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Hoarding: OCD cluster or independent disorder?

Abstract

In the last edition of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-V) there is a new listed disorder, named hoarding disorder (HD) (American
Psychiatric Association, 2013). Until now, hoarding behaviors were viewed as a
symptom dimension of obsessive-compulsive disorder (OCD).

Hoarding is defined as the extensive acquisition and inability to discard several
objects that may appear of limited value to others, resulting in excessive clutter.
Several recent investigations suggest that hoarding is clinically, neurobiologically and
genetically distinct from OCD, which has implications in treatment and prognosis.

It is now consensual that HD is a distinct entity, with a well-defined course of the
disorder, a specific presentation of symptoms and a need of a precise treatment,
particularly in cognitive and behavioral aspects. The alterations on the new edition of
the DSM-V emphasize the need of further research and clarification into a lot of
aspects of this new disorder.

In this article, we discuss the evidence that enlightens this new classification, as

well as some future implications.

Keywords: Hoarding Disorder; Obsessive-Compulsive Disorder; Diagnostic

and Statistical Manual of Mental Disorders V.



Introduction

Hoarding disorder is characterized by an excessive acquisition and failure to
discard objects of limited value, a cluttered living environment, and significant distress
or impairment associated with these symptoms (Frost & Hartl, 1996). In some cases,
the severity of these symptoms can reach levels that enable the patients from doing
basic daily life activities, such as cooking, eating, moving around their own house or
even sleeping (Frost & Hartl, 1996). These situations can achieve scenarios where
hoarding becomes a threatening problem that puts people at risk of falls, accidents,
sanitary problems and fire (Frost, Steketee, & Williams, 2000; Mogan, Kyrios,
Schweitzer, Yap, & Moulding, 2012; G. Steketee, Frost, & Kim, 2001).

This condition is associated with an important economic and social burden and
is present in approximately 2-5% of the population (Mueller, Mitchell, Crosbhy,
Glaesmer, & de Zwaan, 2009; J. F. Samuels et al., 2008). In the United States of
America, it is estimated that, in average, patients who suffer from hoarding
symptomatology report 7.0 psychiatric work impairment days per month. (Tolin, Frost,
Steketee, Gray, & Fitch, 2008). According to the same study, hoarding patients have a
broad range of other chronic medical concerns and a five-fold higher rate use of
services of mental institutions (Tolin et al., 2008).

Historically, hoarding has been considered a personality trait, and more
recently, a symptom, or symptom dimension, of obsessive—compulsive disorder (OCD)
(Fernandez de la Cruz et al.,, 2013). In the previous edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR), hoarding was considered one of
the eight criteria for the diagnosis of obsessive-compulsive personality disorder
(OCPD) (American Psychiatric Association, 2000). Also, when in the presence of
severe hoarding symptoms, the diagnosis of OCD was required (American Psychiatric
Association, 2000). Nevertheless, an important number of individuals with severe
hoarding do not demonstrate other OCD symptoms (Pertusa et al., 2008; J. F. Samuels
et al., 2008).

Recent conceptualizations suggest that, in most cases, hoarding appears to be
a sole diagnostic entity named hoarding disorder (HD), which was included in the 5th
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V) (Mataix-
Cols, Fernandez de la Cruz, Nakao, Pertusa, & Anxiety Obsessive-Compulsive, 2011).

Diagnostic criteria for HD include a persistent difficulty discarding or parting with
possessions (Criterion A), which is due to a perceived need to save the items and
distress associated with discarding them (Criterion B); the accumulation of possessions
that clutter active living areas of the home to the extent that their intended use is

significantly compromised (Criterion C); marked distress or impairment (Criterion D);
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and symptoms not being attributable to another medical condition (Criterion E) and/or
another DSM-5 disorder (Criterion F) (American Psychiatric Association, 2013). The
presence of excessive acquisition and the degree of insight (good, poor or absent) are
specifiers for the HD diagnosis (American Psychiatric Association, 2013).

The goal of this review article is to address the arguments and the discussion
around this new diagnostic entity and to reflect about some of the consequences that
this new classification of the referred symptoms implies.

Materials and Methods

The research of articles for this review was made in three medical databases:
PubMed, Scopus and Web of Knowledge.

The initial search with the following query “(obsessive-compulsive disorder)
AND hoarding” resulted in 1196 abstracts, as follows: 363 from PubMed, 423 from
Scopus and 410 from Web of Knowledge. The limits applied to this search were:
inclusion of articles written in English, Portuguese and Spanish, and exclusion of
editorials and conference articles.

After excluding for the repeated references, 529 abstracts remained.

The application of the exclusion criteria to the obtained abstracts (studies about
obsessive-compulsive personality disorder; studies about animal hoarding) and the
research for free full-text articles resulted in 123 articles from which were obtained the

references used in this study.

Results and Discussion

In the last years, a lot of attention has been given to the subject of hoarding and
to all the discussion that concerns this. Many are the authors that have studied the
hoarding symptoms from a behavioral and clinical point of view, concerning the beliefs
and experiences of such patients, the items collected, the presence of stressful life
events, comorbidities, quality of life , and the relationship of all previously mentioned
with OCD presentation and core features. One of the main focus of such research is
the answer to the question whether hoarding is a symptom of OCD or a distinct
disorder (Rachman, Elliott, Shafran, & Radomsky, 2009).

Behavioral evidence
So far, hoarding has been approached as a symptom of OCD and it has been
included in most structured interviews and questionnaires to access the

symptomatology of OCD (Mataix-Cols et al., 2010).



In fact, hoarding can be an OCD symptom, with the evidence showing that it
can be related to beliefs about fear of contaminating others, which originates difficulties
discarding hoarded items (Pertusa, Frost, & Mataix-Cols, 2010). In spite of this, there is
a growing body of evidence and consensus that supports the idea that hoarding is not
related to OCD in the majority of the cases, with a percentage as high as 80% of
hoarders who don’t exhibit other OCD symptoms (Pertusa et al., 2008; J. F. Samuels et
al., 2008).

A deep analysis of the psychopathology of hoarding behaviors can reveal that
these differ considerably from OCD symptoms, despite the existence of some overlap
between them. One important aspect of this consideration is the psychological
mechanism of experiential avoidance (EA) in OCD patients and pure hoarders
(Fernadndez de la Cruz et al., 2013). Experiential avoidance can be defined as ‘the
tendency to avoid contact with unwanted internal experiences” (Fernandez de la Cruz
et al., 2013). Several recent approaches to the conceptualization of hoarding behavior
take into account this psychological mechanism. Recent studies have compared the
levels of EA between OCD patients who exhibit hoarding behaviors and pure hoarders.
Individuals diagnosed with OCD who also reveal a hoarding component of their
disorder have reported greater EA beliefs related to their possessions when compared
to pure hoarders (Fernandez de la Cruz et al., 2013; Gordon, Salkovskis, & Oldfield,
2013). However, non-hoarding OCD individuals demonstrate similar levels of EA when
compared to OC hoarders (Fernandez de la Cruz et al., 2013). This could lead us to
think that EA is not specific of hoarding behaviors, but another study reported that EA
levels were greater among hoarders (M. G. Wheaton, Abramowitz, Franklin, Berman, &
Fabricant, 2011), which leaves us with discrepant arguments.

Hoarders with an OCD diagnosis also appear to report a greater fear of future
material deprivation than pure hoarding patients (Gordon et al., 2013). This referenced
study also found that OC hoarders have the tendency to report obsessional beliefs
related to their belongings, such as a fear of something bad happening if their objects
are discarded (Gordon et al.,, 2013). On the other hand, hoarders who don’t meet
criteria for an OCD diagnosis report a greater degree of emotional or intrinsic value
attributed to their possessions (Pertusa et al., 2008). Another point that is worth to
mention is how hoarding individuals appear to show an ego-syntonic disposition with
their symptoms. This statement takes us to reflect about possible differences between
the degree of insight of pure hoarders and OCD patients with a hoarding behavior.

OCD patients with a hoarding behavior appear to show a lower level of insight
into their condition (Jakubovski et al., 2011). Nevertheless, pure hoarders are also

characterized by an affected insight of their symptoms, which can be assessed by the
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fact that in most cases there is the need for a family or a public health authority
intervention. (Tolin, Fitch, Frost, & Steketee, 2010; Tolin et al., 2008).

The level of insight of OCD individuals and pure hoarders is an aspect that
deserves some attention. It is worth to mention that there is a striking difference
concerning the thoughts involved in OCD and in hoarding. While OCD patients
experience their obsessive thoughts as intrusive and stressful, hoarders do not feel that
their thought concerning material acquisition are intrusive or unwanted (Frost,
Steketee, & Tolin, 2012). This has implications on the level of insight of such patients.
In order to make a diagnosis of OCD, the patient should have some level of insight that
acknowledges the ego-dystonic nature of such repetitive obsessions. Even though this
doesn’t always happen, leading to a worse symptomatology of OCD (e.g., OCD
individuals with hoarding behaviors) (Jakubovski et al., 2011), it is not a mandatory
characteristic of OCD. In pure hoarders, their thoughts about possessions and their
meaning are experienced as part of their normal stream of thought (Mataix-Cols et al.,
2010), and there isn’t the need to perform any ritual to control them (Frost, Steketee, et
al., 2012). The distress felt by people who hoard comes mainly from the result of their
behavior: the clutter that fills up their homes and the conflicts with their families and
authorities (Frost, Ruby, & Shuer, 2012). This often leads hoarders to deny their
problem and to resist any interventions made by others in order to treat their
symptomology (Greenberg, 1987; G. Steketee, Frost, & Kyrios, 2003).

As stated before, OCD hoarders and pure hoarders are different in what
concerns the core of the motivation of their symptoms. OC hoarders act on such
behaviors due to obsessional beliefs about their acquisitions, believing that something
bad can happen if they discard their objects, harming others, for example (Seaman,
Oldfield, Gordon, Forrester, & Salkovskis, 2010). Also, the way their possessions are
organized is a reflection of their OC nature. OC hoarders tend to organize their objects
according to well defined categories, sometimes divided by the areas of their home,
reflecting the obsessive component of their disorder (e.g., counting and checking)
(Fontenelle et al.,, 2004; Pertusa et al.,, 2008; Torres et al., 2012; M. Wheaton,
Timpano, Lasalle-Ricci, & Murphy, 2008).

On the other hand, pure hoarders are disorganized and have different feelings
towards their possessions. They often perceive their acquisitions as valuable items,
even though when there is no attributable value to them. This can come from beliefs
about the potential usefulness of objects in the future which creates an anticipated
anxiety of discarding them (Gordon et al., 2013). The emotional avoidance of such
anxiety leads them to avoid discarding, which leads to a maladaptive coping

mechanism. In a study by Pertusa et al., in a hoarding sample without OCD, all
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participants reported attributing emotional or intrinsic value to the objects collected
(Pertusa et al., 2008). In fact, pure hoarders often feel positive emotions when
acquiring and reviewing their items. When trying to discard them, they often report a
feeling of grief (Frost, Steketee, et al., 2012). Once more, this leads hoarders to
emotional avoidance, avoiding discarding. Such emotions are rare in hoarders with
OCD (Mataix-Cols et al., 2010).

According to some studies, another characteristic of pure hoarders that doesn’t
seem to appear in OC hoarders are decision-making problems (even though this is
also a classical aspect of some OCD patients). It has been described that adults with
significant hoarding problems reported more decision-making problems than their
children or their spouses, or than OCD patients without hoarding behaviors (Frost,
Tolin, Steketee, & Oh, 2011; G. Steketee et al., 2003). More importantly, this
indecisiveness problem showed to be correlated with the three core features of
hoarding (excessive acquisition, difficulty discarding and clutter) and it was
independent of OC symptoms (Randy O. Frost et al., 2011). However, OC symptoms
seemed to be related to the acquisition of free materials (Randy O. Frost et al., 2011).
Nevertheless, it is important to mention that the evidence concerning this particular
aspect is not consensual. Therefore, it is not possible to draw any concrete conclusions
from the studies published so far.

Several correlational studies in the past years have demonstrated that hoarding
and typical OCD symptoms display a small to moderate range of correlation between
them, similar to correlations with symptoms of anxiety and depression (Abramowitz,
Wheaton, & Storch, 2008; Grisham, Brown, Liverant, & Campbell-Sills, 2005; Olatuniji,
Williams, Haslam, Abramowitz, & Tolin, 2008; Wu & Watson, 2005).

Another aspect related to hoarding behaviors that is worth mentioning is the
clinical entity denominated “Diogenes syndrome”. This is defined as a combination of
hoarding behaviors, social withdrawal and extreme self-neglect, most frequently in
elderly patients (Lahera, Saiz-Gonzlez, Martin-Ballesteros, Perez-Rodriguez, & Baca-
Garcia, 2006; Rosenthal, Stelian, Wagner, & Berkman, 1999). An important difference
between these patients and hoarders is the fact that these elders usually collect
garbage and become extremely isolated (Lee & LoGiudice, 2012). An important
guestion related to this is whether Diogenes syndrome is an extreme presentation of
hoarding behaviors or it is a distinct disorder that can present itself with such a low
insight, becoming delusional (Rosenthal et al., 1999). Current research is not clear on

this matter.



Stressful/traumatic life events

Hoarding behaviors seem to emerge as a result of genetic and environmental
factors (lervolino et al., 2009).

Hoarding individuals, with and without comorbid OCD, appear to report a higher
frequency and number of stressful and traumatic life events, such as having something
taken by force, being physically rough-handled or experiencing material deprivation
(Hartl, Duffany, Allen, Steketee, & Frost, 2005). A more recent study had similar results
with and extended sample, showing that hoarders reported more traumatic life events
than non-hoarding OCD individuals, and that these traumatic life events were related to
the severity of hoarding symptoms (Cromer, Schmidt, & Murphy, 2007). A more recent
study analyzed the impact of traumatic/stressful life events in pure hoarders, in OC
hoarders and in non-hoarding OCD patients, concluding that there is a positive
relationship between the number of such life events and the presence and severity of
hoarding behaviors, which wasn’t the case for non-hoarding OCD individuals (Landau
et al., 2011). It also concluded that an important percentage of hoarders link the
beginning of their symptoms with a stressful/traumatic life event (Landau et al., 2011).
The presence of stressful life events also appeared to be associated with the
exacerbation of hoarding symptoms, in a sample of individuals (with no distinction
between OC and pure hoarders) who self-reported hoarding behaviors (Tolin, Meunier,
Frost, & Steketee, 2010).

Comorbidities

A few studies have underlined the most frequent comorbidities between pure
hoarders and patients with non-hoarding OCD.

In a sample with such individuals, it was concluded that only 18% of hoarders
meet criteria for OCD (Frost, Steketee, & Tolin, 2011). Also, there was a rate of 50%
for major depressive disorder (MDD), 24.4% for generalized anxiety disorder (GAD),
23,5% for social phobia, as well as significant rates for attention deficit hyperactivity
disorder (ADHD) and impulse control disorders (such as kleptomania and compulsive
buying) among the hoarding sample. The rates of such diagnosis were lower in OCD
patients (R. O. Frost et al., 2011). Despite having experienced more stressful/traumatic
life events, there wasn’t a higher rate of post-traumatic stress disorder (PTSD) among
hoarders (R. O. Frost et al.,, 2011). Other findings also suggest a rate of 80% of
excessive acquisition (compulsive buying, kleptomania or acquiring free objects)
among self-reported hoarders (Frost, Tolin, Steketee, Fitch, & Selbo-Bruns, 2009).

In a more recent study, a large sample of self-reported hoarders was analyzed,

concluding that depression symptoms were the most frequent among these individuals
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(Hall, Tolin, Frost, & Steketee, 2013). Surprisingly, a high number of the participants
didn’t report symptoms of OCD or ADHD, even though a lot of them were associated
with indecisiveness and inattention problems (Hall et al., 2013).

The importance of a comorbid diagnosis of MDD in patients with hoarding
behaviors is related to the fact that such individuals may experience a feeling of grief
and loss when discarding their items, which has been reported by a great number of
hoarders (Frost, Steketee, & Grisham, 2004; Frost & Hartl, 1996). If a behavior of
fatigue-related avoidance and apathy is present, this may interfere with treatment,
becoming a difficult obstacle to overcome (G. Steketee, Frost, Tolin, Rasmussen, &
Brown, 2010).

In a large trial for hoarding disorder (HD), 31% of the participants with HD were
not associated with a comorbid diagnosis (Mataix-Cols, Billotti, FernAndez De La Cruz,
& Nordsletten, 2013).

An epidemiologic study reported that none of the hoarding participants had a
compatible diagnosis for OCD (J. F. Samuels et al., 2008). In another sample,
significant hoarding symptoms were found in 29% of GAD patients, compared to 17%
of OCD patients (Tolin, Meunier, Frost, & Steketee, 2011).

In spite of the existence of a correlation between hoarding symptoms and other
OCD symptoms, such correlation is much stronger between classic OCD symptoms
themselves (Abramowitz, Schwartz, Franklin, & Furr, 2003).

Concerning the frequency of personality disorders, OC hoarders have been
found to manifest more cluster B personality disorder traits than non-hoarding OCD
patients (Frost, Steketee, Williams, & Warren, 2000; Mataix-Cols, Baer, Rauch, &
Jenike, 2000; J. F. Samuels et al., 2007). Under this light, hoarding behaviors seem to
be linked to personality disorders, other than OCPD (avoidant, dependent, paranoid
and schizotypal) (J. F. Samuels et al., 2008).

Neurologic and cognitive evidence

Hoarding symptoms can be found in a variety of mental and organic disorders,
such as dementia, schizophrenia, autism and brain damage (Pertusa, Frost, Fullana, et
al., 2010; Gail Steketee & Frost, 2003).

Several studies have tried to find a neuroanatomical relationship with hoarding
symptoms, in human and animal models. This behavior is well studied in animals,
mostly in rodents, birds and primates (Mataix-Cols, Pertusa, & Snowdon, 2011). Such
studies reveal that subcortical limbic structures (nucleus accumbens, ventral tegmental
area, amygdala, hippocampus, thalamus, hypothalamus) and the ventro-medial

prefrontal cortex play an important role in hoarding behaviors (Mataix-Cols, Pertusa, et

8



al., 2011). An example, is the increasing of hoarding behavior in rats when the lateral
hypothalamus is electrically stimulated (Herberg & Blundell, 1967). Animal studies also
suggest the involvement of the dopaminergic system in hoarding behaviors: in rats, the
lesion of meso-cortical structures, leading to low levels of dopamine, showed to be
implied in hoarding behaviors that were later corrected by the administration of L-dopa
(Kalsbeek, De Bruin, Feenstra, Matthijssen, & Uylings, 1988; Kelley & Stinus, 1985).
This questions the role of dopaminergic drugs in the treatment of hoarding
symptomatology.

In patients that revealed the onset of hoarding symptoms after brain damage
occurred, the involved neuroanatomical structures in such lesions appeared to be the
anterior ventromedial prefrontal and cingulate cortices (Anderson, Damasio, &
Damasio, 2005; Hahm, Kang, Cheong, & Na, 2001; Volle, Beato, Levy, & Dubois,
2002).

In a neuroimaging study with patients suffering from fronto-temporal dementia,
pathological hoarding involved the ventromedial prefrontal cortex (Nakaaki et al.,
2007).

On the other hand, the brain structures associated with major symptoms
dimensions of OCD, such as washing and checking, seem to be the bilateral
ventromedial prefrontal regions and right caudate nucleus and the putamen/globus
pallidus, thalamus, and dorsal cortical areas, respectively (Mataix-Cols et al., 2004). In
the same imaging study, the hoarding symptomatology was associated with the left
precentral gyrus and the right orbitofrontal cortex (Mataix-Cols et al., 2004). This leads
us to think that different areas of the brain are related to different symptom dimensions
of OCD, specially hoarding behaviors, involving different neural pathways.

Besides MRI and PET studies, cerebral glucose metabolism studies also show
a difference between the hoarding dimension of OCD and the other symptom
dimensions  (aggressive/checking compulsions, symmetry obsessions and
contamination/washing obsessions and compulsions). In a study comparing hoarders,
non-hoarding OC patients and a group control with no psychiatric diagnosis, patients
with compulsive hoarding showed a lower level of cerebral glucose metabolism in the
posterior cingulate cortex and the occipital cortex (cuneus) (Saxena et al., 2004).
Hoarding individuals also revealed a lower glucose metabolism in the areas of the
dorsal anterior cingulate gyrus and the thalamus, when compared to non-hoarding OC
patients (Saxena et al., 2004). These findings support the idea of hoarding disorder as
a distinct cluster of OCD, specifically on a neurobiological level.

In addition to the mentioned above, several PET studies have reported that

classic OCD symptoms involve the areas of the orbito-frontal cortex, the ventromedial
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caudate, the globus pallidus and the medial dorsal nucleus of the thalamus (Baxter et
al., 1996; Modell, Mountz, Curtis, & Greden, 1989; Rapoport, 1990).

Regarding cognitive processes, hoarding patients tend to report more attention
problems than non-hoarding OCD individuals (Tolin, 2011b). These have been
evaluated trough standardized tests of attentional capacity, where hoarding appears to
be related with a low non-verbal attention, higher variability in reaction times, a low
ability to detect target stimulus and a high impulsivity (Grisham, Brown, Savage,
Steketee, & Barlow, 2007; Tolin, Villavicencio, Umbach, & Kurtz, 2011).

Another aspect that distinguishes hoarders from non-hoarding OCD patients is
memory. Hoarding individuals tend to complain about poor memory, compensating this
by saving items in order to remember important facts, moments or people (Hartl et al.,
2004). They also tend to keep their possessions in sight, in order not to forget where
they placed their objects or that they have them (Tolin, 2011b). A study that used
standardized tests to evaluate hoarder's memory deficits reported the use of less visual
recall strategies and impaired delayed recall, when compared to the control group
(Hartl et al., 2004).

Studies have also reported that OC hoarders have more indecisiveness
problems and, which leads to problems in categorization and decision making, resulting
in difficulties discarding (J. Samuels et al., 2002). Using the lowa Gambling Task (IGT),
OC hoarders have a poorer performance than non-hoarding OCD individuals
(Lawrence et al., 2006). On the contrary, these findings were not replicated by other
studies using samples of primary hoarders (Grisham et al., 2007; Grisham, Norberg,
Williams, Certoma, & Kadib, 2010).

Research is a not very enlightening on what concerns executive functions of
planning and problem solving. Some studies suggest that hoarders perform more
poorly on these tasks, when compared to controls (Grisham et al., 2010), whereas
others suggest the opposite (Tolin, Villavicencio, et al., 2011). Nevertheless, the ability
to categorize objects seems to be impaired in hoarding subjects (Wincze, Steketee, &
Frost, 2007). Hoarders also appear to exhibit more anxiety while performing

categorization tasks, than do the controls (Grisham et al., 2010).

Course of the disorders/Prognosis

OCD and hoarding have different courses, as disorders. Usually, classic OCD
symptoms start at the beginning of adulthood and they wax and wane over time,
becoming less severe over time (Frost, Steketee, et al., 2012). On the other hand,
hoarding symptoms tend to begin earlier in life (even in childhood) and become worse

at each decade of life (Ayers, Saxena, Golshan, & Wetherell, 2010; Grisham, Frost,
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Steketee, Kim, & Hood, 2006; Tolin, Meunier, et al., 2010). Another characteristic that
is worth mentioning is the level of insight. Hoarders have a much lower level of insight
into their problems than OCD patients (Tolin, Fitch, et al., 2010).

Concerning the prognosis of OCD and hoarding behaviors, hoarders are faced
with a worse prognosis. Pharmacological therapies that are available for hoarding
treatment are based on selective serotonin reuptake inhibitors (SSRI’s), which are also
used for treatment of classic OCD symptoms (Saxena, 2008). So far, hoarding
symptoms don’t seem to respond to such drugs as well as other OCD symptoms (Tolin,
2011b). Cognitive behavioral therapy is also a challenge in hoarding patients, due to
the frequent lack of insight that they present. On the other hand, OCD patients only
seem to loose insight into their condition in severe presentations of the disorder
(Jakubovski et al., 2011).

Conclusions

In the last decades, hoarding behaviors have been subject to several studies.

So far, hoarding has been considered a symptom of OCD, but recent evidence
suggests that it may be better classified as an individual entity, hoarding disorder,
instead of an OCD cluster.

Until this moment, there is not a satisfactory treatment for hoarding behaviors
(Tolin, 2011a, 2011b). A better understanding into the hoarding phenomenon may
provide advances on pharmacological and cognitive-behavioral treatments. To achieve
this, all aspects of this new categorized disorder must be considered, including
functional impairment and low quality of life reported by hoarders (Saxena et al., 2011),
the fact that these individuals tend to be more often victims of both violent and non-
violent crime (feeling less safe at their homes and neighborhoods) (Saxena et al.,
2011), maladaptive beliefs about their possessions (Gordon et al., 2013), as well as
other cognitive functions and deficits (Grisham et al., 2010; Hartl et al., 2004). These
aspects have been found to differ in hoarding and in classic OCD symptomatology
(Jang et al., 2010), which should be considered for the development of more effective
treatments of hoarding behaviors (Tolin, 2011a, 2011b).

Further research on hoarding as a clinical distinct disorder may help the
improvement of the pharmacological treatments and the cognitive behavioral therapies
that are currently used.

The current criteria for the new classification of hoarding disorder included in
the new DSM-V take into to account the description of symptoms (criteria A, B, and C),
the level of distress (criteria D) and the exclusion of organic disorders or any other

psychiatric disorders (criteria E and F) (American Psychiatric Association, 2013). The
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degree of insight and the level of acquisition were also included as specifiers
(American Psychiatric Association, 2013). These new criteria highlight that a diagnosis
of OCD must be ruled out in order to considerer the diagnosis of hoarding disorder.

Early research about hoarding disorder has been based on samples of
individuals diagnosed with OCD. Considering that fewer than 20% of the total of OCD
patients present with hoarding symptomatology (Frost, Steketee, et al., 2012), this
represents a clear bias of the findings and conclusions drawn from such works. The
use of the new criteria will be helpful in designing more appropriate studies to analyze
several unanswered questions and to develop scales that can properly access
hoarding disorder, considered that until now hoarding behaviors were assessed within
OCD measure scales (Frost et al., 2004), which posed a serious limitation on previous
studies.

With the advance on hoarding disorder classification made in the last edition of
the DSM, the future research and treatments for this condition shall be improved and

better directed to the target patients.
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BEFORE YOU BEGIN

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

All authors are requested to disclose any actual or potential conflict of interest including any financial,
personal or other relationships with other people or organizations within three years of beginning the
submitted work that could inappropriately influence, or be perceived to influence, their work. See
also http://www.elsevier.com/conflictsofinterest. Further information and an example of a Conflict of
Interest form can be found at: http://help.elsevier.com/app/answers/detail/a_id/286/p/7923.

Submission of an article implies that the work described has not been published previously (except
in the form of an abstract or as part of a published lecture or academic thesis or as an electronic
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication
elsewhere, that its publication is approved by all authors and tacitly or explicitly by the responsible
authorities where the work was carried out, and that, if accepted, it will not be published elsewhere
including electronically in the same form, in English or in any other language, without the written
consent of the copyright-holder.

This policy concerns the addition, deletion, or rearrangement of author names in the authorship of
accepted manuscripts:

Before the accepted manuscript is published in an online issue: Requests to add or remove an author,
or to rearrange the author names, must be sent to the Journal Manager from the corresponding author
of the accepted manuscript and must include: (a) the reason the name should be added or removed,
or the author names rearranged and (b) written confirmation (e-mail, fax, letter) from all authors that
they agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed. Requests that are not sent by
the corresponding author will be forwarded by the Journal Manager to the corresponding author, who
must follow the procedure as described above. Note that: (1) Journal Managers will inform the Journal
Editors of any such requests and (2) publication of the accepted manuscript in an online issue is
suspended until authorship has been agreed.

After the accepted manuscript is published in an online issue: Any requests to add, delete, or rearrange
author names in an article published in an online issue will follow the same policies as noted above
and result in a corrigendum.

This journal offers authors a choice in publishing their research: Open Access and Subscription.

For Subscription articles

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (for
more information on this and copyright, see http://www.elsevier.com/copyright). An e-mail will be
sent to the corresponding author confirming receipt of the manuscript together with a 'Journal
Publishing Agreement' form or a link to the online version of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations
(please consult http://www.elsevier.com/permissions). If excerpts from other copyrighted works are
included, the author(s) must obtain written permission from the copyright owners and credit the
source(s) in the article. Elsevier has preprinted forms for use by authors in these cases: please consult
http://www.elsevier.com/permissions.

For Open Access articles
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Upon acceptance of an article, authors will be asked to complete an 'Exclusive License
Agreement' (for more information see http://www.elsevier.com/OAauthoragreement). Permitted
reuse of open access articles is determined by the author's choice of user license (see
http://www.elsevier.com/openaccesslicenses).

Retained author rights

As an author you (or your employer or institution) retain certain rights. For more information on
author rights for:

Subscription articles please see
http://www.elsevier.com/journal-authors/author-rights-and-responsibilities.

Open access articles please see http://www.elsevier.com/OAauthoragreement.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Elsevier has established agreements and developed policies to allow authors whose articles appear in
journals published by Elsevier, to comply with potential manuscript archiving requirements as specified
as conditions of their grant awards. To learn more about existing agreements and policies please visit
http://www.elsevier.com/fundingbodies.

This journal offers authors a choice in publishing their research:

Open Access

¢ Articles are freely available to both subscribers and the wider public with permitted reuse

e An Open Access publication fee is payable by authors or their research funder

Subscription

¢ Articles are made available to subscribers as well as developing countries and patient groups through
our access programs (http://www.elsevier.com/access)

e No Open Access publication fee

All articles published Open Access will be immediately and permanently free for everyone to read
and download. Permitted reuse is defined by your choice of one of the following Creative Commons
user licenses:

Creative Commons Attribution (CC BY): lets others distribute and copy the article, to create
extracts, abstracts, and other revised versions, adaptations or derivative works of or from an article
(such as a translation), to include in a collective work (such as an anthology), to text or data mine
the article, even for commercial purposes, as long as they credit the author(s), do not represent the
author as endorsing their adaptation of the article, and do not modify the article in such a way as
to damage the author's honor or reputation.

Creative Commons Attribution-NonCommercial-ShareAlike (CC BY-NC-SA): for non-
commercial purposes, lets others distribute and copy the article, to create extracts, abstracts and
other revised versions, adaptations or derivative works of or from an article (such as a translation),
to include in a collective work (such as an anthology), to text and data mine the article, as long as
they credit the author(s), do not represent the author as endorsing their adaptation of the article, do
not modify the article in such a way as to damage the author's honor or reputation, and license their
new adaptations or creations under identical terms (CC BY-NC-SA).

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND): for non-
commercial purposes, lets others distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and provided they do not alter or modify
the article.

To provide Open Access, this journal has a publication fee which needs to be met by the authors or
their research funders for each article published Open Access.

Your publication choice will have no effect on the peer review process or acceptance of submitted
articles.
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The publication fee for this journal is $1800, excluding taxes. Learn more about Elsevier's pricing
policy: http://www.elsevier.com/openaccesspricing.

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing
to eliminate possible grammatical or spelling errors and to conform to correct scientific
English may wish to use the English Language Editing service available from Elsevier's
WebShop (http://webshop.elsevier.com/languageediting/) or visit our customer support site
(http://support.elsevier.com) for more information.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients and
any other individuals in an Elsevier publication. Written consents must be retained by the author and
copies of the consents or evidence that such consents have been obtained must be provided to Elsevier
on request. For more information, please review the E/sevier Policy on the Use of Images or Personal
Information of Patients or other Individuals, http://www.elsevier.com/patient-consent-policy. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts source files to a single PDF file of the
article, which is used in the peer-review process. Please note that even though manuscript source
files are converted to PDF files at submission for the review process, these source files are needed for
further processing after acceptance. All correspondence, including notification of the Editor's decision
and requests for revision, takes place by e-mail removing the need for a paper trail.

PREPARATION

Submission to this journal proceeds totally online and you will be guided stepwise through the creation
and uploading of your files. The system automatically converts your files to a single PDF file, which
is used in the peer-review process.

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file
to be used in the refereeing process. This can be a PDF file or a Word document, in any format or lay-
out that can be used by referees to evaluate your manuscript. It should contain high enough quality
figures for refereeing. If you prefer to do so, you may still provide all or some of the source files at
the initial submission. Please note that individual figure files larger than 10 MB must be uploaded
separately.

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct.

There are no strict formatting requirements but all manuscripts must contain the essential elements
needed to convey your manuscript, for example Abstract, Keywords, Introduction, Materials and
Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be included in
your initial submission for peer review purposes.

Divide the article into clearly defined sections.

Please ensure the text of your paper is double-spaced—this is an essential peer review requirement.
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Figures and tables embedded in text
Please ensure the figures and the tables included in the single file are placed next to the relevant text
in the manuscript, rather than at the bottom or the top of the file.

Author disclosure

Authors must provide three mandatory and one optional author disclosure statements. These
statements should be submitted as one separate document and not included as part of the manuscript.
Author disclosures will be automatically incorporated into the PDF builder of the online submission
system. They will appear in the journal article if the manuscript is accepted.

The four statements of the author disclosure document are described below. Statements should
not be numbered. Headings (i.e., Role of Funding Sources, Contributors, Conflict of Interest,
Acknowledgements) should be in bold with no white space between the heading and the text. Font
size should be the same as that used for references.

Statement 1: Role of Funding Sources

Authors must identify who provided financial support for the conduct of the research and/or
preparation of the manuscript and to briefly describe the role (if any) of the funding sponsor in study
design, collection, analysis, or interpretation of data, writing the manuscript, and the decision to
submit the manuscript for publication. If the funding source had no such involvement, the authors
should so state.

Example: Funding for this study was provided by NIAAA Grant R01-AA123456. NIAAA had no role
in the study design, collection, analysis or interpretation of the data, writing the manuscript, or the
decision to submit the paper for publication.

Statement 2: Contributors

Authors must declare their individual contributions to the manuscript. All authors must have materially
participated in the research and/or the manuscript preparation. Roles for each author should be
described. The disclosure must also clearly state and verify that all authors have approved the final
manuscript.

Example: Authors A and B designed the study and wrote the protocol. Author C conducted literature
searches and provided summaries of previous research studies. Author D conducted the statistical
analysis. Author B wrote the first draft of the manuscript and all authors contributed to and have
approved the final manuscript.

Statement 3: Conflict of Interest

All authors must disclose any actual or potential conflict of interest. Conflict of interest is defined
as any financial or personal relationships with individuals or organizations, occurring within three
(3) years of beginning the submitted work, which could inappropriately influence, or be perceived
to have influenced the submitted research manuscript. Potential conflict of interest would include
employment, consultancies, stock ownership (except personal investments equal to the lesser of one
percent (1%) of total personal investments or USD$5000), honoraria, paid expert testimony, patent
applications, registrations, and grants. If there are no conflicts of interest by any author, it should
state that there are none.

Example: Author B is a paid consultant for XYZ pharmaceutical company. All other authors declare
that they have no conflicts of interest.

Statement 4: Acknowledgements (optional)

Authors may provide Acknowledgments which will be published in a separate section along with the
manuscript. If there are no Acknowledgements, there should be no heading or acknowledgement
statement.

Example: The authors wish to thank Ms. A who assisted in the proof-reading of the manuscript.
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Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with an
editable file of the entire article. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. The electronic text should be prepared in
a way very similar to that of conventional manuscripts (see also the Guide to Publishing with Elsevier:
http://www.elsevier.com/guidepublication). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Introduction

State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results. If the focus of the paper is on a disorder other than OCD (as
defined in DSM-IV.TR), provide a rationale for including the disorder as an obsessive-compulsive
related disorder (see Editorial Guidance section).

Methods
Provide sufficient detail to allow the work to be reproduced. Methods already published should be
indicated by a reference: only relevant modifications should be described.

Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in the
Introduction and lay the foundation for further work. In contrast, a Calculation section represents a
practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. Avoid extensive
citations and discussion of published literature. Be sure to include limitations of the present study
and suggestions for future research.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eqg. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

Clinical reports and case histories

The Journal will consider clinical reports that articulate the treatment of OCD or related disorders using
any theoretical framework (biological, behavioral, cognitive, gestalt, humanistic, psychodynamic, and
others). Clinical reports should use the following format (maximum manuscript length is 30 pages
in total):

1. Theoretical and Research Basis for the Treatment

2. Case Introduction (presenting complaints, history, etc.)

3. Assessment (what instruments were used [and justification if needed])

4. Case Conceptualization (discuss the clinician's thinking about the case and the treatment selection)
5. Course of Treatment and Assessment of Progress (Describe what happened during treatment
and the outcome at post-treatment and follow up. If possible, use single case research design
methodology; see Barlow, Nock, &Hersen [2009])

6. Complicating Factors (if any, including medical management)
7. Treatment Implications of the Case
8. Recommendations to Clinicians and Students
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Shorter communications/Brief reports

This option is designed to allow publication of research reports that are not suitable for publication as
regular articles. Shorter Communications or Brief Reports are appropriate for articles with a specialized
focus or of particular didactic value. Manuscripts should be between 3000-5000 words, and must not
exceed the upper word limit. This limit includes the abstract, text, and references, but not the title
page, tables and figures.

e Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

e Author names and affiliations. Where the family name may be ambiguous (e.g., a double name),
please indicate this clearly. Present the authors' affiliation addresses (where the actual work was
done) below the names. Indicate all affiliations with a lower-case superscript letter immediately after
the author's name and in front of the appropriate address. Provide the full postal address of each
affiliation, including the country name and, if available, the e-mail address of each author.

e Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. Ensure that phone numbers (with country and area
code) are provided in addition to the e-mail address and the complete postal address.
Contact details must be kept up to date by the corresponding author.

e Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately from
the article, so it must be able to stand alone. For this reason, References should be avoided, but if
essential, then cite the author(s) and year(s). Also, non-standard or uncommon abbreviations should
be avoided, but if essential they must be defined at their first mention in the abstract itself.

A Graphical abstract is optional and should summarize the contents of the article in a concise, pictorial
form designed to capture the attention of a wide readership online. Authors must provide images
that clearly represent the work described in the article. Graphical abstracts should be submitted as a
separate file in the online submission system. Image size: Please provide an image with a minimum
of 531 x 1328 pixels (h x w) or proportionally more. The image should be readable at a size of 5 X
13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office
files. See http://www.elsevier.com/graphicalabstracts for examples.

Authors can make use of Elsevier's Illustration and Enhancement service to ensure the best
presentation of their images also in accordance with all technical requirements: Illustration Service.

Highlights are a short collection of bullet points that convey the core findings of the article. Highlights
are optional and should be submitted in a separate file in the online submission system. Please use
'Highlights' in the file name and include 3 to 5 bullet points (maximum 85 characters, including spaces,
per bullet point). See http://www.elsevier.com/highlights for examples.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).
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Present simple formulae in the line of normal text where possible and use the solidus (/) instead of
a horizontal line for small fractional terms, e.g., X/Y. In principle, variables are to be presented in
italics. Powers of e are often more conveniently denoted by exp. Number consecutively any equations
that have to be displayed separately from the text (if referred to explicitly in the text).

Footnotes should be used sparingly. Number them consecutively throughout the article. Many
wordprocessors build footnotes into the text, and this feature may be used. Should this not be the
case, indicate the position of footnotes in the text and present the footnotes themselves separately
at the end of the article. Do not include footnotes in the Reference list.

Table footnotes

Indicate each footnote in a table with a superscript lowercase letter.

Electronic artwork

General points

e Make sure you use uniform lettering and sizing of your original artwork.

e Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

e Number the illustrations according to their sequence in the text.

e Use a logical naming convention for your artwork files.

¢ Indicate per figure if it is a single, 1.5 or 2-column fitting image.

e For Word submissions only, you may still provide figures and their captions, and tables within a
single file at the revision stage.

¢ Please note that individual figure files larger than 10 MB must be provided in separate source files.
A detailed guide on electronic artwork is available on our website:
http://www.elsevier.com/artworkinstructions.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as' or
convert the images to one of the following formats (note the resolution requirements for line drawings,
halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi
is required.

Please do not:

e Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low.
e Supply files that are too low in resolution.

e Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear in
color on the Web (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or on the Web only. For further information on the
preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications which can arise by converting color figures to 'gray
scale' (for the printed version should you not opt for color in print) please submit in addition usable
black and white versions of all the color illustrations.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure
itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but
explain all symbols and abbreviations used.
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Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables
below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be
sparing in the use of tables and ensure that the data presented in tables do not duplicate results
described elsewhere in the article.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.g., after the reference list) under a
different heading if desired, or can be included in the reference list.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.

Reference formatting

There are no strict requirements on reference formatting at submission. References can be in any style
or format as long as the style is consistent. Where applicable, author(s) name(s), journal title/book
title, chapter title/article title, year of publication, volume number/book chapter and the pagination
must be present. Use of DOI is highly encouraged. The reference style used by the journal will be
applied to the accepted article by Elsevier at the proof stage. Note that missing data will be highlighted
at proof stage for the author to correct. If you do wish to format the references yourself they should
be arranged according to the following examples:

Reference style

Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American Psychological
Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
http://books.apa.org/books.cfm?id=4200067 or APA Order Dept., P.O.B. 2710, Hyattsville, MD
20784, USA or APA, 3 Henrietta Street, London, WC3E 8LU, UK.

List: references should be arranged first alphabetically and then further sorted chronologically if
necessary. More than one reference from the same author(s) in the same year must be identified by
the letters 'a’, 'b', 'c', etc., placed after the year of publication.

Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific article.
Journal of Scientific Communications, 163, 51-59.

Reference to a book:

Strunk, W., Jr., & White, E. B. (2000). The elements of style. (4th ed.). New York: Longman, (Chapter
4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article. In B. S.
Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). New York: E-Publishing
Inc.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations:
http://www.issn.org/services/online-services/access-to-the-ltwa/.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
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same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the files in one of our recommended file formats with a preferred maximum
size of 50 MB. Video and animation files supplied will be published online in the electronic version
of your article in Elsevier Web products, including ScienceDirect: http://www.sciencedirect.com.
Please supply 'stills' with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages at
http://www.elsevier.com/artworkinstructions. Note: since video and animation cannot be embedded
in the print version of the journal, please provide text for both the electronic and the print version
for the portions of the article that refer to this content.

The journal encourages authors to create an AudioSlides presentation with their published article.
AudioSlides are brief, webinar-style presentations that are shown next to the online article on
ScienceDirect. This gives authors the opportunity to summarize their research in their own words and
to help readers understand what the paper is about. More information and examples are available at
http://www.elsevier.com/audioslides. Authors of this journal will automatically receive an invitation
e-mail to create an AudioSlides presentation after acceptance of their paper.

Elsevier accepts electronic supplementary material to support and enhance your scientific research.
Supplementary files offer the author additional possibilities to publish supporting applications, high-
resolution images, background datasets, sound clips and more. Supplementary files supplied will be
published online alongside the electronic version of your article in Elsevier Web products, including
ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is
directly usable, please provide the data in one of our recommended file formats. Authors should
submit the material in electronic format together with the article and supply a concise and descriptive
caption for each file. For more detailed instructions please visit our artwork instruction pages at
http://www.elsevier.com/artworkinstructions.

You can enrich your online articles by providing 3D neuroimaging data in NIfTI format. This will
be visualized for readers using the interactive viewer embedded within your article, and will enable
them to: browse through available neuroimaging datasets; zoom, rotate and pan the 3D brain
reconstruction; cut through the volume; change opacity and color mapping; switch between 3D and
2D projected views; and download the data. The viewer supports both single (.nii) and dual (.hdr
and .img) NIfTI file formats. Recommended size of a single uncompressed dataset is 100 MB or
less. Multiple datasets can be submitted. Each dataset will have to be zipped and uploaded to the
online submission system via the '3D neuroimaging data' submission category. Please provide a short
informative description for each dataset by filling in the 'Description' field when uploading a dataset.
Note: all datasets will be available for downloading from the online article on ScienceDirect. If you have
concerns about your data being downloadable, please provide a video instead. For more information
see: http://www.elsevier.com/3DNeuroimaging.

The following list will be useful during the final checking of an article prior to sending it to the journal
for review. Please consult this Guide for Authors for further details of any item.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:

e E-mail address

e Full postal address

e Telephone

All necessary files have been uploaded, and contain:

e Keywords

¢ All figure captions

¢ All tables (including title, description, footnotes)
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e Manuscript has been 'spell-checked' and 'grammar-checked'

¢ All references mentioned in the Reference list are cited in the text, and vice versa

¢ Permission has been obtained for use of copyrighted material from other sources (including the Web)
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¢ Color figures are clearly marked as being intended for color reproduction on the Web (free of charge)
and in print, or to be reproduced in color on the Web (free of charge) and in black-and-white in print
e If only color on the Web is required, black-and-white versions of the figures are also supplied for
printing purposes

For any further information please visit our customer support site at http://support.elsevier.com.
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version and PDF.
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corrections cannot be guaranteed. Proofreading is solely your responsibility. Note that Elsevier may
proceed with the publication of your article if no response is received.

The corresponding author, at no cost, will be provided with a PDF file of the article via e-
mail (the PDF file is a watermarked version of the published article and includes a cover sheet
with the journal cover image and a disclaimer outlining the terms and conditions of use). For
an extra charge, paper offprints can be ordered via the offprint order form which is sent once
the article is accepted for publication. Both corresponding and co-authors may order offprints
at any time via Elsevier's WebShop (http://webshop.elsevier.com/myarticleservices/offprints).
Authors requiring printed copies of multiple articles may use Elsevier WebShop's
'Create  Your Own Book' service to collate multiple articles within a single cover
(http://webshop.elsevier.com/myarticleservices/offprints/myarticlesservices/booklets).
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