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Abstract

Hoarding frequently occurs in obsessive-compulsive disorder (OCD), and some evidence suggests
that it constitutes a distinct OCD subtype, with genetic contributions. This study investigated
differences between OCD patients with and without hoarding symptoms. Of the 473 OCD patients
studied, 24% were classified as hoarders according to combined interviewer and self —ratings, which
were validated with the Savings Inventory-Revised in a subsample. Hoarders suffered from
significantly more severe OCD symptoms, [especially compulsions] and had greater impairment and
dysphoria. Hoarders also had more comorbid psychiatric disorders. Further study revealed that many
of these differences were attributable to the female subjects: compared to female non-hoarders,
female hoarders were more likely to suffer from bipolar I, substance abuse, panic disorder, binge-
eating disorder, and had greater OCD severity. Male hoarders had an increased prevalence of social
phobia compared to non-hoarding males. These results suggest that there are gender-specific
differences in the hoarding sub-phenotype of OCD.

Hoarding, defined as the acquisition and retention of apparently useless possessions (Frost &
Gross, 1993), is increasingly recognized as a substantial public health burden and a serious
form of psychopathology that warrants further investigation. Extensive clutter, which often
accompanies severe saving behaviors, is associated with marked disability in daily functioning
and can lead to unsanitary conditions or fire hazards (Frost, Steketee, Williams, & Warren,
2000). Hoarding may thus result in significant costs not only to the individual, but also to the
community (Frost, Steketee, & Williams, 2000). Although these extreme saving behaviors are
sometimes seen in other disorders, including depression (Shafran & Tallis, 1996), anorexia
(Frankenburg, 1984), schizophrenia (Luchins, Goldman, Lieb, & Hanrahan, 1992), and
dementia (Hwang, Tsai, Yang, Liu, & Lirng, 1998), hoarding is most often associated with
obsessive-compulsive disorder (OCD).

OCD, which is characterized by recurrent intrusive thoughts and ritualized actions, affects
between 1% and 3% of the general population (Karno, Golding, Sorenson, & Burnam, 1988;
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Weismann etal., 1994, Kessler et al., 2005). Recent research has highlighted the heterogeneous
nature of this disorder, and investigations are beginning to explore the range of symptoms that
fall under the broader categories of obsessions and compulsions (Mataix-Cols, Rosario-
Campos, & Leckman, 2005). Hoarding behaviors can be thought of as one type of OCD
symptom, and there is evidence that suggests individuals who hoard make up a distinct subtype
within the larger construct of OCD. Converging evidence for the distinctiveness of hoarding
compared to other OCD symptoms has been garnered from neuroimaging (Saxena et al.,
2004; Mataix-Cols et al., 2004), genetic (Zhang et al., 2002; Samuels et al., in press), and
treatment studies (Saxena et al., 2002; Winsberg, Cassic, & Koran, 1999). Hoarding can also
occur outside of OCD, with some individuals apparently having hoarding problems only, or
having hoarding as a symptom of other medical or psychological disorders (Maier, 2004).

A growing number of clinical investigations has attempted to accurately characterize hoarding
features in OCD, so as to evaluate further validation for this potential OCD subtype. Results
across studies have revealed clinically significant differences between OCD patients with and
without hoarding symptoms. Samuels et al. (2002) found an earlier age of OCD onset among
hoarders, as well as increased prevalence rates of social phobia, personality disorders and
pathological grooming behaviors. In a more recent study with a larger sample, Samuels and
colleagues (2006) did not find an association between hoarding and earlier OCD onset, but did
find that OCD hoarders had less insight and suffered from more severe OCD symptoms. That
investigation revealed that hoarders had a greater prevalence of social phobia, generalized
anxiety disorder and obsessive-compulsive and dependent personality disorders. Fontenelle,
Mendlowicz, Soares and Versiani (2004) also reported that hoarding patients had an earlier
age of onset. They furthermore found that hoarders had higher education, and more symmetry
obsessions and ordering, repeating and counting compulsions. Lochner et al. (2005) reported
significantly greater functional impairment and OCD symptom severity among OCD-hoarders
as well increased rates of major depressive disorder, dysthymia, specific phobia and
generalized anxiety disorder. Finally, Lasalle-Ricci et al. (2006) reported a positive correlation
between hoarding scores and bipolar I, posttraumatic stress disorder (PTSD), and body
dysmorphic disorder comorbidities. This investigation also used the NEO Personality
inventory (Costa & McCrae, 1992) and found that hoarding was associated with higher scores
on the Neuroticism personality factor and was negatively correlated with Conscientiousness.

Despite these advances in characterizing the hoarding factor within OCD, research on this
phenomenon is still in its nascent stages and many unresolved questions remain. For example,
no consensus exists for the prevalence of hoarding behaviors in OCD, with rates ranging from
18% to 42% (Hanna, 1995; Rasmussen & Eisen, 1992; Samuels et al., 2002). The large
discrepancy between these prevalence rates may result from the lack of consensus regarding
the best method for assessing hoarding behaviors. The most widely used scale to assess OCD
symptoms is the Yale-Brown Obsessive Compulsive Scale — Symptom Checklist (Y-BOCS-
SC), which contains 71 questions pertaining to a wide range of obsession and compulsions.
While the Y-BOCS-SC is often viewed as the “golden standard” for assessing OCD symptoms
in general, it contains only two questions that tap hoarding thoughts and behaviors (Goodman
et al., 1989). The majority of the phenotypic investigations of OCD-hoarding has used these
two questions to determine hoarding group-status (e.g., Frost, Steketee, Williams, & Warren
2000; Fontenelle, Mendlowicz, Soares, & Versiani, 2004; Lochner et al., 2005). Other
investigations have relied on clinician ratings to determine the extent of hoarding (Samuels et
al., 2002; Grisham et al., 2005). Despite the reliance on a reliable measure and qualified raters,
both of these assessment approaches may not accurately capture hoarding status. The reliability
of self-report measures may be compromised by the diminished insight hoarders often
demonstrate with regard to their saving behaviors (Samuels et al., 2006). Similarly, interview
data may be unreliable given that individuals may underreport their hoarding symptoms due
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to embarrassment. Thus, neither assessment approach, in and of itself, may accurately capture
hoarding status.

A previous investigation by this group assessed the association between hoarding behavior and
a number of clinical features in a sample of individuals with OCD (Lasalle-Ricci et al.,
2006). The current report seeks to extend that phenotypic examination of the hoarding factor,
and furthermore hopes to address a number of methodological limitations of past
investigations. For this purpose, we utilized a multi-method approach to ascertain hoarding
status. By combining self-report and interview based-methods, we aimed to more accurately
divide our sample of individuals with OCD into those with serious hoarding problems and
those who do not endorse major hoarding problems. Second, our sample is larger than that of
many other studies used to assess phenotypic differences between hoarding and non-hoarding
OCD patients. Specifically, we have more than doubled the original sample reported by
Lasalle-Ricci and colleagues (2006), which provides a more adequate basis to assess a number
of the mixed findings reviewed above.

We first compared hoarding and non-hoarding OCD patients on a number of features, including
OCD age of onset, OCD symptom severity, depressive symptomatology, and global
impairment of functioning. Second, we assessed differences between hoarding and non-
hoarding individuals in psychiatric comorbidity. For these analyses we set a relatively
conservative significance level of p<.01 to adjust for multiple testing. Finally, we investigated
the relationship between hoarding and gender. Gender differences have only rarely been
investigated in OCD hoarding samples, and preliminary findings have been inconclusive
(Samuels et al., 2002; Fontenelle et al., 2004). To the best of our knowledge, no previous study
has sought to explicitly evaluate gender-specific differences in the hoarding phenotype. We
thus compared males and females on the phenotypic and comorbidity factors outlined above.
Because of the exploratory nature of these analyses we set a less conservative value of p<.05.

This study included 473 OCD patients from the Adult OCD Clinic at the National Institute of
Mental Health who were participating in a separate genetic investigation. Participants were
recruited though referrals, newspaper advertisements, information booths at OCD and other
conferences, and the NIMH website, which specifically mentioned interest in hoarding
behaviors in the general context of an OCD study. Inclusion criteria consisted of having a
lifetime diagnosis of OCD and being at least 18 years of age. Exclusion criteria included active
psychosis, severe mental retardation and OCD symptoms that occurred solely in the context
of depression.

The sample consisted of 184 (38.9%) men and 289 (61.1%) women. Participants were quite
well educated, with 64.0% reporting a college degree and 20.7% achieving a graduate degree.
The sample was primarily Caucasian (88.4%), but included small groups of Hispanic (2.4%),
Asian (2.2%), African American (2.4%), and other (4.6%) participants. This sample was more
than double the size of our initial study of OCD hoarders (LaSalle-Ricci et al., 2006), and as
that study used a different ascertainment strategy that cohort was included in the present study;
in addition, partial data from 20 of the 473 individuals in the present study was included in
another collaborative report recently published, which also used different assessments of
hoarding (Samuels et al., 2006).
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Structured Clinical Interview for DSM-IV-TR Axis | Disorders Patient Edition
(SCID-P)—The SCID-P (First et al., 2001) was used to diagnose major DSM-IV Axis |
disorders, including OCD. Interviews were conducted by clinically trained interviewers either
on site or over the telephone. To ensure reliability, a blind diagnostic procedure was used in
which two independent reviewers evaluated each diagnosis. The SCID-P has been found to be
a highly reliable measure for most Axis | (Segal, Hersen, & Van Hasselt, 1994).

Yale-Brown Obsessive Compulsive Scale (Y-BOCS)—The Y-BOCS (Goodman et al.,
1989b) is a 10-item assessment of obsessive-compulsive symptom severity. The Y-BOCS has
been found to have high inter-rater reliability, internal consistency, and excellent concurrent
validity with another measure of OCD severity (Goodman et al., 1989). The Y-BOCS also
includes a symptom checklist (Y-BOCS-SC), which consists of 71 items assessing present and
lifetime obsessions and compulsions. The Y-BOCS-SC is divided into 15 clinically determined
categories of OCD symptoms, including hoarding obsessions and compulsions (Goodman et
al., 1989a). The Y-BOCS-SC exists in both clinical interview and self report forms, which
have been found to yield highly correlated results (Steketee, Frost, & Bogart, 1996). Only the
self report form was used in this study.

Global Assessment of Function (GAF)—The GAF is one of the axes of the DSM-IV
(American Psychiatric Association, 1994). It assesses general psychological, occupational, and
social functioning on a 100 point scale and has been shown to be a valid and reliable measure
of psychiatric health and disturbance (Jones, Thornicroft, Coffey, & Dunn, 1995; Piersma &
Boes, 1997; Sohlberg 1989).

Beck Depression Inventory (BDI)—Dysphoria was assessed with the BDI (Beck et al.,
1979), a 21-question measure of current mood on a 4 point scale. The BDI has been shown to
have high concurrent validity and strong convergent validity (Beck, Steer, & Garbin, 1988).

Saving Inventory-Revised (SI-R)—The SI-R is a 23-item questionnaire designed to
measure hoarding-related behaviors, including difficulty discarding, acquisition, and clutter
(Frost, Steketee, & Greene, 2003). It has been found to be a valid measure of hoarding behaviors
in both clinical and non-clinical populations (Coles, Frost, Heimberg, & Steketee, 2003; Frost,
Steketee, & Grisham, 2004). The SI-R has been found to have good test-retest reliability and
strong internal consistency (Frost, Steketee, & Grisham, 2004).

Hoarding Classification—This study used a strict definition of hoarding that combined
both the Y-BOCS-SC hoarding items and a clinician-based rating of hoarding. Patients who
endorsed both of the Y-BOCS-SC hoarding questions and endorsed significant hoarding
symptoms during the clinical interview were classified as hoarders. Patients who did not report
hoarding on the Y-BOCS-SC or who did not mention hoarding symptoms during the clinical
interview were placed in the non-hoarding group. For a minority (131 of 473) of cases the Y-
BOCS-SC was unavailable, so the Thoughts and Behaviors Inventory (TBI), an updated and
modified version of the Y-BOCS-SC, with high concurrent validity, was used as a substitute
(Slattery et al., 2004; Hasler et al., 2005).

Using our composite criteria, 115 (24.3 %) of the 473 participants with OCD in the sample
were classified as hoarders. To evaluate the validity of this classification method we used an
independent, well-validated, hoarding-specific rating scale to compare OCD patients with and
without composite criteria-defined hoarding. Saving Inventory-Revised (SI-R) ratings were
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from the most-recently recruited sub-set of the larger sample (N = 322/473). Results confirmed
that the hoarding group scored markedly higher (M = 48.4, SD = 16.8) on the SI-R than the
non-hoarding group (M =19.6, SD = 16.3; t =—13.78, p <.001). Of note, the mean SI-R score
for our hoarding group was similar to that reported by Frost, Steketee and Grisham (2004) for
individuals with OCD who hoard. Similarly, our non-hoarding OCD patients scored similarly
to non-hoarding OCD subjects and non-hoarding non-OCD controls in that study. This
confirms that our composite hoarding classification method was valid.

Analysis of demographic variables revealed that the female to male ratio was similar for both
the hoarding and non-hoarding groups (64 of 289 (22.1%) females were hoarders, compared
to 51 of 184 (27.7%) males). Furthermore, no significant differences were found for age, race,
or education [Table 1]. When income was measured on a six category scale, in increasing
increments of $15,000, the hoarding group’s average score on this socioeconomic scale was
significantly lower than the non-hoarders (F = 14.18, p < .01). More detailed analysis revealed
that hoarders were more likely to fall in the lowest income bracket (F = 6.64, p <.01) and were
less likely to be in the highest bracket at a trend level (F = 4.59, p < .05) [Table 1]. Although
the hoarding and non-hoarding groups did not differ in age, there was a trend level association
in which the hoarding group was less likely to be currently married than the non-hoarding
group (F = 4.44, p <.05)

OCD Features, Impairment and Depressive Symptomatology

Comorbidity

Results are summarized in Table 2. Compared to non-hoarders, the hoarding group reported
greater OCD symptom severity as assessed by the Y-BOCS total score (t = —-2.52, p <.01).
We furthermore found that the hoarding group reported significantly greater Y-BOCS
compulsion scores (t = —3.23, p <.001), but did not differ significantly from non-hoarders in
terms of obsession severity. Members of the hoarding group endorsed more symptoms on the
Y-BOCS-SC than non-hoarders, indicating that they experienced a greater total number of
various other OCD symptoms in addition to hoarding (t = —4.7, p <.001). In terms of the
different Y-BOCS-SC symptom categories, members of the hoarding group exhibited
significantly more contamination, sexual, religious, symmetry, and somatic obsessions but not
aggressive obsessions and more ordering compulsions. No significant difference was found
between hoarders and non-hoarders with respect to OCD age of onset. The hoarding group
scored significantly higher on the BDI (t = —4.41, p <.001), indicating greater levels of
depressive symptoms. Finally, with regard to global impairment of functioning, hoarders had
lower scores on the GAF (t = 4.39, p <.001), indicating greater levels of impairment and
disability. In order to ensure that the reduced GAF scores were not a direct result of increased
depressive symptoms we conducted a one-way between-groups analysis of covariance
comparing hoarders and non-hoarders on their global functioning, while simultaneously taking
into account depressive symptoms and gender. The independent variable was hoarding group
status and the dependent variable was GAF score. Participants’ scores on the BDI were entered
as covariates. After adjusting for BDI scores, we found that hoarders (adjusted mean = 62.5,
standard error = 1.57) were still significantly different from non-hoarders (adjusted mean =
66.6, standard error = .85) on GAF levels F(1,284)=5.25, p=.02, eta squared=.018.

Our second aim was to compare hoarders and non-hoarders’ lifetime prevalence rates of a range
of Axis I disorders that may be comorbid to the primary diagnosis of OCD. In general, comorbid
psychiatric disorders were common in our sample, with 92% of participants having at least one
additional diagnosis during their lifetime (M = 2.71; SD = 1.89). On average, patients in the
hoarding group had significantly more additional disorders than the non-hoarding group (t =
—2.8, p < .01). Results from chi-square tests comparing hoarders and non-hoarder on each
specific disorder are presented in Figure 1. Compared to non-hoarders, the rates of comorbid
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social anxiety disorder (F = 8.6, p <.01) and substance use disorders (F = 7.89, p <.01) were
significantly higher in the hoarding group. There was also a trend for hoarders to have a greater
prevalence of bipolar | disorder (F = 3.83, p < .05).

An additional component of our second aim was to conduct a more comprehensive assessment
of the association between hoarding and eating disorder psychopathology. A trend in the data
indicated that hoarding was associated with a more than two-fold higher rate of binge-eating
disorder (F = 5.94, p <.05). No association was found between hoarding and the other eating
disorders, anorexia nervosa and bulimia nervosa.

Gender Analysis

To further elucidate the relationship between hoarding and gender we conducted the above
analyses for females and males separately. Compared to female non-hoarders, female hoarders
had significantly greater total Y-BOCS severity scores (t =—2.87, p <.01), and higher rates of
bipolar I (F =5.28, p <.02), binge eating disorder (F = 7.93, p < .01), and substance abuse
disorders (F = 12.03, p <.001). Restricting analyses to the female portion of our sample also
revealed several significant results that were not observed for the sample as a whole. As shown
in Table 3, female hoarders had an earlier age of OCD onset (t = 2.06, p <.04), and greater
prevalence of panic disorder (F = 5.69, p < .01) and alcohol abuse disorders (F =4.64,p <.
03). Male hoarders did not differ from male non-hoarders on any of these variables, though we
did find significantly greater rates of comorbid social phobia in male hoarders compared to
male non-hoarders (F = 9.84, p < .01). In addition, male hoarders reported significantly more
symmetry obsessions than male non-hoarders (F = 7.08, p <.01), but no differences were found
for any of the other Y-BOCS SC symptom categories. Female hoarders reported greater
repeating compulsions than female non-hoarders (F = 5.38, p <.01), as well as increased rates
of contamination, sexual, religious, symmetry, and somatic obsessions and ordering
compulsions.

Discussion

This study’s large sample size has enabled us to shed further light on conflicting findings about
hoarding behaviors and also to replicate and validate some of the analyses of earlier reports.
Unlike two previous investigations (Fontenelle, Mendlowicz, Soares, & Versiani, 2004;
Samuels et al. 2002) we did not find an association between hoarding and an earlier age of
OCD onset for our sample as a whole. That being said, female hoarders in our sample did have
a younger age of onset compared to female non-hoarders, a finding of interest as individuals
with an earlier age of OCD onset tend to have more severe OCD symptomatology and more
familial OCD (Fontenelle, Mendlowicz, Marques, & Versiani, 2003; Chabane, et al., 2005) .
We did not find that hoarders were older than non-hoarders as had been reported in some studies
(Frost, Steketee, Williams & Warren, 2000; Saxena et al., 2002). Our trend-level finding that
hoarders were less likely to be married at the time of the study fits in with the findings of
Samuels et al. (2002). This may relate to hoarders’ increased rate of social phobia, or to their
greater global impairment. Additionally, the accumulated clutter associated with hoarding
itself might discourage some relationships. We found that hoarders had higher total scores on
the Y-BOCS and therefore suffered from greater OCD symptom severity, in agreement with
Lochner et al. (2005), though this effect was primarily driven by the females in the sample.
Further analysis showed that hoarders only scored significantly higher on the compulsions
portion of the scale and did not differ from non-hoarders in their obsessions severity. This is
an interesting finding that may relate to the nature of hoarding symptoms. However, it could
also be related to the fact that hoarders endorsed more total OCD symptoms in general. One
of the shortcomings of the Y-BOCS is that it does not specifically asses the severity of each
OCD symptom group. The recently developed DY-BOCS (Rosario-Campos et al., 2006)
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individually assesses the severity of each OCD symptom category and could help clarify this
issue in future studies.

Our finding that hoarders endorsed more ordering compulsions and contamination, sexual,
religious, symmetry, and somatic obsessions differs from Samuels et al.’s (2002) finding of
greater symmetry obsessions and counting and ordering compulsions. These differences may
in part derive from our use of the self report Y-BOCS-SC, as patients have been found to report
more symptoms on the self report form than on the interview based form (Steketee, Frost &
Bogart, 1996).

We also found that hoarders suffered from a greater degree of global impairment than non-
hoarders. The ANCOVA analysis controlling for BDI scores revealed that this increased
impairment was not solely the result of increased depressive symptoms. This finding is in line
with the investigation by Lochner and colleagues (2005), as well as with a number of reports
by Frost, Steketee, and colleagues (e.g., Frost, Steketee, Williams & Warren, 2000) that have
found marked impairment in functioning in hoarding samples. This greater global impairment
may stem from the phenotypic differences between hoarders and non-hoarders, including
greater comorbidity, greater OCD symptom severity, and greater depressive symptoms.
Impairment also may arise from the nature of hoarding behaviors per se. That is, the clutter
associated with hoarding can be debilitating and the acquisitioning of items can consume much
of an individual’s time--and sometimes even their financial resources (Frost, Steketee, &
Williams, 2000). Our finding that hoarders had significantly greater scores on the BDI without
having higher rates of major depressive disorder or dysthymia is intriguing and may warrant
future investigation. Of note, our finding is not in agreement with other data (Wu & Watson,
2005), which reports that hoarding is less strongly related to negative affectivity than other
OCD symptoms (e.g., checking). However, that study did not exclusively use an OCD sample.
Rather, only 54 of the 160 psychiatric patients studied had an OCD diagnosis (Wu & Watson,
2005). Therefore it is possible that hoarding in the absence of OCD may be associated with
fewer negative effects. Indeed, Grisham and colleagues found that hoarders without OCD
reported less anxiety, stress and negative affectivity compared to patients with OCD and with
OCD and hoarding (2005).

The results of the current study support the general finding that hoarders suffer from more
comorbid psychiatric disorders. Our findings of increased prevalence rates of social phobia,
substance abuse and a trend towards bipolar | among hoarders are consistent with previously
reported findings (Samuels et al., 2002; LaSalle-Ricci et al., 2006). Our study sought to use a
more fine-grained approach to investigate the relationship between hoarding and the individual
eating disorders. Several previous studies (e.g., Samuels et al., 2002; Fontenelle et al., 2004;
Lochner et al., 2005) combined a number of diverse eating disorders (e.g., anorexia nervosa
and binge-eating disorder) into one general category. Our finding of a trend in which binge-
eating disorder was more prevalent in hoarders is meaningful because it supports LaSalle Ricci
and colleagues’ (2006) previously reported association and is in line with the findings of
Fontenelle et al. (2004) of a relationship between hoarding and a combined eating disorders
rating that included bulimia nervosa and binge-eating disorder. Follow-up analyses revealed
that many of these comorbidity relationships were gender specific. These differences may arise
from baseline differences in the disorder prevalence rates between genders. For example, panic
disorder is more common in females (Pigott 2003). Social phobia, which is generally more
common in women (Pigott 2003), has been found to be more common in male OCD patients
than in female OCD patients (Tukel et al., 2004). That being said, prevalence rates most likely
only partially account for our finding and further research is needed on gender and hoarding.

Our study included some participants whose data contributed to an earlier report by our group
(LaSalle-Ricci et al., 2006). The current study has, however, more than doubled the sample
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size of the previous investigation, increasing it from 204 to 473. In further contrast to the study
conducted by LaSalle-Ricci et al., our investigation used a newly-developed dichotomous
grouping methodology to compare hoarders and non-hoarders based on a combination of
interviewer assessments and self-ratings. This hoarding evaluation method was validated by
comparison with an independent 23-item hoarding scale, the Saving Inventory-Revised (Frost,
Steketee, & Green, 2003). Given these methodological differences, a considerable number of
our findings differ from those of the previous study. For example, while LaSalle-Ricci et al.
found no relationship between social phobia and hoarding, the present study found a significant
increase in social phobia among hoarders. Also, whereas the previous investigation
documented a relationship between hoarding and PTSD and body dysmorphic disorder, we
found no significant associations between them.

One of the main findings from this study was that individuals with OCD and hoarding behaviors
tended to be more impaired than their non-hoarding counterparts in terms of greater OCD
symptom severity, lower global functioning ratings, and more comorbid disorders. These
combined factors suggest a possible explanation for why hoarders may have poorer responses
to treatments across modalities. For example, hoarders have been found to be less responsive
to both cognitive behavioral (Saxena et al., 2002) and psychopharmacologic treatments
(Winsberg, Cassic, & Koran, 1999), though a recent study found hoarders responded equally
well to paroxetine treatment (Saxena, Brody, Maidment, & Baxter, 2006). If treatment
programs are indeed less efficacious for hoarders, the increased incidence of alcohol and
substance abuse in some hoarders may represent a form of self-medicating. Clinicians should
assess comorbid disorders and make appropriate considerations regarding these disorders when
designing treatment plans for hoarders.

Gender seems to play an important role in the phenotypic presentation of OCD patients with
hoarding symptoms. The results indicate that the hoarding phenotype may differ across gender,
with females hoarders experiencing more severe OCD symptoms, earlier age of OCD onset
and a broader range of psychiatric comorbidity, such as bipolar | disorder, panic disorder,
binge-eating disorder, alcohol abuse and substance abuse.

One of the limitations of this study was the recruitment method. Although some of our
advertisements did specifically mention our interest in hoarding and collecting problems, our
recruitment materials were primarily aimed at individuals who met full OCD diagnostic
criteria. Individuals who had hoarding as an isolated problem are likely underrepresented in
our sample. Grisham and colleagues have suggested that compulsive hoarding may be a
clinically distinct syndrome in the absence of OCD (2005), something our study cannot address.
All members of our OCD-hoarding group reported other OCD symptoms and on average they
endorsed 30 of the 71 Y-BOCS symptoms. This was significantly greater than the number of
OCD symptoms reported by the non-hoarding group, which further supports an association
between hoarding and a more severe form of OCD. Further evaluation of these analyses in a
non-OCD hoarding sample would be valuable to see if these results are true for hoarding in
general or specific to hoarding in the context of OCD.

Our findings suggest that OCD patients with hoarding symptoms are clinically distinct from
OCD non-hoarders. This general conclusion supports recent investigations seeking to evaluate
specific genetic correlates of hoarding behaviors. Hoarding has been investigated as a specific
phenotype in two genome-wide scans, one in individuals with Tourette’s syndrome (Zhang et
al., 2002) and one in OCD patients (Samuels et al., in press). Both studies found evidence of
suggestive linkage, with chromosomal regions on 3, 4, 5, 14 and 17 identified. The peak region
in the OCD sample that was different in hoarders compared to non-hoarding OCD subjects
emerged only when hoarding was considered separately, and represented a peak not identified
in the initial scan based on OCD diagnosis alone (Shugart et al. 2006; Samuels et al., in
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press). Clarification of the definition of the hoarding phenotype in this and other studies should
benefit future genotype-phenotype investigations. It is noteworthy that a large number of our
findings were driven by the females in our sample. Further research into gender-related
associations of hoarding will be important in both phenotypic genetic, and clinical
investigations.
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Figure 1.

Lifetime comorbidity in OCD patients with and without hoarding symptoms.

Note on Figure 1. MDD = Major Depressive Disorder; BP | = Bipolar | Disorder; BP 1l =
Bipolar Il Disorder; S. Phobia = Simple Phobia; AUD = Alcohol Use Disorders; SUD =
Substance Use Disorders; PD = Panic Disorder; Ag = Agoraphobia; SAD = Social Anxiety
Disorder; GAD = Generalized Anxiety Disorder; PTSD = Posttraumatic Stress Disorder; BDD
= Body Dysmorphic Disorder; BED = Binge Eating Disorder; AN = Anorexia Nervosa; BN =
Bulimia Nervosa

*p <0.05
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