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Abstract: Hoarding disorder (HD) is associated with significant personal impairment in 

function and constitutes a severe public health burden. Individuals who hoard experience intense 

distress in discarding a large number of objects, which results in extreme clutter. Research and 

theory suggest that hoarding may be associated with specific deficits in information processing, 

particularly in the areas of attention, memory, and executive functioning. There is also growing 

interest in the neural underpinnings of hoarding behavior. Thus, the primary aim of this review 

is to summarize the current state of evidence regarding neuropsychological deficits associated 

with hoarding and review research on its neurophysiological underpinnings. We also outline the 

prominent theoretical model of hoarding and provide an up-to-date description of empirically 

based psychological and medical treatment approaches for HD. Finally, we discuss important 

future avenues for elaborating our model of HD and improving treatment access and outcomes 

for this disabling disorder. 
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Introduction
Accumulating and storing resources is a primarily adaptive phenomenon that occurs 

in nonhuman animals1 and humans.2 At the extreme end of the continuum, some 

humans collect so many possessions that their homes become uninhabitable and they 

are unable to function. References to excessive saving date back to medieval literature; 

the “hoarders” in Dante’s Divine Comedy (1995 edition)3 saved up large amounts of 

money they never spent. Famous early psychologists William James, Erich Fromm, 

and Sigmund Freud described cases of hoarding and speculated about the underlying 

causes.4 Yet, only over the past 2 decades has hoarding been systematically researched 

as a discrete psychiatric syndrome.

Modern recognition of hoarding as a disorder began with a research paper published 

by Frost and Gross.5 In their study, the authors developed and evaluated a scale for 

hoarding, examined associations between hoarding and obsessive-compulsive symp-

toms, investigated onset and familial factors, and proposed a model of hoarding as 

an avoidance behavior tied to indecisiveness and perfectionism.5 This seminal paper 

was followed a few years later by the first formal definition: excessive collecting and 

extreme inability to discard worthless objects.6 Since that time, the empirical litera-

ture on hoarding and its treatment has exploded, with dozens of research laboratories 

around the world focused on improving our understanding of this problem. In the 

current review, we describe the epidemiology of hoarding, address nosological issues 

related to the disorder, and outline the prominent theoretical model. We then shift to 

our primary focus, which is to describe the current state of evidence regarding neu-

ropsychological deficits associated with hoarding and possible neurophysiological 
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underpinnings of the disorder. We conclude with a summary 

of empirically based psychological and medical treatment 

approaches for hoarding disorder (HD) and recommenda-

tions for future research.

Impact and prevalence
The profound public health burden associated with HD is 

now well documented. Individuals who hoard experience 

impaired daily functioning, social isolation, health problems, 

and substantial financial cost.7–9 Accumulated clutter creates 

a risk of falling, fire, and sanitation problems that threaten 

the health, safety, and quality of life of the individuals who 

hoard and the entire surrounding community.8,10 A large 

Internet survey of individuals with hoarding problems and 

their family members revealed that hoarding was related to 

poor physical health, social service involvement, and signifi-

cant occupational impairment.11 Because many individuals 

who hoard report little distress or insight into the problems 

caused by their behavior,12 hoarding is also associated with 

high levels of family frustration.9 In many cases, attempts by 

family members and carers to facilitate discarding are met 

with anxious reluctance or stoic refusal.13

Findings from recent epidemiological studies suggest that 

hoarding problems are more prevalent in the community than 

was once thought. Data from the Baltimore Epidemiologic 

Catchment Area Follow-up Survey that used questions from 

the Personality Disorders section of the Diagnostic and Statisti

cal Manual of Mental Disorders, Fourth Edition (DSM-IV), 

which defines hoarding as “unable to discard worn-out or 

worthless objects even when they have no sentimental value,” 

suggested a weighted prevalence rate of 5.3% for pathological 

hoarding.14 Interviewers thus asked participants: “Do you find 

it almost impossible to throw out worn-out or worthless things? 

If so, is that true even when they don’t have any sentimental 

value? Give me some examples. Is this a problem for you or 

for others? If so, tell me about it.” Thus, this survey queried 

difficulty discarding and interference of hoarding symptoms 

but failed to confirm hoarding with established measures of the 

disorder that assess other key facets of hoarding, such as exces-

sive acquisition, reasons for saving, and degree of clutter.

Although data from the National Comorbidity Survey 

Replication indicated that 14% of the sample reported hoard-

ing obsessions or compulsions,15 this finding is also difficult to 

interpret because it is unclear whether the hoarding symptoms 

met clinical criteria. Hoarding was assessed in the context of 

obsessive-compulsive disorder (OCD) and interviewers asked 

about specific obsessions (defined as “unpleasant thoughts, 

images, or impulses”) and compulsions (“repeated behaviors 

or mental acts that you felt compelled to do”), including hoard-

ing “obsessions” and “compulsions.” It was therefore unclear 

whether the clinical severity assessment referred to the hoard-

ing symptoms themselves versus other OCD symptoms.

Four studies have used well-established definitions and 

validated assessments.16–19 Across these studies, the prevalence 

of hoarding ranged from 2.3% to 6%. These studies also 

indicated that the presence of hoarding does not vary by 

sex, although it is likely that more women seek treatment 

for the problem. Research also suggests that the prevalence 

of hoarding increases with age. Samuels et al14 reported that 

hoarding was almost three times more prevalent in individu-

als over the age of 54 years than it was in individuals aged  

34–44 years. This finding reflects the fact that, without interven-

tion, hoarding is a chronic disorder that worsens with age.20

Diagnosis and classification
Hoarding was listed in the text revision of the DSM-IV 

(DSM-IV-TR)21 as one of the eight diagnostic criteria for 

obsessive-compulsive personality disorder (OCPD). Subse-

quent research, however, established fairly conclusively that 

hoarding is no more associated with OCPD than it is with 

other Axis II disorders.22,23 Hoarding also has been conceptu-

alized in research and clinical practice as a symptom or sub-

type of OCD, partially due to the observation that some OCD 

patients display hoarding symptoms.24 Rates of hoarding 

symptoms in OCD samples range from 18% to 42%.25–27 Over 

time, however, substantial evidence accumulated showing 

that hoarding is distinct from OCD in meaningful ways.23,28,29 

Patients who hoard, compared to other OCD patients, were 

found to have different functional neuroimaging profiles, to 

have distinct clinical features, and to respond differently to 

treatment.30,31 In addition to key distinctions between hoard-

ing and OCD, it is important to note evidence that hoarding 

behavior occurs secondary to other medical and mental dis-

orders, including schizophrenia, dementia and Alzheimer’s 

disease, and pervasive developmental disorders.32

In response to the accumulated findings regarding the 

distinctiveness of hoarding from OCPD and OCD, HD is 

defined as a new disorder in the obsessive-compulsive and 

related disorders section of the fifth edition of the DSM 

(DSM-5).33 The DSM-5 criteria for HD include persistent 

difficulties in discarding a large number of objects due to a 

need to save them and distress associated with discarding, 

clutter that prevents the normal use of living quarters, and 

significant distress or impairment in functioning caused by 

hoarding.31 As with other disorders, the DSM-5 criteria also 

specify that the hoarding cannot be attributable to another 

medical condition (eg, brain injury) or better explained by 

the symptoms of another mental disorder (eg, delusions in 
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schizophrenia). HD has two specifiers in DSM-5. The first, 

Excessive Acquisition, may indicate individuals who also 

engage in excessive collecting, buying, or stealing. The 

second, Insight, reflects the fact that some individuals with 

HD fail to recognize that they have a problem.33

Following initial ambiguity regarding the classification of 

hoarding behavior, the recent inclusion of HD in DSM-5 as a 

discrete disorder has been a critical step forward for research-

ers, clinicians, and individuals with hoarding problems. This 

new, empirically derived diagnostic category has already 

begun to facilitate research on hoarding as its own entity, 

rather than as part of another disorder such as OCD or OCPD. 

For example, treatment trials have recruited individuals with 

HD as a primary diagnosis, rather than examining them as 

a subset of individuals receiving treatment for OCD. Thus, 

the independent classification of HD has positively affected 

public recognition and understanding of the disorder and 

fueled additional efforts to further develop and refine specific 

treatments for HD.

A cognitive–behavioral model
Steketee and Frost34 proposed the most widely cited multidi-

mensional model to explain the core manifestations of hoarding 

(acquiring, clutter, and difficulty discarding). According to 

their model, hoarding develops as a result of conditioned emo-

tional responses associated with certain thoughts and beliefs 

about possessions. Individuals fail to discard possessions in 

order to avoid the anxiety associated with discarding and 

decision making, whereas positive emotions associated with 

possessions facilitate acquiring and saving. Frost et al6,34 

proposed that three primary factors contribute to hoarding 

behavior: 1) beliefs about and emotional attachment to pos-

sessions, 2) avoidance behaviors that develop as a result of 

the emotional distress associated with discarding possessions, 

and 3) information-processing deficits in the areas of attention, 

categorization, memory, and decision making (Figure 1).

Research and clinical observation converge to suggest 

that hoarding behavior in HD serves to both avoid distress 

and bring comfort, probably maintaining the disorder through 

simultaneous positive and negative reinforcement.12 Studies 

examining associations between hoarding and emotion and 

mood have linked poor emotional regulation, high depres-

sion comorbidity, and low distress tolerance with excessive 

acquiring and difficulties discarding.35–39 Although this evi-

dence supports the broad proposition that hoarding behaviors 

may be driven by difficult emotions, the mechanisms by 

which some components of the current model contribute to 

hoarding behaviors are unclear.

Figure 1 A cognitive–behavioral model of hoarding disorder.
Note: Copyright © 2006. Cambridge University Press. Reproduced from Steketee G, Frost RO. Compulsive Hoarding and Acquiring: Therapist Guide (Treatments That Work). 
New York: Cambridge University Press; 2006.34
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To further clarify the model, research could examine 

the direct and indirect effects of psychological vulner-

abilities (proposed early in the model) on beliefs, emo-

tions, and hoarding behavior. Indeed, direct remediation 

of neuropsychological vulnerabilities appears to reduce 

hoarding symptoms, suggesting that an understanding of 

underlying mechanisms may facilitate treatment.40,41 Future 

lines of empirical enquiry could examine if low distress tol-

erance indirectly exacerbates hoarding behavior, potentially 

increasing cognitive behavioural therapy (CBT) efficacy 

through adjunctive distress tolerance training. Such refine-

ments to the CBT model may help make treatment more 

efficient and effective.

Neuropsychological research
A rapidly growing body of research has focused on evaluating 

and clarifying the cognitive processing problems proposed 

in Steketee and Frost’s34 model. Clinical anecdotes sug-

gested that it was likely that cognitive deficits played some 

role in the onset and maintenance of hoarding symptoms.42 

Individuals with clinically significant hoarding symptoms 

are often easily distracted and require extensive prompting 

to stay focused on a particular task.43 The field has made 

significant progress in examining these potential deficits 

with standardized neuropsychological tests and laboratory 

tasks,44–47 but inconsistencies remain regarding the exact 

profile of the deficits associated with HD. Better under-

standing of the specific nature of these deficits has critical 

implications for our understanding of HD and its clinical 

management. We will briefly review the extant literature on 

neurocognitive deficits associated with hoarding, which have 

focused primarily on problems with attention, memory, and 

executive functioning.

Attention
Clinicians and researchers have long reported that individu-

als with hoarding are very distractible, which interferes with 

their ability both to organize and manage clutter and to stay 

on task during exposure.43,48 Confirming this observation, 

participants with clinically significant hoarding reported 

increased symptoms of adult attention deficit hyperactivity 

disorder (ADHD) in the first study to examine attention in 

hoarding,43 a finding that was replicated in a subsequent study 

in which individuals with hoarding were contrasted with 

healthy control participants and a mixed anxiety-and-mood-

disorder clinical comparison group.45 Other studies found 

that significantly more patients with OCD with hoarding met 

diagnostic criteria for ADHD than OCD patients without 

hoarding.49,50 Several studies have also used laboratory-based 

neuropsychological tests of attention to compare individuals 

with hoarding difficulties to clinical and nonclinical control 

groups. Generally, these studies have found that relative to 

control participants, hoarding participants have some diffi-

culties with sustained and spatial attention.45,47 Collectively, 

these studies appear to confirm that attention deficits are an 

important feature of hoarding, although the specific nature of 

the attention problems remains to be fully clarified.51

Memory
Individuals with hoarding problems often report a strong need 

to keep their possessions in sight in order to avoid forgetting 

them.52 It is thus unsurprising that there is some evidence for 

biased memory beliefs, as well as verbal and visual memory 

deficits. Steketee et al52 found that concern about memory was 

one of the strongest predictors of hoarding behavior, even 

after controlling for relevant covariates. Moreover, Hartl 

et al53 compared participants with clinical hoarding symp-

toms with healthy control participants on both self-report 

measures about memory beliefs as well as laboratory-based 

tests of memory. They found that individuals with clinical 

hoarding symptoms reported poorer confidence in their 

memories and overestimated the negative consequences of 

forgetting. With respect to laboratory tests of memory, Hartl 

et al53 found that hoarding group members were impaired in 

delayed recall and copy organization on the Rey-Osterrieth 

Complex Figure Test.54 They also reported that hoarding par-

ticipants had greater difficulty retaining verbal information 

over time on the California Verbal Learning Test (CVLT).55 

However, a second investigation by Tolin et al47 found that 

HD participants were not impaired on the CVLT relative to 

OCD patients or healthy control participants. Overall, there 

is reasonable evidence that hoarding is associated with biased 

memory and less clear evidence for deficits in verbal and 

visual memory.

executive functioning
Deficits in executive functioning marked by inhibition, plan-

ning, and decision-making difficulties may limit the ability of 

individuals with hoarding problems to discard and organize 

their possessions. Impaired executive functioning may also 

underlie poor self-regulation in HD, leading to interpersonal 

deficits and poor self-care. Compared to other OCD patients, 

individuals with clinically significant hoarding have been 

found to have more difficulty initiating and completing 

tasks and problems with indecision.31 Although this behavior 

may partially reflect task-related anxiety, hoarding patients 
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report difficulties with planning and executing complex, 

goal-directed motor responses and controlling interference.45 

These problems may reflect impaired self-regulation: an 

inability to suppress responses evoked by the environment 

(acquisition and saving), as well as problems sustaining 

motivation to carry through with tasks (difficulty discarding). 

With respect to laboratory studies, one study found that OCD 

patients with hoarding experienced impaired decision-making 

on the Iowa Gambling Task (IGT)56 relative to nonhoarding 

OCD patients;57 however, other studies have not found these 

deficits on the IGT.45,47,58 The discrepancy among studies is 

probably due to the use of OCD hoarding samples versus pure 

hoarding samples. Future research should attempt to reconcile 

the discrepancy between self-reported and clinically observed 

difficulties with decision making and the null findings regard-

ing laboratory tests of decision making.

The executive-functioning difficulties proposed to under-

lie hoarding behavior may be linked to the categorization 

problems demonstrated by hoarding patients.6,46,59 Efficient 

categorization involves planning, strategizing how to best 

group objects, and decision making. Early hoarding research 

suggested that individuals who hoarded created too many 

small categories, which contributes to the general disorgani-

zation and clutter.5 Three published studies have investigated 

potential differences in the way people with hoarding catego-

rize personal and nonpersonal objects.46,60,61 In these studies, 

experimenters asked participants to sort personal and/or  

nonpersonal items into categories. The primary outcomes 

comprised time to complete the sorting task, the number of 

categories created, and distress experienced during the task. 

Luchian et al60 used a student population and contrasted 

self-identified “pack rats” with healthy control participants. 

The “pack rat” group created more piles, took more time to 

sort, and reported more distress. The other two investigations 

were conducted with individuals with clinically significant 

hoarding problems and reported similar findings. Wincze  

et al61 used a healthy control group and an OCD control 

group, whereas Grisham et al46 studied a healthy control 

group and a mixed anxiety-and-mood-disorder control group. 

Although there were minor discrepancies in the findings of 

these three studies, overall, they support clinical observations 

that individuals who hoard exhibit an underinclusive catego-

rization style when sorting their belongings, even relative to 

nonhoarding clinical participants.

Additional research is necessary to iron out some of the 

inconsistencies in the literature on information processing 

difficulties and HD. It is important to note that several stud-

ies of information-processing difficulties in hoarding have 

either not included a clinical comparison group or have 

included only an OCD comparison group. Further research 

including appropriate clinical comparison groups will help 

clarify the specificity of these deficits to hoarding. We must 

also consider the possibility that hoarding emerges as a 

result of the compounding effects of several deficits acting 

in concert.62 Finally, an important future research direction 

is to evaluate whether any of these hoarding-related deficits 

may be ameliorated by the types of cognitive rehabilitation 

approaches that have been effective for individuals with 

other psychiatric disorders characterized by neuropsycho-

logical deficits, such as schizophrenia.46,60,61 Indeed, two 

studies thus far have investigated the utility of cognitive 

rehabilitation or cognitive remediation for deficits associated 

with hoarding.40,41 We describe both of these studies in the 

“Treatment approaches” section.

Neurophysiology of hoarding
Findings on neuropsychological deficits in hoarding should 

be viewed in conjunction with a related line of inquiry 

examining the possible neurophysiological underpinnings 

of hoarding. In this section, we review data from functional 

magnetic resonance imaging (fMRI), positron emission 

tomography (PET), and electroencephalography that suggest 

that hoarding behavior is associated with several specific 

patterns of neural dysfunction. This research focuses pri-

marily on two regions of the brain: the anterior cingulate 

cortex (ACC) and associated areas, and the precentral and 

superior frontal gyri. We review the findings on each of these 

regions in turn.

Dysfunction in the ACC and associated 
areas
Most reliably, hoarding individuals exhibit dysfunction 

in the ACC and associated frontal and medial areas. The 

dorsal ACC, with connections to medial prefrontal struc-

tures, is thought to be involved in decision making, error 

monitoring, and reward-based learning. The ventral ACC, 

with connections to limbic structures, is thought to aid in 

assigning emotional and motivational salience to stimuli 

and experiences.63 It is unsurprising that HD, which is 

characterized by the inability to make decisions due to error 

vigilance and overwhelming emotions, might be associated 

with dysfunction in these regions.

Structural and resting functional examinations of the 

ACC in individuals with clinically significant hoarding dif-

ferentiate them both from other clinical individuals and from 

healthy individuals. Importantly, a review of brain damage 
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sequelae found that lesions most associated with sudden-

onset hoarding after trauma were in the medial prefrontal 

regions adjacent to the ACC.64 A PET examination of hoard-

ing and nonhoarding OCD individuals revealed that resting 

ACC activation in hoarding OCD individuals was below that 

of both healthy controls and nonhoarding OCD individuals 

and that hoarding symptom severity negatively correlated 

with ACC activity across all OCD individuals.65

To parse hoarding-specific functions from other ACC 

activities, event-related fMRI studies have examined neural 

activation in individuals with clinically significant hoard-

ing across three object-related decision-making paradigms: 

imaginal decisions, virtual decisions, and in vivo decisions. 

During in vivo discarding of novel objects, ACC activa-

tion was significantly lower in hoarding individuals than 

in healthy individuals and nonhoarding OCD individuals,66 

and during imaginal discarding of novel objects, hoarding-

related distress correlated negatively with dorsal ACC and 

orbitofrontal cortex activation.67 This suggests that when 

making decisions about new and unowned objects, the ACC 

in hoarding individuals is relatively unresponsive.

However, when hoarding individuals are asked to discard 

objects they do own, the pattern appears to reverse. During 

decisions about possessions, activation of ACC and insula 

was significantly higher in hoarding individuals, both during 

virtual acquiring68 and in vivo discarding.66 Moreover, one  

in vivo decision-making study found that ACC activity became 

even greater on trials where HD individuals refused to discard, 

in addition to trials in which possessions were successfully 

discarded.69 These data provide evidence for a distinct, dichoto-

mous pattern of ACC and insula activity in HD individuals, the 

activity being sensitive to object ownership, and may provide 

some explanation for the fear of erroneous discarding.

Event-related potential (ERP) studies have provided 

additional evidence for the role of the ACC in HD by exam-

ining the error-related negativity (ERN), an ERP component 

originating from the ACC, originally thought to index error 

detection activity70 and shown to be sensitive to emotion.71,72 

A meta-analysis of ERP studies compared the ERN amplitude 

across hoarding and nonhoarding OCD individuals. Despite 

methodological heterogeneity and limited statistical power, 

a trend for an enhanced (high amplitude) ERN in hoarding 

versus nonhoarding OCD individuals approached signifi-

cance. More broadly, the study found that an enhanced ERN 

in OCD individuals was associated with avoidant behavior 

on probabilistic learning tasks.73 This is consistent with 

observations that HD individuals hastily acquire and avoid 

discarding through fear of error.5

Contrary to the results of Matthews et al73 a recent exami-

nation of ERN amplitude in an OCD sample found an 

enhanced ERN in low-hoarding individuals, relative to high-

hoarding individuals.74 This difference may simply reflect 

the possession-irrelevant nature of the task. Interestingly, the 

same study found that high-hoarding individuals displayed 

an enhanced ERN, relative to healthy individuals. This dif-

ference somewhat contradicts the low ACC activity in HD 

individuals relative to controls found on similar tasks.75 This 

apparent contradiction may be due to differences in meth-

odology or hoarding psychometrics; however, replication of 

this result could help elucidate the role of the ACC in hoard-

ing, in particular, by examining if such an effect is driven 

by differential activation of dorsal and ventral ACC regions 

during object-related decision making. Such an examination 

may implicate the ACC in unhelpful error monitoring, poor 

emotion regulation, or both.

Finally, despite robust evidence identifying the ACC as the ori-

gin of the ERN,76 comparisons across these psychophysiological 

methodologies should be made with caution. Equating ERN 

amplitude to hemodynamic measures from fMRI data should 

be enhanced by concurrent localized measures of electromag-

netic current density (eg, low-resolution brain electromagnetic 

tomography)77 before firmer conclusions are drawn.

Dysfunction in the precentral 
and superior frontal gyri
In addition to the intriguing findings regarding the role of the 

ACC, fMRI data suggest that hoarding may also be related 

to dysfunction in the precentral gyrus and superior frontal 

gyrus, brain regions involved in motor control and complex 

behavior, respectively. The pattern of precentral activation 

also appears sensitive to object ownership; however, this 

is somewhat less consistent across studies than the pattern 

observed in the ACC.

In a sample of OCD participants who engaged in ima-

ginal discarding of novel objects, hoarding-related anxiety 

positively correlated with left precentral gyrus activation, 

and hoarding individuals showed increased left precentral 

gyrus and superior frontal gyrus activation compared to 

nonhoarding individuals.78 During in vivo decision making 

about novel objects, hoarding individuals displayed precen-

tral gyrus hyperactivity during acquiring and superior frontal 

gyrus hyperactivity during discarding, with both regions 

normalizing to level of healthy individuals after CBT.68 Addi-

tionally, a more recent study found that during high-conflict  

Go/No-Go task, successful response inhibition in HD 

individuals was associated with greater right precentral 
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gyrus activation, compared with nonhoarding OCD 

individuals.75

Similar to patterns of ACC activity, precentral and supe-

rior frontal activation appears to differ between successful 

discarding of possessions and refusal to discard in hoarding 

individuals. During a study involving in vivo discarding of 

possessions, hoarding severity negatively correlated with 

right precentral activation in HD individuals. However, HD 

individuals displayed greater activation in the precentral 

gyrus when refusing to discard, compared to trials in which 

possessions were discarded. Additionally, HD individuals 

showed lower left superior frontal activation from baseline 

when discarding possessions than did healthy individuals.69

This pattern is not entirely consistent with previous data 

that suggest that greater precentral activation is associated 

with acquiring novel objects, rather than possessions.68 

Despite this inconsistency, it is compelling that a pattern of 

relatively exaggerated neural response in both the ACC and 

the precentral gyrus in hoarding individuals occurs during 

decisions that most closely reflect the clinical presentation 

of hoarding behavior: refusal to part with possessions. This 

pattern may reflect a neural process that underpins discarding 

difficulties in HD and warrants further investigation.

Taken together, current neurophysiological data sug-

gest that hoarding behavior could be partly driven by 

dysfunction in frontal and medial regions associated with 

decision making, emotion, and motor control. A dichoto-

mous pattern of ACC and insula response moderated by 

object possession has emerged across several studies, as 

has a somewhat less-defined pattern of dysfunction in the 

precentral and superior frontal gyri.66–69,78 Although ACC 

hypoactivity during discarding decisions about novel objects 

may reflect an emotional distance for unendowed objects, 

ACC hyperactivity during decisions about possessions may 

reflect excessive emotional salience attached to possessions 

and hypervigilance to erroneous discarding. The ACC has 

been shown to be particularly sensitive to loss after error,79 

and ACC activation in HD individuals during discarding 

of possessions is positively correlated with “not just right” 

feelings,64 a form of error anxiety strongly associated with 

OCD that drives checking behavior.80

The implications for the pattern of activity in the precen-

tral and superior frontal gyri areas are less clear. Activation 

of the precentral gyrus areas may partially reflect movement 

during behavioral tasks, although most hoarding studies have 

used tasks with low motor demands. Precentral and superior 

frontal activation has also been associated with higher-

order cognition and pathology. Excessive precentral gyrus 

activation during basic, fast-reaction tasks may indicate rela-

tively greater demand of cognitive resources81 and has been 

associated with impulsivity in ADHD adults.82 Relatively 

poor superior frontal gyrus activation may negatively affect 

self-regulation;83 however, this would not explain exagger-

ated superior frontal gyrus activation during discarding.68

Future research could examine precentral and superior 

frontal activation across behavioral paradigms that manipu-

late cognitive load and self-regulation in HD samples.  

If results differ between object-relevant and object-irrelevant 

tasks, we may better understand how precentral and supe-

rior frontal regions contribute to hoarding behavior and 

cognition.

Treatment approaches
Along with research aimed at increasing our understanding 

of hoarding and its etiology, a burgeoning field of clinical 

research is aimed at developing and evaluating treatment 

for hoarding. Hoarding has often been described as dif-

ficult to treat, partially due to patients’ deficient insight 

into the problem and lack of motivation.84 In addition, 

some studies have found that the presence of hoarding 

symptoms predicted poor response to gold-standard treat-

ments for OCD, including exposure response prevention  

and serotonergic medications.85,86 Despite these initially 

discouraging findings, recent research using a specialized 

CBT for HD has found considerable evidence supporting its 

efficacy.87 Moreover, despite early indications that individu-

als with hoarding respond poorly to medication treatment, 

recent findings provide some promising evidence for the 

efficacy of pharmacotherapy approaches to HD,88 although 

more research is needed. We provide an overview of psy-

chological and pharmacological approaches to hoarding in 

the subsequent section.

Psychological approaches to hoarding
The most promising psychological approach is CBT spe-

cifically adapted for HD,89 which targets the four primary 

problem areas proposed by the cognitive–behavioral model: 

information-processing deficits, excessive emotional attach-

ment to possessions, behavioral avoidance, and erroneous 

beliefs about saving and possessions. The treatment includes 

education about hoarding and improving decision-making 

skills; development of an organizational system for posses-

sions; graded exposure to the anxiety and emotional distress 

associated with decision making, discarding, and placing 

possessions out of sight; and cognitive restructuring regard-

ing beliefs about possessions.34 A motivational interviewing 
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module90 was added to the treatment protocol to address com-

mon difficulties with treatment refusal, lack of motivation, 

and poor insight into hoarding-related problems.91,92

Several recent studies have evaluated the efficacy of CBT 

for hoarding outlined in Steketee and Frost’s34 manual. Using 

hoarding-specific measures, Tolin et al92 examined outcomes 

and found reductions in hoarding symptoms, including 

clutter, excessive acquisition, and difficulty discarding. 

Following this open trial, Steketee et al87 slightly modified 

the treatment and examined its efficacy in the first random-

ized controlled trial for hoarding comparing CBT (n=23) to 

a waitlist condition (n=23). Findings indicated that improve-

ments in hoarding symptoms were greater after 12 sessions 

of CBT than after a comparable period on the waitlist, 

with moderately large effect sizes. For the CBT group, the 

mean score on the primary self-report measure for hoarding 

symptoms (Saving Inventory Revised [SI-R])93 decreased an 

average of 15% from baseline, whereas participants random-

ized to the waitlist showed virtually no reduction in hoarding 

symptoms. Results suggest that individuals with HD respond 

to CBT specifically adapted for HD, although there is scope 

for improvement with respect to achieving and maintaining 

subclinical status for HD patients.

In addition, novel interventions have been developed to 

target information-processing deficits associated with hoard-

ing problems. DiMauro et al41 recently conducted a pilot study 

evaluating computer-assisted cognitive remediation relative to 

a relaxation control condition for patients with HD. Results of 

this study suggested that relative to the control treatment, cog-

nitive remediation produced improvements in attention, but 

not in memory, executive functioning, or hoarding symptoms. 

In a similar vein, Ayers et al40 evaluated a novel treatment for 

geriatric HD, which combined traditional behavioral therapy 

for hoarding symptoms with cognitive rehabilitation strategies 

targeting prospective memory, categorization/organization, 

problem solving, and cognitive flexibility. Results of this 

open trial were promising with respect to treating HD in 

older adults. The combined treatment produced response 

rates (38.35%–40.86%) that were double the response rates 

found in the authors’ previous trial of cognitive therapy alone 

for geriatric HD.94

Finally, newer treatment modalities for HD have also 

been examined for efficacy, including a Web-based CBT 

group intervention95 based on Steketee and Frost’s manual.89 

Initial findings of this Web-based program are promis-

ing, although additional research is needed. Other novel 

treatment delivery strategies for hoarding are also being 

evaluated, including a home-based Webcam trial96 and a 

bibliotherapy-based self-help group.97 These pioneering 

treatment approaches represent an exciting opportunity to 

expand significantly the number of individuals with HD who 

receive effective treatment.

Pharmacotherapy for hoarding
Until recently, hoarding symptoms were thought to be 

largely resistant to pharmacotherapy.98 Within OCD, the 

presence of hoarding symptoms often predicted poor 

overall treatment response, including poor response to 

pharmacotherapy relative to nonhoarding individuals.99 

Poor pharmacotherapy response may, in part, reflect ACC 

dysfunction in hoarding, with resting ACC hypoactivity 

repeatedly associated with relatively poor antidepressant 

response.100,101 However, hoarding is not the only predictor 

of poor pharmacotherapy response in OCD, nor has this 

association emerged consistently across all OCD studies.88 

For example, paroxetine, a selective serotonin reuptake 

inhibitor, has demonstrated equal efficacy in both hoard-

ing and nonhoarding OCD individuals in the absence of 

concomitant psychological therapy.86

This inconsistency may be due, in part, to poor psychometric  

specificity in previous research reports, as well as the problems 

with treatment compliance found in some hoarding treatment 

studies. Most previous studies of pharmacotherapy for hoard-

ing used OCD measures of hoarding symptoms,102–105 such 

as the Yale-Brown Obsessive-Compulsive Scale,106 which 

probably miss the symptomatological nuances captured by 

hoarding-specific measures, such as the SI-R.93 Additionally, 

individuals with HD have demonstrated deficits in executive 

functioning and inconsistent treatment engagement;46,47,107 

thus, poor pharmacotherapy response may be a function of 

poor compliance, rather than the efficacy of any one treat-

ment approach.

Recent pharmacotherapy research has incorporated more 

robust hoarding psychometrics with encouraging results. 

Serotonin–noradrenaline reuptake inhibitor (SNRI) therapy 

for individuals with a primary HD diagnosis has led to 

symptom improvement comparable to that seen in CBT. 

HD individuals who received extended-release venlafaxine 

as part of an open-label trial reported mean SI-R reductions 

of 36%.108 No participants in the open-label trial received 

concurrent psychological therapy or at-home care.

In some cases, HD individuals receiving extended-release 

venlafaxine have achieved a 60% reduction in SI-R scores 

without additional therapies and have preferred ongoing 

pharmacotherapy to CBT despite the drug’s anticholinergic 

side effects.88 These preliminary findings suggest that SNRI 
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therapy alone may be equal in efficacy and acceptability 

to CBT. Replication should seek to confirm this, and addi-

tional research should establish what additive benefits may 

be offered by combination SNRI/CBT therapy, particularly 

given that long-term maintenance of psychological improve-

ments in other disorders can depend on CBT.109,110

In addition to SNRI therapy, psychostimulants have also 

been examined in the treatment of HD. Such an approach 

may seem unusual in an anxiety context but makes more 

sense when considering that a proportion of HD individu-

als also endorse ADHD inattention symptoms36 and that 

inattention may better predict hoarding than other OCD 

symptoms.111 ADHD-symptomatic HD individuals who 

engaged in a 4-week course of methylphenidate experienced 

mixed improvements in both ADHD and hoarding symptoms, 

although gains were modest and unanimous discontinuation of 

methylphenidate may suggest poor treatment acceptability.112  

Further research on the efficacy of psychostimulants in hoard-

ing will better inform their inclusion in any pharmacological 

treatment regimen.

Conclusion and future 
recommendations
Hoarding disorder is a fairly prevalent psychological dis-

order with a tremendous impact on individuals with the 

disorder, their families, and the broader community. New 

recognition and classification of HD as a discrete disorder 

have further fueled the surge in research on mechanisms and 

treatment. These exciting times for hoarding researchers are 

coupled with ongoing challenges to understand and resolve 

inconsistencies in key areas of HD research. Despite the 

growing consensus that individuals with hoarding exhibit 

some neurocognitive deficits, there remains a pressing need 

for additional research to clarify the specific nature of these 

deficits. Ideally, researchers should consider interactions 

among problem areas of neuropsychological functioning, 

as well as interactions between negative beliefs about one’s 

memory and cognitive functioning, and actual cognitive 

difficulties. Mixed findings and failures to replicate findings 

across neuropsychological studies on hoarding probably 

reflect differences in research methodology and in the control 

groups selected, as well as the use of standardized cognitive 

tasks that could be more tailored to represent hoarding phe-

nomenology. We are similarly building a knowledge base 

regarding the neurobiological underpinnings of HD, which 

has thus far focused on abnormal functioning in the anterior 

cingulate and the precentral and superior frontal gyri. Again, 

heterogeneity of results in this research probably reflects, 

in part, the variety of research designs used to study HD.  

As HD has transitioned from an OCD or OCPD symptom to 

a distinct disorder, clinical measures have become better able 

to capture all salient clinical aspects of the disorder and the 

neural correlates. In addition, analogs of hoarding behavior 

are becoming better defined so that laboratory tasks increas-

ingly reflect actual hoarding behavior.

On the treatment frontier, empirical evidence suggests 

new hope for this notoriously difficult-to-treat disorder, 

particularly with CBT specifically designed for HD and 

medication therapies (SNRIs). Yet, there is ample scope 

for treatment innovation and development, possibly includ-

ing new strategies to address neurocognitive difficulties in 

hoarding. Alternative treatment modalities, such as support 

groups and Web-based treatments, are also currently being 

evaluated and show promising initial findings. Ultimately, 

efficacious and accessible treatments are critical in order to 

reduce the substantial social and economic burden associ-

ated with HD.
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