigating SRIs in the treatment of anorexia nervosa have
been mixed. In a double-blind, placebo-controlled study, Kaye
et al. (2001) found evidence of increased weight gain in
anorexic patients following treatment with fluoxetine. Other
studies, however, have not found weight gain following SRI
treatment but have found evidence that SRIs can alleviate other
symptoms including depression and impulsiveness (Fassino et
al., 2002; Santonastaso et al., 2001). A number of studies have
found positive effects for several different SRIs in the treatment
of binge eating disorder (see Hollander et al., 2005a, for a
review). Finally, as noted, atypical antipsychotics that block
postsynaptic dopamine transmission can be an effective
augmentation strategy to SRIs in treating OCD (McDougle et
al., 2000). A similar strategy has been found to be effective
with some OC spectrum disorders, in particular, trichotillomania and TS (Stein et al., 1997; Scahill et al., 2003).
In summary, OCD is associated with dysregulation of the
dopaminergic and serotonergic systems. With the exception of
social anxiety disorder, there is little evidence of dopamine
dysregulation in other anxiety disorders. Rather, other anxiety
disorders –in particular, panic disorder and GAD –are characterized by GABA dysregulation. Moreover, all of the anxiety
disorders except OCD respond to benzodiazepines, which are
GABA agonists. With respect to serotonin, dysregulation of the
serotonergic system and a preferential response to SSRIs was
characteristic of both OCD and the other anxiety disorders.
Along similar lines, although not a primary focus of this article,
OCD and most other anxiety disorders respond to cognitive
behavioral therapy and such techniques as exposure and
response prevention and cognitive restructuring (Ballenger,
1999). This commonality in treatment could be taken as
support for the notion that OCD and the other anxiety disorders
involve many of the same psychological mechanisms and
comprise a single continuum (cf. Ballenger, 1999). However,
although most anxiety disorders respond to SSRIs, they also
respond to other pharmacological agents, whereas SSRIs are
needed at a minimum for the treatment of OCD and some OC
spectrum disorders. Moreover, several studies have found that

pharmacological agents that are effective in treating other
anxiety disorders (e.g., norepinephrine reuptake inhibitors) are
ineffective in treating OCD (Goodman et al., 1990b; Thoren et
al., 1980). We believe that a shared treatment response in and
of itself does not establish a unique relationship between OCD
and the other anxiety disorders, and, indeed, that the selective
efficacy of SSRIs in OCD argues against such a relationship.
8. Commentary
In an effort to clarify the relationship between OCD and
other anxiety disorders, including PTSD, panic disorder,
specific and social phobia, and GAD, this article reviewed
comorbidity and family studies as well as studies investigating
neurocircuitry, neurotransmitter function, and treatment response. Studies investigating comorbidity patterns between
OCD and other anxiety disorders are mixed: some suggest
increased prevalence rates for current and lifetime anxiety
disorders in OCD, whereas others do not. Comorbidity studies
alone, however, do not make a strong case for establishing an
etiological relationship between two or more disorders. With
respect to family studies, there is little evidence to suggest that
first-degree relatives of individuals with OCD have an
increased prevalence rate for other anxiety disorders (when
transmitted independently from OCD). One exception to this
finding is GAD, and possibly agoraphobia, but again studies
are mixed and future research will be needed to resolve this
question. Research focusing on OCD subtypes may be
especially important in clarifying the nature of these relationships. With respect to GAD, it is interesting to note that the
appropriateness of classifying GAD as an anxiety disorder has
also been questioned, and some have suggested that GAD be
included with the depressive disorders in the DSM-V because
of similarities in pathophysiology and because GAD regularly
leads to depression when left untreated.
From the perspective of neurocircuitry, neurotransmitter
function, and treatment response, OCD is distinguished from
other anxiety disorders. OCD is associated with frontal –striatal
abnormalities and dysregulation of the serotonergic and
dopaminergic systems and a selective response to SSRIs. By
contrast, anxiety disorders are associated with the amygdala,
hippocampus, and some pre-frontal cortical structures, and
although serotonin plays a role in the other anxiety disorders,
dopamine was only implicated in social anxiety disorder.
We believe OCD would be better conceptualized as an OC
spectrum disorder. From a phenomenological perspective, there
are more similarities between OCD and other OC spectrum
disorders than between OCD and other anxiety disorders.
Evidence from comorbidity studies and family studies is also
accumulating to support a possible etiological relationship
between OCD and at least some OC spectrum disorders.
Research findings suggest frontal – striatal abnormalities in
some OC spectrum disorders, in particular involving the basal
ganglia, and there is some evidence for the involvement of
dopamine in at least some OC spectrum disorders; these
findings are preliminary, however, and more research in this
area is needed.
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9. Implications of changing OCD classification in the
DSM-V
It is currently being proposed that OCD be removed from the
anxiety disorders category in the DSM-V and clustered with
other putative OC spectrum disorders. Removing OCD from the
anxiety disorders category will likely highlight the distinct
features of OCD and, hopefully, raise awareness about OCD,
increasing the likelihood of detection and appropriate treatment.
It is believed that many OCD cases go undetected because
patients are embarrassed about their symptoms and, consequently, are reluctant to report them, or because patients only report
vague symptoms of anxiety. As a result, the onus is on clinicians
to probe for OCD. Unfortunately, clinicians are often led astray
by complaints of anxiety, and do not scrutinize for OCD.
Although there is overlap in the treatment of anxiety disorders
and OCD, OCD patients do not respond to many common
anxiety disorder treatments (e.g., benzodiazepines). Thus, if
OCD goes undetected, it may likely go untreated even if anxiety
symptoms are being addressed. Distinguishing OCD from other
anxiety disorders may thus encourage vigilance in systematically screening for OCD when patients present with anxiety
symptoms. In addition to improving diagnosis and treatment of
OCD, other putative OC spectrum disorders will likely benefit
from this change in classification. By understanding what drives
the repetitive thoughts and behaviors in OCD, this knowledge
can be applied to understanding and treating other OC spectrum
disorders. More generally, linking psychiatric disorders to
biological factors rather than shared symptomatology, and
basing decisions about classification on these factors, stresses
the notion that these are medical conditions.
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