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ABSTRACT 
 
 
 

The capacity to exert control over one’s behavior is known as self-control and this ability 

to self-regulate is a necessary component for directing personal behavior toward achieving a 

specific goal. Self-regulation operates within a resource model, and inherent in this framework is 

the ability for an individual to practice self-control and to strengthen this resource. The 

phenomenon of self-control has a number of implications, which include the association 

between a lack of self-control and various forms of psychopathology. Compulsive hoarding is 

one phenomenon wherein self-control may play a substantial role. Within a translational 

research framework, this investigation sought to extend the study of self-control to (1) a sub-

clinical hoarding population, and (2) to determine if practicing self-control in a non-

OCD/hoarding related domain might have an impact on an individual’s ability to resist saving 

behaviors. Study 1 utilized a multi-method approach and revealed that lower levels of self-

control were robustly linked to greater hoarding symptoms. We furthermore found that depleting 

levels of self-control lead to a direct, subsequent increase in saving behaviors on a behavioral 

index of hoarding. Study 2 examined the effects of self-control practice on hoarding symptoms. 

We found that participants in the practice condition saved less items than those in the non-

practice condition at Time 2. The implications of self-regulation for hoarding will be discussed 

from a vulnerability standpoint, as well as a treatment perspective.
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INTRODUCTION 
 
 
 

 The capacity to exert control over one’s own behavior is known as self-control or self- 

regulation (e.g., Baumeister, Bratslavsky, Muraven, & Tice, 1998; Shoda, Mischel, & Peake, 

1990). This faculty is needed to direct personal behavior toward achieving a specific goal and is 

a necessary component for superseding human impulses and emotions that may be detrimental 

to a desired outcome. That is, the ability to exert self-control aids us in resisting urges or 

inclinations that may be deleterious to our general well-being (e.g., watching television rather 

than exercising), or which go against societal norms. Self-control helps us direct our behavior 

toward more helpful and effective avenues (e.g., taking up a new sport) that, in turn, may lead to 

a more advantageous and beneficial outcome in line with our objectives and standards. 

Although the capacity for self-regulation is universal and innately human, the ability to exercise 

this power can vary considerably between individuals at any given time. The general 

implications of self-control on human behavior are vast, and in particular, an association 

between a lack of self-control and various forms of psychopathology has been proposed 

(Baumeister, Gailliot, DeWall, & Oaten, 2006). Many individuals with psychiatric conditions such 

as substance use, eating disorders or anxiety disorders struggle against their urges, emotions, 

and maladaptive response patterns (e.g., Muraven, Collins, & Nienhaus, 2002). Emerging 

evidence suggests that within the broad category of psychopathology, there may be specific 

disorders for which self-control plays a more substantial role with regard to the course and 

maintenance of symptoms. One such disorder is obsessive compulsive disorder (OCD), and 

within this construct, the phenomenon of hoarding (in particular) may be linked with a lack of 

self-control. This investigation seeks to extend the study of self-control to (1) the hoarding 

phenomenon, and (2) to determine if practicing self-control in a non-hoarding related domain 

might have an impact on an individual’s ability to circumvent saving behaviors. 

1.1  A Resource Model of Self-Control 

 Baumeister and colleagues (2006) have argued that self-control operates within a 

resource or strength model. They have used the metaphor of a corporeal muscle to describe the 

mechanism by which a limited reserve of self-control is utilized. Once self-control is exercised 

by an individual, a portion of their reservoir is depleted, which provides less “energy” for 

subsequent events that require self-control. This process of energy consumption has 

appropriately been labeled self-control depletion (Baumeister et al., 1998). Baumeister and 

colleagues have proposed that self-control is a domain general phenomenon since depletion in 
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one area will have a fatiguing effect on self-control in an unrelated area. The domain general 

component of self-control has been supported through a burgeoning literature highlighting the 

depletion of self-control in physical, cognitive, and emotional spheres with subsequent negative 

effects on the ability to enact self-control in other unrelated instances (Baumeister et al., 2006; 

Muraven, Tice, & Baumeister, 1998; Vohs & Heatherton, 2000). A recent investigation has 

extended this research by demonstrating that life stress, as a general factor, can also have a 

draining effect on our self-control reservoir and leads to a weakening of our ability to enact self-

control (Oaten & Cheng, 2005). Compared to non-stressed students, those who experienced 

substantial academic examination stress demonstrated a significant decrease in their self-

control strength—that is, they were more depleted—as evidenced by laboratory tasks and a 

broad range of behavioral measures. For example, those individuals who were exposed to 

stress reported less emotional control, decreased pro-health behaviors, disturbed sleeping and 

eating habits, and a significant reduction in adherence to chores and sound academic practices. 

 Inherent in the corporeal muscle metaphor is the realization that muscles have the ability 

to change and gain strength. This resource model of self-control thus opens up the possibility 

for individuals to improve their ability to regulate their mental and behavioral patterns. That is, if 

an individual practices self-control, they should demonstrate less depletion in subsequent 

instances of self-control utilization. They will have fortified their resource, and will consequently 

not be as drained of self-control. The model furthermore posits that any improvement in self-

control should generalize to other areas that are unrelated to the practice domain. As 

Baumeister et al. (2006) suggest, improving one’s ability to maintain a diet should be reflected in 

his or her ability to suppress thoughts and direct unrelated behaviors. A growing number of 

studies have begun to examine this “muscle building” prediction of the resource model and have 

found promising results (Gailliot, Plant, Butz, & Baumeister, 2007; Muraven, Baumeister, & Tice, 

1999; Oaten & Cheng, 2006a, 2006b). For example, Oaten and Cheng (2006a) investigated 

whether the repeated practice of self-control through an academic studying program would 

strengthen self-regulation and lessen the depleting effects of exam-related stress among 

students. They found that the self-control exercise program did, in fact, help individuals 

overcome self-control deficits caused by stress. Furthermore, the program led to improvements 

in self-control during exam time and across a number of unrelated domains (e.g., less smoking 

and alcohol consumption, greater instances of completing household chores, etc.). 

 In their recent theoretical review of the self-control literature, Baumeister and colleagues 

(2006) reflected on the apparent clinical implications inherent in the changeable nature of self-

control. Specifically, there are three components of the resource model that are particularly 
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pertinent to the clinical application of self-control: (1) that self-control is domain general, (2) that 

self-control can contribute to psychopathology and reciprocally become impaired by it due to the 

stress that psychiatric disorders engender for an individual, and (3) that self-control is a 

modifiable entity that can be strengthened. A small number of investigators have begun to look 

at the association between self-control and behaviors related to psychiatric disorders (e.g., 

restrained eaters, Kahan, Polivy, & Herman, 2003; social drinking, Muraven et al., 2002)—

though no studies, to date, have assessed the possibility of strengthening self-control within a 

specific clinical condition. 

1.2  Relevance of Self-Control to Compulsive Hoarding 

 As mentioned earlier, OCD is one psychiatric condition that may be strongly associated 

with a lack of self-control and individuals with this disorder may greatly benefit from 

strengthening this resource. OCD is an anxiety disorder manifested by distressing and recurrent 

intrusive thoughts and repetitive behaviors. It has been identified as one of the most chronic and 

costly forms of psychopathology, and is listed as one of the top ten leading causes of disability 

worldwide (Dupont, 1993; Lopez & Murray, 1998). Within the larger construct of OCD, hoarding 

has emerged as a severe, problematic, and impairing clinical phenomenon (Tolin, Frost, 

Steketee, Gray, & Fitch, 2008). Hoarding is defined as the acquisition of, and failure to discard, 

a large number of possessions that results in debilitating clutter and subsequent distress or 

impairment (Frost & Hartl, 1996). These behaviors can be associated with a range of psychiatric 

conditions, including schizophrenia, eating disorders, dementia, or impulse control disorders, 

though they are most often associated with OCD (Grisham & Barlow, 2005). Regardless of its 

true standing within the diagnostic system, hoarding has substantial and negative repercussions 

for an individual. It can render him or her incapable of completing daily activities and can 

transform an ordinary home into an uncomfortable or even dangerous one with serious health 

risks to the individual and their community. The sheer number of objects collected and the 

accompanying clutter pose a fire hazard, increase the risk of injury, and may lead to 

contamination and sanitation problems (Frost, Steketee, & Williams, 2000). Individuals who 

hoard often demonstrate low insight into their problem, and when coupled with marked disability 

across social, family, and work domains (Frost, Steketee, Williams, & Warren, 2000; Tolin, 

Frost, Steketee, & Fitch, 2008), hoarding represents a chronic form of psychopathology and a 

considerable public health burden. 

 Despite the magnitude of impairment associated with this clinical phenomenon, empirical 

research on hoarding is still in its nascent stages. Although our insight has grown tremendously 

over the last ten years, many facets of the phenomenology, as well as an understanding of the 
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underlying vulnerability and risk factors, are still unknown. Emerging research has provided 

some indication of potential vulnerabilities that may play a role in the pathogenesis of hoarding, 

such as genetic factors and a number of cognitive variables (Steketee, Frost, & Kyrios, 2003; 

Zhang et al., 2002). Investigators have also begun to assess environmental experiences, such 

as traumatic stress, which may influence hoarding (Cromer, Schmidt, & Murphy, 2006; Hartl, 

Duffany, Allen, Steketee, & Frost, 2005). Across these preliminary studies, findings underscore 

the importance of identifying and rigorously assessing a range of putative risk variables that 

may help determine an individual’s propensity to save, and which could influence the expression 

of hoarding behavior. A better understanding of these factors could help elucidate etiological 

elements and aid in the development of preventative measures or more effective treatments. 

Beginning in the 1970s, the view of OCD as a refractory disorder (i.e., an incurable and 

chronic disease) began to change with the advent of an increasing array of effective treatments. 

However, between 20-30% of individuals with OCD still do not respond adequately to either 

pharmacotherapy or cognitive-behavioral treatments (Foa & Kozak, 1996). Moreover, a 

substantial proportion of patients refuse the most effective treatment for OCD (e.g., cognitive 

behavior therapy/exposure and response prevention) as they find it too threatening (Franklin & 

Foa, 2002). Growing research has demonstrated that within the OCD spectrum, individuals with 

hoarding symptoms evidence some of the poorest treatment responses (Steketee & Frost, 

2003). That is to say, some of the most effective treatments for OCD, including both 

psychological and psychotropic interventions (Black et al., 1998; Rufer, Fricke, Moritz, Kloss, & 

Hand, 2006), are largely ineffective with regard to hoarding symptoms and result in modest 

overall gains, at best. As such, there remains a substantial need to identify potential factors that 

could increase treatment adherence or effectiveness. 

Although no single study has explicitly investigated the resource model of self-control 

with regard to hoarding, there are several lines of evidence supporting a connection between 

OCD and a deficit in self-control. Many patients will describe their obsessions and compulsions 

as ego-dystonic. In other words, patients will acknowledge the senselessness of their behavior 

and are likewise typically distressed by it (Rachman & Shafran, 1998). While individuals may 

want to resist completing their ritual, they feel incapable of doing so, in part due to the fleeting 

anxiolytic properties of a compulsion. The most rudimentary OCD symptoms therefore fit the 

basic definition of self-control, or rather, a depleted form of self-control. Hoarders as a group 

often find their collecting and saving behavior ego-syntonic, setting them apart from individuals 

with other OCD symptoms (e.g., washing). Yet when an acknowledgement is made that the 

saving behaviors have become problematic, whether this is of the individual’s own volition or if 



5 

 

they are being forced to consider it as such by an outside entity (e.g., family, governmental 

agency), the symptoms look very similar to those in non-hoarding OCD individuals. That is, 

while they might realize that they have to discard some of their items, most individuals feel 

powerless to fight their saving urges. The same is true for those individuals who never 

personally acknowledge that their saving behaviors are impairing. In these instances, saving 

behaviors share more features in common with impulse control disorders, yet the basic 

symptoms still fit a model where the individual has an inability to enact self-control in the face of 

their impulses (i.e., urges or compulsions) to save. 

The predominant psychotherapy for OCD and hoarding also illustrates a potential 

association between self-control and these syndromes. Exposure and response prevention uses 

techniques that teach an individual to resist their compulsions, even after exposure to 

threatening stimuli. With regard to hoarding, one aim of therapy is to aid the individual in gaining 

control over their saving and acquisitioning problems (Steketee & Frost, 2003). The active 

component of this therapy has traditionally been conceptualized as a demonstration through 

extinction/habituation that no harm will befall the patient once they are exposed to the feared 

stimuli (e.g., a sale rack at a department store) or action (e.g., discarding collected items). 

Alternatively, one might also consider the mechanism behind exposure and response 

prevention as coaching an individual to exercise control over their pre-potent responses. The 

goal then becomes to eventually modify the pre-potent response altogether, so that our 

behaviors are more in line with a given standard. From this perspective, cognitive behavior 

therapy teaches an individual to practice self-control, building their “muscle” and becoming more 

resilient to self-control depletion, until they are able to effectively regulate their behavior. 

Existing reports on the specific treatment of hoarders provides a further window into the 

possible connection between low levels of self-control and saving behaviors. As mentioned 

above, hoarding has been identified as a reliable predictor for poorer treatment outcome, being 

linked with treatment failure and worse treatment response (Steketee & Frost, 2003). Although 

treatment dropout and non-response are often tied to lack of insight and accompanying low 

motivation for change (Frost & Hartl, 1996; Grisham, Frost, Steketee, Kim, & Hood, 2006), 

treatment difficulties are also documented for individuals who do have insight into the severity of 

their problem. More detailed examination of this literature reveals that even when individuals 

present for treatment of their own volition, their course is marked by waxing and waning 

motivation and a persistent difficulty with completing treatment homework (Hartl & Frost, 1999; 

Steketee, Frost, Wincze, Greene, & Douglass, 2000). One report found that hoarders often had 

the intent to tackle their saving and acquiring behaviors, yet lacked the necessary behavioral 
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follow-through (Christensen & Greist, 2001). One potential explanation for these difficulties and 

treatment set-backs is that low self-control may be impairing a hoarder’s capacity to follow 

through with their specified goal and their ability to supersede impulses and emotions. 

 An additional line of support for a possible connection between self-control and hoarding 

comes from studies of temperament and character patterns in OCD samples. Personality 

studies have found that individuals with OCD score significantly lower on self-directedness (see 

Cloninger, Svrakic, & Przybeck, 1993) compared to healthy controls (Bejerot, Schlette, Ekselius, 

Adolfsson, & Von Knorring, 1998). It has been suggested that low self-directedness in 

individuals with OCD is one factor impeding a range of goal-directed behaviors, particularly 

when they must also attempt to resist their intrusive symptoms (Lyoo, Lee, Kim, Kong, & Kwon, 

2001). Another area of research has found that hoarders, compared to non-clinical and non-

hoarding OCD controls, have significantly higher scores on the impaired mental control 

subscale of the Padua Inventory (PI: Sanavio, 1988). This subscale reflects greater difficulties 

with controlling cognitions, circumventing undesirable thoughts and coping with decisions, all of 

which have repercussions on subsequent behaviors. Both clinical and non-clinical hoarders 

have been found to endorse lower levels of mental control, even after co-varying trait anxiety 

and depressive symptoms (Coles, Frost, Heimberg, & Steketee, 2003; Frost et al., 1998; 

Tortella-Feliu et al., 2006). Although differences exist in the constructs of self-directedness, 

impaired mental control, and self-control, there are strong parallels between these factors and 

one would thus expect someone who is low in self-directedness or mental control to be similarly 

low in self-control.  

 An additional factor to consider in the connection between hoarding and self-control 

difficulties is stress. Oaten and Cheng (2005, 2006a) demonstrated through a series of studies 

that life-stress is associated with decreased self-control and increased depletion. With regard to 

hoarding, a growing body of literature has revealed that this syndrome is associated with greater 

levels of general life-stress and trauma history (Cromer, Schmidt, & Murphy, 2007; Gothelf, 

Aharonovsky, Horesh, Carty, & Apter, 2004; Grisham et al., 2006; Timpano, Murphy, & Schmidt, 

2009). Furthermore, the symptoms associated with hoarding not only affect the patient, but 

equally strain interpersonal relationships. Friends and family members are invariably implicated 

in complicated behavioral patterns revolving around the saving or acquiring of items (Tolin, 

Frost, Steketee, & Fitch, 2008), and compared to individuals with non-hoarding OCD, hoarders 

report the greatest family disability and distress (Frost, Steketee, Williams et al., 2000). This 

literature reveals that hoarding can be stressful for an individual via a number of pathways. It 

may be that a cycle exists where a lack of self-control is tied to saving behaviors, and in which 
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saving behaviors reciprocally lead to greater depletion (i.e., reduction in self-control) given their 

association with stress.  

 Perhaps the most convincing evidence for an association between self-control and 

hoarding arises from a series of pilot investigations conducted by our group. Three separate 

cross-sectional studies with undergraduate populations (Ns = 90-230) assessed hoarding 

behavior and levels of self-control. Across all three samples we found that lower levels of self-

control were significantly associated with greater hoarding symptoms, and that this relationship 

was not better accounted for by either non-hoarding OCD symptoms or general anxiety and 

depressive symptoms. Zero-order correlations between hoarding and self-control ranged from -

.40 to -.48 across samples (Timpano & Schmidt, 2009). These findings have subsequently been 

replicated in a clinical sample of individuals with a lifetime diagnosis of OCD. Again, the 

relationship between self-control and hoarding symptoms was relatively strong (r = -.40) and 

remained significant after co-varying general anxiety and depressive symptomatology (Timpano 

& Schmidt, 2009). Although the conclusions drawn from these studies are tentative given 

methodological considerations, these findings do provide an empirical basis for a relationship 

between self-control and hoarding.  

 The reviewed literature offers ample support for the further exploration of an association 

between hoarding and self-control. To more concretely establish whether or not decreased self-

control acts as a vulnerability or risk factor for hoarding, it will be important to conduct 

translational research using experimental laboratory paradigms to demonstrate a direct 

relationship between ego-depletion and subsequent increases in saving behaviors. If such a 

relationship would be supported by experimental data, then several implications for the study of 

hoarding follow. One possibility is that practicing self-control in a non-hoarding related domain 

might have a carry-over effect to the treatment of hoarding. This is an exciting prospect given 

that most patients and therapists would most likely agree that practicing healthy eating habits 

(for example) is easier than directly targeting hoarding behaviors through cognitive behavior 

therapy. There are several avenues through which the practice of self-control might influence 

the execution of more traditional therapies. First, and the most hopeful, is that the practice of 

self-control could directly reduce saving behaviors, resulting in a less severe baseline problem 

to treat. A second avenue is that the practice of self-control may make the delivery of traditional 

therapies more effective by, for example, increasing an individual’s motivation and openness to 

treatment. In other words, it is possible that through a number of pathways, practicing self-

control could make it easier for patients to successfully complete a course of cognitive 
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behavioral therapy. As such, the study of self-control and hoarding has implications not only 

from an etiological perspective, but also from a disease-reduction standpoint. 

1.3  Study Aims and Hypotheses 

  The present investigation seeks to examine the association between hoarding and self-

control within a translational research framework. Translational research acts as a link between 

multifaceted applied questions and basic methodologies, thereby allowing us to gain a more 

complete understanding of the developmental and maintenance processes of psychopathology 

(Daughters, Lejuez, Lesieur, Strong, & Zvolensky, 2003; McGlynn, 2001).  We proposed to 

investigate the basic psychological process of self-control, and apply this research to a complex 

clinical phenomenon and question—why do people hoard? The use of analogue laboratory 

experimental techniques provided flexibility and control of the constructs of interest, which in 

turn allowed us to answer specific questions with an applied focus in mind. We had three 

specific aims that were explored in two separate studies.  

 Study 1 encompassed our first two aims. Aim 1 was to examine the association between 

self-report hoarding behaviors and self-control. We set out to replicate and extend previous 

findings by examining the robustness of the association between self-control, general hoarding 

symptoms, and the three factors of hoarding (difficulty discarding, acquisitioning, and clutter). 

We also tested the specificity of the relationship between self-control and hoarding. Emerging 

evidence suggests that hoarding may be unique and distinct from other OCD symptoms (Wu & 

Watson, 2005). Hoarding behaviors have furthermore been consistently linked with greater 

endorsement of depressive and general anxiety symptomatology (Steketee & Frost, 2003). 

Therefore, to establish self-control as a vulnerability factor for hoarding specifically, it is 

important to demonstrate that any potential relationship between hoarding and self-control is not 

better accounted for by base-levels of depression and anxiety, as well as non-hoarding OCD 

symptoms. We hypothesized that the relationship between self-control and hoarding behaviors 

would not be better accounted for by general anxiety, depressive, or non-hoarding OCD 

symptomatology. We also hypothesized that lower levels of self-control would be associated 

with all three factors of hoarding, but that the strongest association would be with acquisitioning 

and difficulty discarding. This latter hypothesis was based on the clear role of impulses and 

urges for both acquisitioning (i.e., the urge to acquire) and difficulty discarding (i.e., the urge to 

save). 

 Our second aim was to examine the direct effects of self-control depletion on a 

behavioral index of hoarding symptoms. We hypothesized that acts of self-control would 

undermine an individual’s subsequent and immediate attempt to control potentially maladaptive 
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saving behaviors. Specifically, we posited that compared to a non-depleted individual, an 

individual who participated in a self-control depletion exercise would exhibit less discarding 

behaviors on a behavioral measure of hoarding, and would report greater emotional reactivity 

(i.e., distress) to the task.  

 Our third aim was addressed in Study 2, which sought to determine if the practice of self-

control in a non-hoarding relevant domain might increase an individual’s ability to exert self-

control on a subsequent behavioral measure of hoarding symptoms. This aim again speaks to 

the translational nature of the proposal, in that we are attempting to bridge the basic laboratory-

based research question of whether self-control is associated with hoarding, with the applied 

domain that is concerned with treating and preventing the clinical phenomenon. We 

hypothesized that individuals who participated in a four-week program of academic study (i.e., 

practicing self-control by focusing on daily study skills) would display fewer saving behaviors on 

a behavioral measure of hoarding symptoms, compared to individuals who did not participate in 

the self-control practice program at Time 2. 
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STUDY 1 – METHOD 
 
 
 

2.1  Participants 

 Participants consisted of 102 undergraduate students at Florida State University who 

were invited to participate in this study in exchange for course credit. 64% of participants were 

pre-selected for falling above the mean on a saving behaviors screening questionnaire (5 items 

adapted from the three OCIR hoarding items and the SIR) included in the Introductory 

Psychology mass screening. The other 36% of participants were unselected. This ensured that 

our sample was a relevant analogue population that had a suitable distribution of hoarding 

behaviors, including individuals with potentially sub-clinical, if not severe, hoarding behaviors.  

 Of the sample, 63.7% was female and ages ranged from 17-26 (M = 19.6, SD =1.88). 

The racial/ethnic composition of the sample was generally representative of the University 

population at large: African American (15.8%), Asian American (1.1%), Caucasian (74.7%), 

American Indian (1.1%), mixed (3.1%), and other (4.4%); 16% of participants were 

Hispanic/Latino. 

 

2.2  Design & Procedure 

 Participants were invited to the lab for one testing session and were told that the 

experiment was evaluating individual differences that could influence reactions to a laboratory 

stressor. This deception was necessary in that we did not want to prime participants for the 

discarding task or that the experiment was focused on self-control. They were required to bring 

fourteen paper items representative of the types of items they typically collect and would 

normally not discard, yet which have no real monetary value. Prior to the experiment, 

participants were emailed a list detailing potential items that they could bring (e.g., magazines, 

notes, cards, etc.). Upon arrival they first provided Item Ratings for both their personal items 

and five control items provided by the lab. Next, they completed a battery of self-report 

questionnaires. Participants were then randomized into either a self-control depletion or a non-

depletion condition. Finally, participants completed the Discarding Task, at the conclusion of 

which they were debriefed and thanked for their time. All experimental guidelines were in 

accordance with American Psychological Association standard ethical guidelines. This study 

was approved by the Florida State University Institutional Review Board prior to data collection. 

 Self-control depletion. The current self-control literature does not provide an indication 

for which depletion task might be the most powerful or effective. We thus elected to test three 
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separate depletion tasks commonly utilized in self-control investigations, including (1) the Stroop 

depletion, (2) the short story depletion, and (3) the letters depletion, to determine if there might 

be differences between them. All three of these depletion tasks have a core component that 

requires participants to over-ride a pre-potent response, which thus depletes their levels of self-

control. We divided the sample into three separate sub-samples to test these three methods of 

self-control depletion. 

 In the Stroop depletion (Baumeister et al., 2006), those in the depletion condition were 

required for 3 minutes to identify the print-color of a list of words. The words themselves were 

colors, incongruent with the print color (i.e., the word “red” printed in blue ink). Those in the non-

depletion condition completed a color and word congruent Stroop.  

 The short story task (Schmeichel & Zell, 2007) requires participants to write a story for 

five minutes. Those in the depletion condition were given the following instructions: “Please 

write a story about a recent vacation. The only problem is that you cannot use the letters a or n 

anywhere in your story! (i.e., the word “vacation” is not allowed, however you could use the 

word “trip.”).” Those in the non-depletion group were simply asked to write about a recent 

vacation, without restrictions.  

 In the letters task (Baumeister et al., 1998 Tice, 1998), participants were asked to cross 

out all instances of the letter e in a generic text. Those in the depletion condition were told that 

they could only cross out the letter e if there was another vowel adjacent to it, or one letter 

removed (i.e., self-regulatory restrictions were specified).  

2.3  Measures 

 Demographics. This scale was created to collect data on the participants’ gender, 

ethnicity, educational/occupational level, and current medications. 

 Self-Control Scale (SCS; Tangney, Baumeister, & Boone, 2004). The SCS is a 13 item 

self-report scale that assesses a number of behavioral characteristics of self-control (e.g., “I 

have a hard time breaking old habits”). Items are answered using a 5-point scale ranging from 1 

(not at all like me) to 5 (very much like me). The SCS taps five domains of self-control including: 

self-discipline, impulsive actions, healthy habits, work ethic, and reliability. It has been found to 

have good internal consistency (.61 - .79) and to be a highly reliable measure (reliabilities = .76 

- .85; test-retest reliability = .90) (Tangney et al., 2004).  

Saving Inventory-Revised (SIR; Frost, Steketee, & Grisham, 2004). The SIR is a 23-item 

self-report questionnaire used to assess hoarding behaviors. Participants are required to 

answer items using a 5-point Likert type scale. The measure includes three factor analytically 

derived subscales, including acquisitioning, clutter, and difficulty discarding. The SIR has been 
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found to have strong internal consistency (Coles et al., 2003), good test-retest reliability, and 

satisfactory convergent validity (Frost et al., 2004).  

Depression, Anxiety, and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). The 21 

item short-form DASS was used to assess depressive and anxious symptoms. Participants rate 

on a 4 point Likert scale (0= did not apply to me at all; 3= applied to me very much) how much a 

given statement has applied to them over the past week. The DASS-21 is comprised of three 

relatively independent subscales measuring levels of depression, anxiety and stress. The total 

score and each of the subscales also tap a broader dimension of psychological distress or 

neuroticism (i.e., NA). Research with non-clinical samples has demonstrated that the DASS-21 

has both adequate reliability and validity (Henry & Crawford, 2005).  

 Obsessive Compulsive Inventory-Revised (OCIR; Foa et al., 2002). The OCI-R is a self-

report questionnaire that measures the severity of common OCD symptoms over the past 

month. It consists of 18 items and asks participants how much they have been bothered or 

distressed by specific symptoms using a 5-point Likert scale ranging from 0 (not at all) to 4 (very 

much). The OCI-R has six symptom sub-categories that tap the basic symptom dimensions of 

OCD, including washing, checking/doubting, obsessing, neutralizing, ordering, and hoarding. 

Foa and colleagues (2002) have established that the OCI-R has good psychometric properties 

and satisfactory test-retest reliability. For the current study a modified OCIR total scale was 

used. Specifically, the total score was calculated without the three hoarding items, to reflect a 

measure of all OCD symptoms other than hoarding. This is consistent with other published 

reports (Timpano, Buckner, Richey, Murphy, & Schmidt, 2009). 

 Saving Cognitions Inventory (SCI; Steketee et al., 2003). The SCI is a 24-item measure 

examining attitudes and beliefs associated with hoarding symptoms. The scale is based on the 

cognitive behavioral conceptualization of hoarding (Frost & Hartl, 1996) and includes four 

subscales: emotional attachment, memory, control, and responsibility. The subscales have been 

found to have good internal consistency, as well as good convergent and discriminant validity 

(Steketee et al., 2003). 

 Discarding Task. Participants were instructed to bring fourteen paper items 

representative of the types of objects they typically collect and would normally have difficulty 

discarding, yet which have no real monetary value and represent items that most people would 

discard without distress. Prior to the experiment, participants were emailed a list detailing paper 

items that are often collected, including old magazines, newspaper clippings, old notes, copies 

of digital photos, etc. At the time of the experiment, the fourteen participant items were 

assembled with five lab paper items that the experimenter supplied and which were 
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standardized across participants. The lab items consisted of: a semester-long FSU sports 

calendar; an entertainment informational packet that detailed recent movies and events at the 

student union; a recipe card; a monthly magazine that focuses on restaurants and clubs in the 

area; a coupon book provided by the student bookstore for businesses around the city. All of 

these items fell within the same parameters as the participant items; that is, they were paper, 

free, and representative of objects often collected.  

 At the start of the Discarding Task, it was explained to the participants that the 

experiment was evaluating decision processes involved in discarding a variety of items, with an 

emphasis placed on discarding. Participants were told that this task represented a generally 

stressful situation for most people. The experimenter then randomly selected an object (either 

the participant’s or the lab’s), and would ask if the participant would like to (1) save the object, 

(2) wait to decide, or (3) discard it. It was explained that if the participant chose to “save” the 

object, they would return home with it. For the “wait to decide” option, the participant was told 

that we would revisit the decision at the end of the experiment. If, however, the participant 

chose to “discard” the object, it was immediately shredded by the experimenter in front of the 

participant. The experimenter again emphasized that the goal of the task was to discard as 

many items as possible. The participant had six seconds to decide, after which time the item 

was placed in the “wait to decide” bin. Following these instructions, the experimenter then 

cycled through all items. This method is based on that used successfully by Tolin and 

colleagues (Tolin, Kiehl, Worhunsky, Book, & Maltby, 2008) in an fMRI symptom provocation 

investigation with a clinical population of hoarders. 

 The primary dependent variable from this behavioral measure was the total percent of 

items discarded across both participant and lab items. Secondary dependent variables were the 

percent of items in the save and waited categories, along with percentage of participant and lab 

items discarded (i.e., considered separately from one another). 

 Subjective units of distress (SUDs). SUDs were collected after each decision/item during 

the Discarding Task as a measure of emotional reactivity. SUDs are an idiographic anxiety 

barometer used to determine how fearful someone feels. Ratings can range from 0 (no anxiety) 

to 10 (most intense anxiety), and it has been demonstrated that they have good reliability and 

validity (Thyer, Papsdorf, Davis, & Vallecorsa, 1984).  

 In addition to SUDs, participants were also asked at the conclusion of the Discarding 

Task what their general/average levels of (1) distress, (2) anxiety, (3) indecision, and (4) “not 

just right” feelings were during the task, using a scale from 0 (none) to 10 (extreme). 
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 Item Ratings. Participants were asked to provide a “value” rating for both their personal 

and the lab items (see Discarding Task). Specifically, we asked participants to rate on a scale 

from 0-10 how personally valuable each item was, 0 being not valuable and 10 being extremely 

valuable. We asked them to consider the following dimensions when making their ratings: how 

emotionally attached do you feel toward this object; how worried are you that you’ll forget 

something having to do with this item; how much do you feel the need to maintain control over 

the item; and how responsible do you feel for the object. These value ratings were gathered to 

determine the degree to which it might be difficult for participants to part with an item. 
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STUDY 1 – RESULTS 
 
 
 

3.1  Aim 1 - The Association between Hoarding and Self-Control on Self-Report Indices 

 Prior to the primary data analyses, data screening was performed. This included 

descriptive statistics to check for data-entry errors (e.g., out of range values), evaluation of 

missing data, identification of univariate and multivariate outliers, and inspection of scatter plots 

to assess skewness and kurtosis. No gross violations of normality were detected (the DASS, 

OCIR-NH, and SIR had a slight positive skew, which is to be expected given the non-clinical 

sample). The internal-consistency reliability of the self-report responses was examined using 

Cronbach’s alpha (aplpha’s provided in Table 1). Multicollinearity statistics were examined for all 

analyses, and were found not to be problematic. 

 Zero-order correlations among the key self-report variables, in addition to means and 

standard deviations, are presented in Table 1. SCS scores were significantly and negatively 

correlated with greater hoarding symptoms. To assess the robustness of this association, we 

built a hierarchical linear regression equation with self-control as the dependent variable. OCIR 

non-hoarding and general distress symptoms were entered in step 1 of the equation, which 

explained 10% of the variance. SIR scores were entered in step 2 and added another 8% of the 

variance in the model. Despite controlling for covariates, SIR remained significantly associated 

with lowered self-control. Results are summarized in Table 2-Model 1. 

To assess the specificity of the relationship between self-control and hoarding we 

conducted a covariance strategy, as outlined by Kendall and Ingram (1989). The above analysis 

was repeated, rotating the dependent variable between SIR, non-hoarding OCIR and DASS 

scores, while controlling for the other two variables in step 1 of the equation. This approach 

allowed for the assessment of the relation of self-control to each of the three scales beyond the 

effects of the other two. Table 2 provides a summary of all three models. Results demonstrate 

that self-reported levels of self-control are specifically associated with hoarding symptoms, but 

not to either general symptoms of distress or non-hoarding OCD symptoms. 

We next examined the association between self-control and the three facets of hoarding. 

SCS scores were significantly and negatively correlated with all three facets, including difficulty 

discarding (r = -.35, p < .01), clutter (r = -.29, p < .01), and acquisitioning (r = -.48, p < .01). To 

examine the robustness of these associations, we next constructed a simultaneous linear 

regression equation with SCS scores as the dependent variable, DASS and OCIR-NH scores 

entered in step 1 of the equation, and all three SIR factors entered into step 2. Step 2 explained 
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an additional 18% of the variance, and results revealed that the association with decreased self-

control only remained significant for the acquisitioning factor (β = -.50, t = -3.99, p < .001). 

3.2  Aim 2 - Examination of the Direct Effects of Self-Control Depletion on Hoarding 

 Equivalence of groups. Of the participants, 56 were randomized into the depletion 

condition and 46 into the non-depletion condition. Table 3 provides a comparison of the three 

different depletion tasks (Stroop, story, and letters), and the two conditions (depletion versus 

non-depletion), on both baseline and outcome variables. Variables considered as outcome 

variables included the SCS, SIR, DASS, OCIR-NH, Item Value Ratings, and the responses to 

the Discarding Task. We conducted a series of ANOVAs comparing the three depletion tasks 

(i.e., Stroop, story, and letters) on these variables and found that they did not significantly differ 

from one another. One exception was a trending difference for baseline SIR scores (letters had 

lower SIR scores than either story or Stroop, p = .055). Given the equivalence of each of the 

groups, and in consideration of Type I error, we elected to combine the three depletion types for 

all proceeding analyses. Considering the trending difference in SIR scores, we elected to 

include baseline SIR scores as a covariate.  

As a final preparatory step, we compared the overall depletion group (i.e., combining the 

three depletion tasks) to those in the non-depletion condition on demographics, the baseline 

self-report questionnaires, and their Item Ratings. We did not find any differences between the 

two groups on any of the indicators examined. With regard to the Item Ratings, we found that all 

participants, regardless of condition, rated their own items as significantly more valuable than 

the lab items (t = 5.81, p < .001). 

 Examination of effect of depletion on discarding task. To examine whether those in the 

depletion condition discarded fewer items than those in the non-depletion condition, we built a 

hierarchical regression equation with percentage of items discarded as the dependent variable, 

SIR scores as a covariate, and depletion status as the primary independent variable. The model 

was significant (F = 15.88, p < .001) and explained 23% of the variance. Despite controlling for 

SIR, depletion was associated with a decreased percent of items discarded (ß = -.42, t =-4.80, p 

< .001). 

 Analyses with secondary dependent variables, summarized in Table 4, revealed that 

those in the depletion condition saved a significantly greater percent of items and also waited to 

decide on a significantly greater percent of items. When we examined participant items 

separately from lab items, we found that in both instances depletion was associated with a 

decreased percent discarded. Comparison of the betas from the latter two analyses revealed 

that the association between depletion and percent discarded was significantly stronger (p < 
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.05) for participant items (ß = -.40, SE = .05) than for lab items (ß = -.24, SE = .05). Figure 1 

represents the effect size estimates of the difference between the two conditions on all indices 

of the Discarding Task. 

 Examination of effect of depletion on emotional reactivity. In addition to actual item 

decisions on the behavioral index of hoarding, we were also interested in general emotional 

reactivity to the task. Similar to the analyses conducted for percent discarding decisions, we 

built a series of hierarchical regression equations with SIR scores entered in step 1, depletion 

status in step 2, and the various distress ratings as the dependent variable. Results indicated 

that depletion was associated with significantly greater mean SUDs across participant and lab 

items (ß = .30, t = 3.32, p < .01). Depletion was also found to be associated with significantly 

greater mean SUDs for participant items (ß = .29, t = 3.31, p < .01), but not for lab items. 

 With regard to the distress ratings gathered at the conclusion of the Discarding Task, we 

found that depletion was associated with greater levels of general distress (ß = .38, t = 3.29, p < 

.001) and anxiety (ß = .43, t = 4.35, p < .001), but not with greater levels of indecision or the 

feeling that things were “just not right”. 

3.3  Study 1 - Secondary Analyses 

 Secondary exploratory analyses - Examination of mediating role of emotional reactivity. 

As a secondary analysis within Aim 2, we wanted to test the hypothesis that emotional reactivity 

might act as a mediator on the relationship between depletion and response to the behavioral 

index of hoarding behaviors. The specific model tested is outlined in Figure 2. Using the 

strategy proposed by Kenny, Kashy, and Bolger (1998), the mediational role of overall distress 

on the relationship between condition (depletion versus non-depletion) and percent discarded 

was tested. The first step in this strategy is to determine whether or not the predictor (condition) 

and the criterion (percentage of items discarded) are significantly associated. The second step 

requires establishing a relationship between the predictor variable (condition) and the proposed 

mediating variable (distress). These first two steps were examined above; each equation was 

significant and thus in-line with the Kenny et al. criteria. The third step for testing a mediational 

model requires establishing a relationship between the proposed mediator and the criterion after 

controlling for the effects of the predictor. We found that indeed, greater levels of distress were 

associated with a decreased percentage of items discarded (ß = -.38, t = -3.73, p < .001). The 

final step involves evaluating the relationship between the predictor and the criterion when the 

variance accounted for by the proposed mediator has been removed. This regression equation 

remained significant (see Figure 2). Traditionally, when this analysis yields a non-significant 
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effect for the predictor, it is concluded that mediation has taken place. In our example, therefore, 

we found that the criteria for full mediation were not met. 

 Holmbeck (2002) provides the suggestion that in addition to the traditional Baron and 

Kenny mediation test, one should conduct a significance test of whether the drop in the total 

effect is significant upon inclusion of the mediator in the model. In accordance with this 

suggestion we also conducted the Sobel test (Preacher & Hayes, 2004) to determine if distress 

levels mediated the relationship between condition and discarding decisions, and found this to 

be the case (F = -2.67, p < .01). We thus concluded that distress acts as a partial statistical 

mediator. 

 Secondary exploratory analyses - Examination of moderating effects of hoarding 

symptoms & cognitions. In addition to testing for mediation, we were curious whether baseline 

hoarding symptoms and hoarding cognitions might act as a moderator of the relationship 

between depletion and either levels of distress or discarding decisions. We hypothesized that 

those individuals high on hoarding symptomatology (either symptoms or associated hoarding 

cognitions) would evidence the lowest percentage of items discarded and the greatest degree of 

distress. That is, we hypothesized that those individuals high in hoarding symptomatology would 

be more impacted by the effects of depletion, and that this would be true for individuals high in 

baseline hoarding symptoms (SIR) and also for those endorsing high levels of problematic 

cognitions related to possessions (SCI). 

 To determine whether either SIR or SCI responses would act as a moderator on the 

association between depletion and either the percent of items discarded or SUDs, we first 

calculated the interaction term between depletion and both SCI and SIR scores. All variables 

were centered to reduce multicollinearity (Holmbeck 2002). We then constructed four 

hierarchical linear regression equations with percentage of items discarded (or SUDs) serving 

as the dependent variable, the main effects of SIR (or SCI) and depletion entered into step 1 of 

the equation, and the appropriate interaction term entered into step 2. This type of model 

ensures that any observed effects for the interaction in step 2 cannot be attributed to shared 

variance with the variables entered into step 1 (Cohen and Cohen 1983). Results revealed that 

the interaction between depletion and SIR scores was not significant for either items discarded 

or SUDs, whereas the interaction between SCI and depletion was significantly associated with 

greater SUDs (β = .18, t = 2.01, p < .05), but not with the percentage of items discarded.  

 Based on the recommendations of Cohen and Cohen (1983) and our a priori 

hypotheses, the form of the interaction was subsequently examined. We inserted ratings of SCI 

(one standard deviation above and below the mean SCI score) and depletion (one standard 
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deviation above and below the mean depletion score) into the regression equation associated 

with the described analysis. As can be seen in Figure 3, depletion and high SCI are associated 

with increased SUDs compared to depletion and low SCI, or non-depletion regardless of SCI 

levels. As suggested by Holmbeck (2002), the simple slopes were examined using centered 

depletion.  Only the simple slope of the high SCI moderator variable was significant (t = 4.46, 

p<.001).  The direction indicates that the relationship between depletion and greater SUDs is 

significantly different for individuals with high SCI but not individuals with low SCI (p = ns). That 

is, depletion seems to be strongly associated with higher SUDs only when hoarding cognitions 

are high.  

 Tertiary exploratory analyses - Examination of a moderated mediation model. The 

secondary analyses we conducted above revealed that (1) the degree of distress experienced 

during the Discarding Task partially mediates the association between depletion and percentage 

of items discarded, and (2) the degree of distress experienced as a result of depletion is 

moderated by hoarding cognitions. Given these findings, we put forth a moderated mediation 

model (see Figure 4) that hypothesizes that depletion in combination with high levels of 

hoarding cognitions will lead to the greatest degree of distress, which in turn may act as a 

mediator on the relationship between depletion and the percentage of items discarded. In other 

words, we hypothesize that distress will not play a substantial role in explaining the relationship 

between depletion and response to the Discarding Task, when an individual does not endorse 

high levels of hoarding cognitions. 

 To test this model, we artificially restricted the hoarding cognitions variable (SCI; M = 

67.59, SD = 25.6) to a constant, by creating three separate sub-samples. Specifically, we 

truncated the sample into those in the bottom third (Low SCI group; M = 40.2, SD = 7.9), the 

middle third (Medium SCI group; M = 65.1, SD = 7.3), and those in the upper third of the SCI 

(High SCI group; M = 97.5, SD = 14.6). We then tested the meditational model outlined above in 

each of these three subsamples. Results are summarized in Figure 4. Although we did not find 

support for mediation for any of the three samples utilizing the Baron and Kenny criteria, we did, 

however, find support for mediation via the Sobel test for the High SCI group only (F = -2.41, p < 

.01). 
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STUDY 1 – DISCUSSION 
 
 
 

 The present study is the first experimental consideration of the relationship between self-

control and hoarding behaviors. In line with our hypothesis, we found that lower levels of self-

control were robustly associated with greater endorsement of hoarding symptoms. Our analyses 

revealed that this relationship was not better accounted for by levels of depression, anxiety, or 

non-hoarding OCD symptoms. Furthermore, self-control was not associated with any of these 

other variables after taking into account hoarding. These data thus provide at least preliminary 

evidence to support the specificity of the link between self-control and hoarding symptoms.  

 The results from our behavioral experiment largely corroborate the conclusions drawn 

from the questionnaire-based analyses. Across three different methods of depletion, we found 

that a self-regulation challenge task resulted in compliance difficulties with the directions of the 

Discarding Task—to discard as many items as possible. Not only did participants in the 

depletion condition discard a lower percentage of items, but they also saved a significantly 

greater percentage of items and experienced greater distress in response to the task. That is, 

we found that self-control depletion resulted in a direct, subsequent increase in one’s inclination 

to save. These findings are in line with the extant self-regulation literature (Baumeister, 

Schmeichel, & Vohs, 2007), and point to the key role self-control may play in influencing “in the 

moment” saving behaviors. 

 Examining the three factors of hoarding on the SIR we found that self-regulation 

difficulties on the SCS were particularly linked with acquisitioning, and to a lesser degree with 

difficulty discarding and clutter. It was somewhat surprising that difficulty discarding, or rather, 

the inclination to save, was not more strongly associated with lower levels of self-control. This 

finding differs somewhat from our clinical pilot investigation, which found that both acquisitioning 

and difficulty discarding were robustly associated with lower levels of self-control, though 

sampling differences may account for this.  

That self-control may play a substantial role in acquisitioning difficulties is consistent with 

our hypothesis, as well as a recent investigation examining the link between self-regulation and 

impulse buying. Vohs and colleagues (2007) found through a series of three studies that self-

control depletion resulted in greater purchasing urges, inclinations to spend more, and actual 

increased spending on an impromptu shopping opportunity. They furthermore found that the 

depletion effect was particularly strong for those individuals who are more inclined to endorse a 

strong purchasing urge. Although both the present study and the Vohs investigation were 
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conducted with non-clinical samples, there are parallels to the processes involved with clinical 

acquisitioning. Future research on this domain is certainly called for, particularly given the 

adverse corollaries of acquisitioning for individuals who hoard. Active acquisitioning, either 

through collecting free items or buying items, has been found to be present in over 80% of 

hoarders and is associated with greater symptom severity and increased depression and 

anxiety (Frost, Tolin, Steketee, Fitch, & Selbo-Bruns, 2009).  

 In comparing the types of items utilized in the Discarding Task, we found that depletion 

was associated with greater difficulty discarding participant items compared to lab items. This 

finding generally fits within the theory of self-regulation, particularly with regard to factors that 

can influence the ability to exercise self-control. Participants rated their own items as 

significantly more valuable than the lab items, thus making it potentially easier to meet the goal 

of the task with regard to the lab items (i.e., discarding them). In the same vein, we explored two 

additional factors that could act on, or contribute to, the association between depletion and 

response to the Discarding Task. We found that particularly for those individuals who endorsed 

high levels of hoarding cognitions, depletion led to greater levels of distress. In turn, this 

heightened emotional reactivity partially explained the relationship between depletion and the 

percentage of items discarded for those individuals with high levels of hoarding cognitions. 

Within the self-control perspective, greater endorsement of hoarding cognitions most likely 

increased the urge or impulse to save, thus leading to a greater degree of distress when faced 

with having to shred/discard the items. Both stress and affect regulation are established factors 

associated with self-control difficulties (Baumeister, Schmeichel et al., 2007; Oaten & Cheng, 

2005), and may very well have undermined the participants’ ability to self-regulate their 

responses to the Discarding Task after having been depleted. 

 One limitation inherent in the present study should be acknowledged. Specifically, we 

were not able to include a direct and objective measure of the degree of self-control depletion. 

We therefore are not able to definitively conclude that the differences seen on the Discarding 

Task were a result of a greater decrease in self-control for the depletion condition. An inspection 

of the self-regulation literature reveals that very few investigations include direct behavioral 

measures of self-control. One notable outlier is a series of studies conducted by Oaten and 

colleagues (2005, 2006a, 2006b) that utilized a computerized, behavioral index of self-control 

levels.1 In contrast, the vast majority of self-control investigations outline a method wherein 

participants are depleted and their subsequent performance on a behavioral task is examined. 

This behavioral task then serves as an indirect measurement of the degree of depletion a 

person experienced. Example measures of self-control range from using a hand-grip (Muraven 
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et al., 1998), the Stroop task, or even blood glucose levels (Gailliot, Baumeister et al., 2007). 

These measures are laudable in that they are tapping actual behaviors versus internal process 

perceptions (Baumeister, Vohs, & Funder, 2007) and are thoroughly grounded within the current 

self-control theory. Yet these behavioral indices nevertheless rest on the assumption that the 

resource that is being depleted is actually self-control and that changes in the indirect, 

behavioral measure reflect this. A second, related issue is that most methods of self-control 

depletion—including all of those utilized in the current investigation—are extremely frustrating 

and taxing to participants. The fact that most depletion exercises do not involve using self-

regulation in a more positively valenced domain opens up the possibility that another 

variable/construct is being manipulated or that participants were simply fatigued. Therefore, two 

critiques of the self-control literature are (1) there is primarily only indirect evidence that self-

control is being depleted, and (2) there is a possibility that other constructs (e.g., motivation, 

self-efficacy) and models (e.g., loss of cognitive control, fatigue) may be at play in what we 

currently dub “self-control depletion.” We will return to these issues in the overall discussion; 

however, it is clear that given the disparate and unclear nature of existing indirect measures of 

self-control, the identification of an objective, behavioral measure of self-control remains an 

important research question.  
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STUDY 2 – METHOD 
 
 
 

5.1  Participants 

 Participants consisted of 96 (67.7% female) undergraduate students at Florida State 

University who were invited to participate in this study in exchange for course credit. This 

sample was independent from that collected as part of Study 1. Similar to Study 1, 66% of 

participants were pre-selected for falling above the mean on a saving behavior screening 

questionnaire included in the Introductory Psychology mass screening. The other 34% of 

participants were unselected. 

 Ages ranged from 18-26 (M = 19.1, SD =1.5). The racial/ethnic composition of the 

sample was generally representative of the University population at large: African American 

(18.9%), Asian American (3.2%), Caucasian (70.5%), mixed (5.3%), and other (2.1%); 20% of 

participants were Hispanic/Latino. 

5.2  Design & Procedure 

 Participants were informed that the experiment was designed to examine reactions to a 

laboratory stressor, along with different methods that might boost stress-management skills. 

Similar to Study 1, we felt this deception was necessary to not prime participants with regard to 

the true nature of the study (i.e., that we were examining their saving behaviors and self-

control). Participants were asked to come to the lab for two testing sessions separated by a 4 

week interim. At Time 1, following a battery of self-report questionnaires, participants completed 

a depletion exercise. Specifically, they were asked for 5 minutes to write a short story about 

their last vacation, without using the letters “a” or “n” (e.g., although the word “vacation” could 

not be used, the word “trip” would fall within the parameters of the instructions). We selected 

this task because it is an established method for self-control depletion (Muraven et al., 1999), 

and preliminary results from Study 1 indicated that it was the most strongly associated with the 

Discarding Task. Following depletion (or non-depletion), participants completed the Discarding 

Task. 

Participants were then randomized into a practice or no practice condition. Those in the 

no practice condition were asked to return to the laboratory following a 4 week time-span. Those 

participants in the practice condition were provided instructions on how to complete the study 

program (described below). When participants returned to the laboratory for Time 2, they 

completed a procedure consistent with that conducted at Time 1. At the conclusion of Time 2, 

participants were debriefed and thanked for their participation. 
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 With regard to the paper items for the Discarding Task at the two time-points, we divided 

the total number of items in half. Specifically, we utilized the participants’ value ratings for each 

of the items to divide the total participant items (i.e., 14) into two equally valenced piles of 7 

items each. Pilot testing had revealed that given the types of objects participants came with, 

creating the two equal piles was both reasonable and feasible. At the conclusion of Time 1 each 

of the items destined for Time 2 was carefully labeled with a bright sticky note and placed in a 

manila envelope with a list summarizing the items. Participants were told that it was imperative 

that they return to the laboratory with the same items, and that the experimenter would carefully 

cross-check the items with the notes taken about them at Time 1, at the start of Time 2. We 

elected to allow the participants to take their items home with them between Time 1 and Time 2, 

since pilot testing had revealed that if the experimenter kept their items until Time 2, the 

participants’ value ratings of the items were dramatically reduced (e.g., participants often forgot 

what items the experimenter had kept, resulting in ratings close to 0). Participants as a whole 

complied with the instructions to return to the lab with the exact same items. In fact, the majority 

of participants simply left the items in their manila envelope. In a handful of instances where the 

participant lost one of the items, they replaced it with a similar item. Comparing the value ratings 

ensured that the replaced item truly was similar to the original item. 

 Academic Study Program (Oaten & Chang, 2006). A number of self-control practice 

paradigms have been tested. Key elements of self-control practice programs include the 

following: (1) a self-regulatory component that involves working towards a more desirable or 

long-term beneficial goal, and (2) an opportunity to monitor, observe, and identify potential 

discrepancies between the stated goal and actual performance.  For the current investigation 

and in consideration of the student population we were testing, we elected to utilize an 

Academic Study Program that was first tested by Oaten & Chang (2006).  

 At Time 1 each student in the practice condition was provided with a tailored study 

program. Specific components included a study register (to log the number hours spent 

studying), an overview of helpful strategies that can be used to enhance the effectiveness of 

studying, instruction on using planned artificial early deadlines, and a study schedule. We 

identified specific goals with each student, including setting aside at least one hour of studying 

per day and increased utilization of study techniques/strategies. Participants were then required 

to chart their progress by providing weekly updates using a web-based log/questionnaire. This 

questionnaire asked about the time spent studying, and also included questions about the ease 

of uptake and use of the study techniques. Responses to these weekly updates were monitored 

and participants were provided with email prompts if it was determined that they were not 
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complying. As such, the weekly check-ins provided the participants with a reminder to continue 

with the program and also as an opportunity to record their behaviors and monitor themselves 

within a self-regulatory perspective. 

5.3  Measures 

 Demographics. This scale was created to collect data on the participants’ gender, 

ethnicity, educational/occupational level, and current medications. 

 Self-Control Scale (SCC; Tangney et al., 2004). Please see Study 1 for a full description 

of this measure. 

Saving Inventory-Revised (SIR; Frost et al., 2004). Please see Study 1 for a full 

description of this measure.   

Saving Cognitions Inventory (SCI; Steketee, 2002). Please see Study 1 for a full 

description of this measure. 

Obsessive Compulsive Inventory-Revised (OCIR; Foa et al., 2002). Please see Study 1 

for a full description of this measure. 

  Depression, Anxiety, and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). Please 

see Study 1 for a full description of this measure.  

 Discarding Task. Please see Study 1 for a full description of this task. One modification 

for Study 2 was that the 14 paper items brought in by the participants were divided into two 

separate piles: one for Time 1 and the second for Time 2 (see Procedure).  

 Subjective units of distress (SUDs). SUDs were collected after each decision/item during 

the Discarding Task as a measure of emotional reactivity. Please see Study 1 for a complete 

description of this measure (Thyer et al., 1984). In addition to SUDs, we also asked participants 

at the conclusion of the Discarding Task what their general/average levels of (1) distress, (2) 

anxiety, and (3) indecision were during the task, using a scale from 0 (none) to 10 (extreme). 

 Item Ratings. Please see Study 1 for a full description of the Item Ratings gathered. 

Participants completed separate Item Ratings at Time 1 and at Time 2. 

 General Behaviors Questionnaire. This questionnaire was designed to measure a 

number of general behaviors thought to be influenced by self-control. These included: cigarettes 

smoked per day, caffeine consumed per day, number of alcoholic drinks consumed over the 

past week, exercise over the past week, and sense of time management. For the three 

consumption questions (i.e., cigarettes, caffeine, and alcohol), we first asked participants to 

indicate with a “yes” or a “no” whether they currently used the substance and then, if affirmative, 

asked them to estimate the quantity. The exercise question asked individuals “How many times 

in the past week did you exercise?” and had them rate the number of times using a scale from 0 
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(never) to 4 (more than one time per day). Similarly, the time management question asked 

participants to rate their response to the question “How good were you at managing your time in 

the past week?” using a scale from 0 (very terrible) to 4 (excellent). 
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STUDY 2 – RESULTS 
 
 
 

 Prior to the primary data analyses, data screening was performed. This included 

descriptive statistics to check for data-entry errors (e.g., out of range values), evaluation of 

missing data, identification of univariate and multivariate outliers, and inspection of scatter plots 

to assess skewness and kurtosis. The internal-consistency reliability of the self-report 

responses was examined using Cronbach’s alpha (alpha’s provided in Table 5).  

6.1  Comparison to Study 1 and Examination of Conditions 

 Zero-order correlations among the key self-report variables for Study 2, in addition to 

means and standard deviations, are presented in Table 5. Similar to Study 1, SIR and SCS 

evidenced the highest correlation with one another (r = -.31, p < .01), compared to either DASS 

or non-hoarding OCIR scores.  

 Comparison of the effect of depletion on the Discarding Task to that in Study 1. Figure 5 

depicts a comparison between Study 2-Time 1 responses on the Discarding Task and the 

relevant counterparts from Study 1 (Discarding Task responses for overall depletion condition 

and the story depletion task, considered separately). Although no statistical comparisons were 

conducted, Figure 5 suggests that the effect of the story depletion task on the Discarding Task 

was not as strong in Study 2 as it was in the story depletion condition in Study 1. That being 

said, Figure 5 also demonstrates that the responses to the Discarding Task in Study 2 are 

generally in line with those of the mean responses in Study 1 (i.e., the mean percent discarded 

across all three depletion conditions).  

 Examination of the practice condition. Of the participants, 48 were randomized into the 

practice condition. Those in the practice condition were required to check in once a week via an 

online questionnaire for the duration of the experiment—a total of four times. We found that 

12.5% checked in 0 times, 12.5% checked in 1 time, 29.2% checked in 2 times, 29.1% checked 

in 3 times, and 16.7% checked in 4 times. For those participants that checked in 0 times, three 

(50%) returned their study program folders, and we were able to gather average time spent 

studying from the hard-copy log they had completed. Over 70% of participants said that they 

found the program helpful. The average time spent studying across the duration of the 

experiment was 4.29 hours (SD = 2.76) per week, though the range was quite broad from 0 

hours per week to 14. The same degree of variability was true for study skills utilization per 

week. Of the nine study skills identified, participants used on average of 3.40 (SD = 1.56), with a 

range of 0-7. We examined whether the number check-ins each participant completed in the 
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practice condition was associated with responses to the Discarding Task at Time 2. Regression 

analysis revealed that there was no association between check-in number and percentage of 

items discarded. We therefore elected to keep all individuals in the practice condition, 

regardless of the number of times they completed the online questionnaire. 

 In line with other reports, we examined the effects of the practice condition on a number 

of general behaviors thought to be influenced by self-control. These included: cigarettes smoked 

per day, caffeine consumed per day, number of alcoholic drinks consumed over the past week, 

exercise over the past week, and sense of time management. We examined the effect of 

practice on these behaviors with a series of 2 (time) x 2 (behavior) mixed-factor ANOVAs, with 

each behavior (e.g., number of cigarettes smoked at Time 1 and at Time 2) as the within-

subjects variable and practice condition as the between subjects variable. We restricted 

analyses of each behavior to those individuals who engaged in the activities. Although none of 

the interactions were statistically significant, the direction of change was in the expected 

direction. Figure 6 depicts the Time 1 to Time 2 change scores between the practice and non-

practice groups for each behavior. As can be seen, those in the practice condition experienced 

a greater decrease in cigarettes smoked and caffeine or alcohol consumed, and a greater 

increase in exercise and time management skills than those in the non-practice condition. 

 Examination of the Item Ratings between conditions and at Time 1 versus Time 2. We 

required participants to return to the lab with the exact same items that had been presented at 

Time 1 and which had been selected for the Time 2 portion of the experiment. Comparing the 

mean value ratings for these items between Time 1 and Time 2 revealed a significant difference 

(t = 8.38, p < .001). That is, mean value ratings dropped from 3.8 (SD = 2.08) at Time 1 to 2.7 

(SD = 1.87) at Time 2. We next conducted more fine grained analyses to determine if 

differences might be present between the two conditions (practice versus non-practice). Utilizing 

independent and paired-sample t-tests, we found that the conditions did not differ from one 

another at either Time 1 or Time 2; however, both conditions experienced a significant drop in 

value ratings between Time 1 and Time 2 (practice: Time 1 mean = 3.78 [SD = 1.96] and Time 2 

mean = 2.5 [SD = 1.76], t = 7.57, p < .001; non-practice: Time 1 mean = 3.98 [SD = 2.21] and 

Time 2 mean = 2.96 [SD = 1.97], t = 4.76, p < .001). These results indicate that although both 

conditions experienced a significant drop in item value ratings, this drop was similar across both 

conditions. 

6.2  Aim 3 - Examination of the Effect of Self-Control Practice on Hoarding Symptoms 

 Equivalence of conditions at Time 1. Utilizing independent sample t-tests, we compared 

the two groups on demographics, self-report questionnaires (SCS, SIR, DASS, and OCIR-NH) 
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and responses to the Discarding Task (percentage saved, waited, discarded, mean SUDs, 

mean distress and mean anxiety) at Time 1. We found that individuals in the practice condition 

did not significantly differ from those in the non-practice condition on any of the Time 1 variables 

examined. 

 Examination of the effect of self-control practice on the Discarding Task. To test the 

effectiveness of self-control practice on the Discarding Task, a 2 (condition: practice vs. no-

practice) x 2 (time: Time 1 vs. Time 2) mixed ANOVA was conducted on the percentage of 

items discarded. Results revealed a significant Time x Condition interaction, F (1, 93) = 30.98, p 

<.001, partial η2 = .25. Simple effect analyses were conducted to examine the form of this 

interaction. Paired-sample t-tests revealed that both the practice (t = 4.76, p < .001) and the 

non-practice (t = 4.76, p < .001) conditions discarded a greater percentage of items at Time 2 

compared to Time 1. We next examined between subjects effects. As stated above, the practice 

condition did not differ from the non-practice condition at Time 1 on the percentage of items 

discarded; however, a significant group difference emerged at Time 2, F (1, 95) = 22.79, p 

<.001. Specifically, we found that the practice group discarded a significantly greater 

percentage of items (M = .76, SD = .17) at Time 2 than the non-practice group did (M = .59, SD 

= .19). Please see Figure 7 (far left panel) for a graphical depiction of this interaction.  

 Similar to Study 1, we supplemented these analyses by examining a series of secondary 

dependent variables associated with the Discarding Task, including: percentage of items saved; 

percentage of items waited; percentage of participant items discarded; percentage of lab items 

discarded; mean SUDs; overall distress; and overall anxiety. Table 5 summarizes the interaction 

effect for each of the 2x2 mixed factor ANOVAs we conducted; graphical depictions for the 

participant and lab item interactions are depicted in Figure 7. As predicted, participants in the 

practice condition were able to save fewer items, discard more participant items, and 

experienced less emotional reactivity at Time 2 compared to those in the non-practice condition 

(means at Time 2 for each condition are presented in Table 5). Two notable exceptions were 

that contrary to our hypothesis, the interaction between Time and Condition was not significant 

for either percentage of items in the “wait to decide” category or the percentage of lab items 

discarded. In both instances there was a significant Time effect (% waited: F (1, 89) = 75.1, p 

<.001; % lab items discarded: F (1, 87) = 46.48, p <.001), in that all participants discarded more 

lab items and waited on less items at Time 2 compared to Time 1. The main effect for practice 

condition was not significant in either model. 
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 6.3  Study 2 - Secondary Analyses 

 Secondary exploratory analyses – Examination of the effect of self-control practice on 

self-report questionnaires. In addition to examining the effect of self-control practice on the 

behavioral index of hoarding, we were also interested in determining if practice was associated 

with changes on self-report questionnaires. Similar to our analyses with the Discarding Task, we 

conducted a series of 2 (condition: practice vs. no-practice) x 2 (time: Time 1 vs. Time 2) mixed 

ANOVAs with SCS, SIR, DASS, and OCIR-NH scores. Results are summarized in Table 6. Only 

the SCS Time x Condition interaction was significant, F (1, 94) = 5.63, p <.05, partial η2 = .06. 

Simple effect analyses were conducted to examine the form of this interaction; however the two 

groups were not significantly different from one another at either Time 1 or at Time 2. For the 

SIR, DASS, and OCIR-NH we also examined the main effects of Time and Condition. Condition 

was not significant for any of the dependent variables. Time was significant (p < .01) for SIR and 

OCIR-NH, but not for DASS. 

 In an additional effort to examine the potential effect of practice on the self-report 

questionnaires at Time 2, we examined differences in the change scores for each condition and 

measure. That is, we calculated the effect size of the difference between the change score for 

each condition on each of the self-report questionnaires investigated (SCS, SIR, DASS, and 

OCIR-NH). Figure 8 provides a summary of these effect sizes and also includes, as a 

comparison, the change score effect sizes for the three primary behavioral indices (percentage 

of items discarded, waited and saved). Despite the fact that the conditions did not significantly 

differ from one another on the degree of change between Time 1 and Time 2 for any of the self-

report questionnaires, the general direction of results was in line with our hypothesis. That is, 

the practice condition was associated with a greater increase of self-control, and a greater 

decrease in the hoarding, general distress, and non-hoarding OCD symptoms. In the same vein, 

the practice condition was associated with a positive effect size for the percentage of items 

discarded (i.e., a greater increase in the percentage of items discarded) and negative effect 

sizes for the percentage of items waited and saved (i.e., a lower percentage of items were 

saved or waited). 

 Secondary exploratory analyses – Examination of mediating role of self-control change 

scores. A secondary hypothesis within Aim 3 was whether changes in self-control would 

account for the association between practice condition and changes in the percentage of items 

discarded. Using the strategy proposed by Kenny, Kashy, and Bolger (1998; described in more 

detail in Study 1), the meditational role of changes in self-control on the relationship between 

condition (practice versus non-practice) and changes on the Discarding Task was tested (see 
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Figure 9). Utilizing the Kenny et al. criteria, we did not find support for the model. That is, after 

SCS change scores were entered as a covariate, practice condition remained significantly 

associated with discarding change scores. Per the recommendations of Holmbeck (2002), we 

also examined the model with a Sobel test (Preacher & Hayes, 2004). Again, using the 

traditional criteria (i.e., p < .05) we did not find support for mediation; however it should be noted 

that the Sobel test was a non-significant trend (F = -1.93, p < .06). 
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STUDY 2 – DISCUSSION 
 
 
 

 Study 2 represents the first examination of the potential benefits of self-control practice 

on hoarding behaviors. Specifically, we examined the utility of practicing self-control in a non-

hoarding related domain for targeting hoarding symptoms. Results revealed that participants in 

the practice condition were less likely to save items at Time 2 compared to those in the control 

condition. That self-regulation represents a modifiable entity is one of the most fascinating 

aspects of this construct. A growing literature has examined the resource model of self-control 

and has demonstrated that self-control levels are not static, and that the act of exercising this 

faculty can increase our capacity and stamina (Baumeister et al., 2006; Oaten & Cheng, 2006a, 

2006b). The current report contributes to this literature by evaluating potential clinical 

applications of self-regulation practice.  

 Unlike the findings from the behavioral measure of hoarding, we did not find that self-

regulation practice had a substantial effect on any of the self-report questionnaires or any of the 

additional self-regulatory behaviors (e.g., smoking) that we considered. That is, although these 

indices changed in the general direction we hypothesized, none of the analyses reached 

statistical significance. The one notable exception was that we did find evidence for a change in 

self-reported self-control; however, the degree of change was very small and we did not find 

support for the hypothesized meditational model. Therefore, since we did not find that changes 

in self-control mediated changes on the Discarding Task, the purported mechanism of change 

linking self-control practice to hoarding behavior change is still unclear.  

 There are a number of explanations to consider for the inconsistencies between the 

findings with the behavioral and self-report measures. First, it is possible that our self-control 

practice condition was not powerful or thorough enough. The investigation on which we based 

our practice condition (Oaten & Cheng, 2006a), found large effects of practice on an array of 

behaviors including those we assessed (e.g., smoking, alcohol use, etc.). Although we did not 

find a statistical difference between the number of check-ins and the Discarding Task, it is quite 

possible that the present sample did not take the practice as seriously we would have preferred. 

Examining the time spent studying and study skills utilized revealed a very large range, with 

many participants falling below the outlined goals. It therefore is plausible that had our study-

skills program been completed by all participants as intended, the effects of the self-regulation 

practice may have been more generalizable. The fact that we did find a medium-large effect for 

our behavioral measure is therefore noteworthy, though we cannot rule out the possibility that 
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participants did not purposely focus their performance on the Discarding Task because they 

knew that the experiment was measuring their reactions to a stressful event. That is, it is 

possible that those in the practice condition might have tried harder to comply on the Discarding 

Task because they knew they were supposed to improve their stress-management skills 

through the study-skills practice. Although we did not systematically record comments, it was 

noted that many participants in the practice condition made a point of telling the experimenter 

how well they were doing with stress management. 

 A second explanation may lie in measurement differences between the relatively more 

implicit behavioral index and the more reflective nature of the self-control measures. Work on 

self-regulation by Hofmann, Friese and colleagues (Friese, Hofmann, & Wanke, 2008; 

Hofmann, Friese, & Strack, 2009) has found that differences can arise between measurement 

types, which further supports the importance of considering a multimethod approach 

(Baumeister, Vohs et al., 2007; Nisbett & Wilson, 1977). With regard to our investigation, it may 

have been that the Discarding Task was more sensitive to changes in self-control compared to 

the self-report measures. Many self-report questionnaires are vulnerable to soliciting the 

participant’s vision of what they ought to be like, or conversely, a potentially negative opinion of 

how they are not. This is particularly relevant for the SCS, as the items could be influenced by a 

person’s intentions and/or disappointment with themselves, which could be substantially 

different from their actual behavior. The discrepancies we noted may therefore actually be a 

combination of the two explanations presented: the self-report measures may have been slow to 

catch up to the effects of self-control practice, in part because the practice condition was not as 

powerful as it was intended to be.  

 One additional finding from Study 2 warrants comment, particularly from a hoarding 

perspective. We found that regardless of condition the Item Ratings decreased significantly from 

Time 1 to Time 2. This speaks directly to a premise of the cognitive behavioral treatment of 

hoarding (Steketee & Frost, 2007; Tolin, Frost, & Steketee, 2007), that time creates a buffer 

between the individual and their desire for, or value ratings of, an item. Frequently therapists will 

conduct behavioral experiments with their clients to determine if separating them from an item 

will reduce the “pull” it has on the client. Although our participants were not physically separated 

from their items and took them home, because the vast majority of participants left the items in 

the envelope and did not utilize them in the interim, we have provided at least initial support for 

the continued use of this type of behavioral experiment.   

 A primary limitation of the current study lies in the fact that we were unable to gather 

follow-up data. We therefore do not know how long the effects of self-regulation practice may 
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last. One would hope that the students would continue trying to improve their study skills, 

though the likelihood of that is somewhat doubtful. Future investigations may want to consider 

the long-term maintenance of benefits gained from self-regulatory practice. 
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GENERAL DISCUSSION 
 
 
 

 The conclusions drawn from the two studies presented in this investigation collectively 

provide support for our hypothesis that self-control may play a role in the etiology and/or 

maintenance of hoarding behaviors. Within a translational framework, we have applied 

principles primarily examined within the social psychology field and applied our understanding of 

them to a specific population with clinical relevance. The self-report data from Study 1 revealed 

that hoarding was robustly and specifically associated with low levels of self-control, while the 

behavioral findings revealed that depleting an individual’s self-control resource leads to a direct, 

subsequent increase in hoarding behaviors. Study 2 then confirmed our third hypothesis, which 

was that practicing self-control in a non-hoarding related domain would lead to a decreased 

inclination to save at follow-up.  

 Why would hoarding have a unique relationship to self-regulatory difficulties? In an effort 

to answer this question, it may be helpful to more closely consider the four components of self-

control—standards, motivation, monitoring, and fluctuating strength (Baumeister, Schmeichel et 

al., 2007)—within the context of hoarding and its associated features. The first key element to 

self-regulation is that an individual must have clear standards or goals. These provide a 

backdrop and general sense of purpose for self-regulatory events. If we did not have a clear 

sense of the standards we wished to achieve, our behaviors would lack direction and we would 

vacillate between conflicting paths. The net result would be continual displays of poor self-

regulation. The literature provides considerable evidence that individuals with hoarding tend to 

hold conflicting standards. As discussed above, the very nature of the hoarder’s dilemma 

speaks to this—an inhabitable house without the treasure versus the treasure without an 

inhabitable house. The two options are mutually exclusive and thus represent the essence of an 

unclear goal. Complicating things further, several reports have highlighted the noteworthy role of 

indecision in hoarding (Frost & Gross, 1993; Samuels et al., 2007). Samuels and colleagues 

found that hoarders display significantly more indecision than individuals with OCD, and that 

indecision in relatives was a significant predictor of hoarding behaviors in probands. These 

results indicate that indecision in hoarding might be part of a larger neurocognitive deficit, which 

may subsequently add to a self-regulatory hurdle by making it difficult to decide between 

multiple standards.  

 The second element of self-regulation concerns the level of motivation an individual has 

toward achieving a given standard, or conversely, how strong the impulse is to give in to 
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temptation. Under settings that make self-control difficult, such as following depletion, a strong 

impulse can play a critical role in determining behavior (Hofmann et al., 2009; Vohs & Faber, 

2007). In contrast, if an individual is highly motivated and the strength of their impulse is not 

excessive, they may yet be able to utilize self-regulation towards their standards. Unfortunately, 

hoarders often display both extremely strong impulses to save or acquire, as well as low or 

fluctuating levels of motivation to change (Hartl & Frost, 1999; Steketee et al., 2000). In part this 

lack of motivation stems from a lack of insight (Frost & Gross, 1993; Frost, Steketee, Youngren, 

& Mallya, 1999; Grisham et al., 2006), which hoarders often demonstrate with regard to their 

behaviors. If one does not consider something a problem, then it will be nearly impossible to 

garner the motivation to change or to resist one’s impulses. Within a clinical perspective, this 

fact is most often considered from a motivational interviewing (MI) framework (Miller & Rollnick, 

2002), and increasingly researchers and clinicians are incorporating MI techniques in the 

cognitive-behavioral treatment of hoarding (Tolin et al., 2007).  

 Lack of insight is furthermore directly incompatible with the third component of self-

regulation—the notion of monitoring one’s behaviors and resulting self-awareness. Without our 

recognition of how our behaviors are lining up with our standards, we will never be able to 

completely direct ourselves toward a given goal. Another associated feature of hoarding that 

may make monitoring difficult is the tremendous amount of avoidance that hoarders often 

demonstrate (Steketee & Frost, 2003), coupled with low levels of distress tolerance (Timpano, 

Buckner et al., 2009). Clinical observations have revealed that in some instances hoarders have 

been known to not even “see” the clutter in their home, as a function of avoiding the distress 

and frustration elicited by looking at their disarrayed possessions. Therefore, if an individual is 

actively avoiding something that causes them distress, they will in essence be doing exactly the 

opposite of monitoring their behavior, thereby undermining opportunities to exercise self-

regulation. 

 The fourth component to self-regulation is the capacity for self-control to change, and 

important to this component are factors that could interfere with both the initiation and the 

maintenance of self-control. This relates directly to the mechanisms that could be accounting for 

the intricate relationship between self-control and hoarding behaviors. One consideration is that 

self-control may interact with other known risk factors for hoarding. Research has demonstrated 

that high levels of stress decrease levels of self-control (Oaten & Cheng, 2005). Investigations 

with hoarding samples, in turn, have demonstrated that hoarders tend to report greater levels of 

traumatic and stressful life events, compared to controls and non-hoarding individuals with OCD 

(Cromer et al., 2007; Grisham et al., 2006). It therefore stands to reason that the interaction 
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between self-control and stress may start a cycle, in that stress leads to lowered levels of self-

control, which may lead to greater levels of hoarding behaviors that again may increase levels 

of stress. Similarly, affect regulation has been found to challenge self-regulation (Bruyneel, 

Dewitte, Franses, & Dekimpe, 2009; Hofmann, Friese, & Roefs, in press; Schmeichel, 2007). 

Although affect regulation per se has not been investigated with regard to hoarding, we do have 

evidence that hoarding behaviors are linked with lower distress tolerance, greater negative 

affect, and greater general psychopathology (Frost & Steketee, 1998; Timpano, Buckner et al., 

2009; Wheaton, Timpano, Lasalle-Ricci, & Murphy, 2008). In this way, self-control may play a 

role with other factors in maintaining and perhaps even exacerbating hoarding symptoms via 

increased self-regulatory difficulties. 

 From an etiological perspective, deficits in self-control may form an underlying 

vulnerability that contributes to the development of saving and acquiring habits. Evidence from a 

recent fMRI investigation may provide support for this hypothesis. The study conducted by Tolin 

and colleagues (Tolin, Kiehl et al., 2008) revealed that in response to symptom provocation, 

hoarders displayed hemodynamic activity in a brain region (the lateral orbitofrontal cortex) linked 

with processing relative reward value. Traditionally, self-control has been described as a faculty 

that aids us in resisting urges or inclinations that may be deleterious to our general well-being, 

and instead helps us direct our behavior toward more helpful and effective avenues with long-

term beneficial outcomes. From another perspective, one could conceptualize self-control as a 

faculty that allows us to delay gratification in light of a more beneficial outcome. Within this 

description, self-control requires a decision making process that takes into account the relative 

reward value of opting to control/direct ones behavior (versus following our impulses or 

inclinations). That is, the ability to process relative reward values may be necessary for 

successful execution of self-control.  

 The notion of self-regulation being linked to basic decision making difficulties is 

interesting to consider in light of recent work exploring the cognitive control theory as an 

alternative explanation to the strength model of self-control. From a functional perspective, self-

regulation is the faculty or psychological mechanism within us that enables us to see long-term 

consequences and direct our behaviors. Utilizing executive functioning resources, we are able 

to set goals, make decisions, and turn conscious processes into more automatized ones. Within 

this more general description of self-regulation, Dewitte and colleagues (in press), along with 

others (Masicampo & Baumeister, 2007), have considered cognitive control as an alternative 

mechanism to account for self-regulation failures. Cognitive control is a component of executive 

functioning that allows us to complete a demanding task. Components include perceptual 
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selection, response biasing, and management of contextual resources. Although cognitive 

control works effectively in individual instances, a limitation exists that the system is relatively 

inflexible at multitasking. That is, if we are allocating cognitive control to one task, but are then 

required to shift towards a subsequent task, our cognitive control is divided and slow to shift. 

Within this model, depletion represents an unfulfilled task/goal, and the poorer performance on 

the follow-up task (e.g., the Discarding Task) represents problems with our cognitive control that 

interferes with responding. One important consideration of this model is that if the follow-up task 

were to be within the same general domain or have a similar nature to the depletion task, the 

deficit in cognitive control would not be manifested. Instead, repeated practice at the same type 

of task or goal would result in performance improvement.  

How would hoarding fit within this model of self-regulation? An integral component to the 

cognitive behavioral model of hoarding is problems with executive functioning and information 

processing (Steketee & Frost, 2003). Evidence exists that hoarders have a neuropsychological 

weakness in sustaining attention, spatial abilities, and increased impulsivity (Grisham, Brown, 

Savage, Steketee, & Barlow, 2007). All of these factors may make the general ability to execute 

cognitive control more difficult, particularly when combined with the vulnerabilities described 

above (e.g., emotion regulation, stress, distress tolerance, etc.). Interestingly, recent work with 

an animal model of OCD has revealed that variations in the serotonin transporter gene—

implicated for both OCD and hoarding—modulate cognitive flexibility (Brigman et al., submitted). 

With regard to repeated practice of the same task leading to performance enhancement, from a 

clinical perspective, this would be akin to behavioral improvements seen via repeated exposure 

exercises. 

 Regardless of which theoretical model of self-control is the most accurate, what emerges 

from these considerations is a model where the self-regulation deck is stacked against the 

hoarder. For active and continued self-regulation an individual needs to both initiate and 

maintain acts of self-control (Vohs & Faber, 2007). It may be that in the case of hoarding a 

general vulnerability for poor self-regulation makes it difficult to activate self-control resources. 

In the event that self-control is successfully initiated, a continual cycle of self-regulation failure 

may then be triggered, which is influenced via a number of factors (e.g., stress, beliefs, 

neurocognitive deficits), all of which serve to propel the self-regulation deficit cycle. Finally, 

continued evidence of self-control failures may ultimately lead to the formation of beliefs about 

one’s ability to utilize self-regulate that are accompanied by low motivation and/or confidence to 

succeed in future attempts. 
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 There are a number of future directions and clinical implications from this work that 

should be considered. First and foremost, the role of self-regulation practice and self-control 

depletion should be examined in a clinical population. Although our samples had a range of 

hoarding symptoms that included the clinical end of the spectrum, we cannot be sure that a 

similar pattern of results will emerge if we were to attempt to replicate either Study 1 or Study 2 

with the average clinical hoarder. For one, a substantial age difference exists between our 

samples and the modal age of a hoarder seeking treatment (treatment seeking age = 40-50; 

Frost, Steketee, Williams et al., 2000). It is possible that the relationship between self-regulation 

and hoarding may differ in various age groups.  

 However, if the dynamic between hoarding and self-control difficulties is the same in 

clinical populations, one could imagine that targeting the different components of self-regulation 

might be helpful to the overall treatment of hoarding. In general, current cognitive behavioral 

therapies for hoarding have begun to incorporate modules, targeting motivation, training on 

categorization abilities, and consideration of attention difficulties (Steketee et al., 2000), which 

directly relate to the components of self-regulation addressed above. It may also be helpful 

though, to more explicitly target the specific self-regulatory difficulties an individual may have.  

By focusing on the different features, including standards, self-awareness, impulse/motivation, 

and the different factors that modulate self-regulation (i.e., affect regulation, stress, attention 

difficulties, etc.), one might be able to facilitate more traditional therapies for hoarding. This 

approach would be akin to the notion of cognitive rehabilitation currently being considered for 

individuals with bipolar disorder (Deckersbach, Lund, Ametrano, Thompson-Holland, & 

Nierenberg, 2008; Deckersbach, Nierenberg, & Armistead, 2007). Also relevant to this 

discussion is an exciting area of research that explores the notion of treatment readiness and 

potential treatment interfering behaviors (VanDyke & Pollard, 2005). Within such a model, low 

levels of self-control could be viewed as a treatment interfering factor, and addressing it prior to 

beginning more formal interventions would prime the patient for more effective reception and 

retention of treatment gains. 

 The results discussed above should be tempered with the consideration of a number of 

limitations, in addition to those already outlined for each individual study. Above all, the present 

investigations were limited to a non-clinical, student sample. Our conclusions are therefore 

limited, with regard to the generalizability of our findings to clinical samples of hoarders. With 

regard to our behavioral measure of hoarding symptoms, we were restricted in investigating the 

difficulty discarding component of hoarding behaviors and did not directly examine either 

acquisitioning or clutter. It would be interesting, given our findings from Study 1, to examine the 
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association between self-control and behavioral indices of acquisitioning and/or clutter. Despite 

these limitations, the findings presented in the current report provide an intriguing avenue for 

future research. Follow-up studies are needed to more rigorously evaluate the association 

between self-control and hoarding, as well as the application of self-regulation in the prevention 

and/or treatment of hoarding. 
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FOOTNOTES 
 
 
 

1 In initial pilot testing for the present studies our group attempted to utilize the Oaten et al. 

(2005, 2006a, 2006b) methodology of measuring, objectively, levels of self-control with the 

Visual Tracking Task (VTT). Despite our concerted efforts and consultation with Dr. Oaten, we 

were unfortunately unable to replicate a depletion effect using the VTT, a computerized 

measure of self-control. We therefore elected to remove the VTT from our original prospectus 

and proceeded with Study 1 and Study 2 as they are presented above. 
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TABLE 1.  

Study 1 - Correlations, means, standard deviations, and alphas for key variables. 

 

  
Sex Age SCS SIR DASS Mean SD Range α 

Sex -     63.7% ♀ - - - 

Age .16 -    19.54 1.88 - - 

SCS .04 .11 -   42.35 9.06 18-64 .87 

SIR -.21* -.03 -.36** -  33.25 15.02 5-72 .93 

DASS -.11 .11 -.31** .43** - 65.00 13.00 42-98 .90 

OCIR-NH .08 -.15 -0.15 .25* .28** 10.61 7.31 0-29 .87 

 
* p < .05 

** p < .01 

Note: M= mean; SD = standard deviation; SCS = Self Control Scale; SIR = Saving Inventory 
Revised; DASS = Depression Anxiety Stress Scale; OCIR-NH = Obsessive Compulsive 
Inventory-Revised: non-hoarding items total score.  
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TABLE 2.  

Study 1 - Summary of regression models predicting self-control as assessed by self-report 
questionnaire (SCS). 
 

      
F 

change 
R2 

change B SE B ß t 

Model 1         

 Step 1 5.11 0.1**      

  DASS    -0.22 0.07 -0.32 -3.10 ** 

  OCIR-NH    0.01 0.13 0.01 0.09  

 Step 2 9.37 .09***      

  SIR    -0.20 0.06 -0.33 -3.06 ** 

           

Model 2               

 Step 1 8.27 .157***      

  SIR    -0.24 0.06 -0.40 -3.99 *** 

  OCIR-NH    0.04 0.12 0.03 0.33  

 Step 2 3.53 0.03      

  DASS    -0.14 0.07 -0.20 -1.88  

           

Model 3               

 Step 1 10.11 .185***      

  DASS    -0.13 0.07 -0.19 -1.79  

  SIR    -0.19 0.06 -0.32 -3.00 ** 

 Step 2 0.45 0.00      

    OCIR-NH     0.08 0.12 0.07 0.67   

 

* p < .05 

** p < .01 

** p < .01 

Note. SCS = Self Control Scale; SIR = Saving Inventory Revised; DASS = Depression Anxiety 
Stress Scale; OCIR-NH = Obsessive Compulsive Inventory-Revised: non-hoarding items total 
score. 
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TABLE 3.  

Study 1 - Comparisons on baseline and outcome measures between the three depletion tasks. 

Baseline Comparisons            

  N SCS SIR DASS OCIR-NH P-Value L-Value 

    M SD M SD M SD M SD M SD M SD 

Total non-depleted 46 42.2 8.9 31.2 12.5 65.7 11.8 10.2 7.2 3.8 1.8 2.8 1.7 

  depleted 56 42.5 9.3 35.0 16.7 64.4 14.1 10.9 7.5 4.0 1.2 2.9 1.7 

                              

Stroop non-depleted 16 40.9 9.4 34.1 13.8 65.3 10.5 8.7 5.2 3.9 1.8 3.2 1.7 

  depleted 19 41.6 10.2 37.7 18.7 60.5 14.9 12.2 8.3 4.1 1.9 2.9 1.8 

Story non-depleted 14 45.8 8.4 31.9 12.8 65.3 11.8 12.0 9.2 4.2 2.0 3.1 2.0 

  depleted 17 43.8 9.4 39.1 14.1 68.4 15.0 11.1 7.2 4.6 2.6 2.8 1.2 

Letters non-depleted 16 40.3 8.4 27.6 10.7 65.3 11.8 9.8 6.9 3.7 1.8 2.1 1.0 

  depleted 20 42.2 8.7 29.0 15.7 64.5 12.3 9.5 7.0 4.4 2.2 2.8 2.0 

               

Outcome Comparisons             

  N % saved % waited % discarded SUDs Anxiety 

  M SD M SD M SD M SD M SD 

Total non-depleted 46 26.0% 0.2 8.0% 0.1 66.0% 0.2 2.2 1.2 2.5 1.9 

  depleted 56 35.0% 0.2 18.0% 0.2 46.0% 0.2 3.2 1.7 5.2 2.8 

                          

Stroop non-depleted 16 27.0% 0.1 10.5% 0.1 61.3% 0.2 2.4 1.0 2.9 2.3 

  depleted 19 30.4% 0.2 24.8% 0.2 44.8% 0.1 3.3 1.3 5.5 2.6 

Story non-depleted 14 27.4% 0.2 5.3% 0.1 63.0% 0.2 1.9 1.5 2.5 2.0 

  depleted 17 51.6% 0.2 14.8% 0.1 33.6% 0.2 3.6 1.8 5.1 2.9 

Letters non-depleted 16 23.0% 0.3 7.8% 0.1 68.5% 0.5 2.1 0.9 1.9 1.3 

  depleted 20 33.6% 0.2 13.9% 0.2 51.4% 0.2 2.8 1.9 4.6 2.9 

Note. M = mean; SD = standard deviation; SCS = Self Control Scale; SIR = Saving Inventory Revised; DASS = Depression Anxiety 
Stress Scale; OCIR-NH = Obsessive Compulsive Inventory-Revised: non-hoarding items total score; P-Value = mean value rating for 
participant items; L-Value = mean value rating for lab items; % saved = percent of items saved on Discarding Task; % waited = 
percent of items on Discarding Task placed in “wait to decide” category; % discarded = percent of items discarded on Discarding 
Task; SUDs = mean subjective units of distress on Discarding Task; Anxiety = overall anxiety rating following Discarding Task. 
*No comparisons were statistically significant. 
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TABLE 4.  

Study 1 - Summary of regression models predicting reaction to Discarding Task. 

 

      
F 

change R2 change B SE B ß t 

Model 1: percent discarded      

 Step 1 7.20** 0.07      

  SIR   -0.04 0.00 -0.26 -2.68 ** 

 Step 2 22.90*** 0.18      

  depletion   -0.19 0.04 -0.42 -4.79 *** 

Model 2: percent saved             

 Step 1 1.10 0.01      

  SIR   0.00 0.00 0.40 4.05  

 Step 2 6.00** 0.06      

  depletion   0.09 0.04 0.24 2.45 ** 

Model 3: percent waited             

 Step 1 7.18** 0.07      

  SIR   0.00 0.00 0.26 2.68 ** 

 Step 2 14.00*** 0.12      

  depletion   0.10 0.03 0.34 3.72 *** 

Model 4: percent discarded - participant items         

 Step 1 5.56* 0.05      

  SIR   0.00 0.00 -0.23 -2.36 * 

 Step 2 19.43*** 0.16      

  depletion   -0.22 0.05 
-0.40  

‡ -4.41 *** 

Model 5: percent discarded - lab 
items           

 Step 1 3.78 0.04      

  SIR   0.00 0.00 -0.19 -1.94 trend

 Step 2 6.23* 0.06      

    depletion     -0.13 0.05 
-0.24  

‡ -2.50 * 

* p < .05 

** p < .01 

** p < .01 

‡ Statistically different from one another (p < .05). 

Note. SCS = Self Control Scale; SIR = Saving Inventory Revised; DASS = Depression Anxiety 
Stress Scale; OCIR-NH = Obsessive Compulsive Inventory-Revised: non-hoarding items total 
score. 
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TABLE 5.  

Study 2 - correlations, means, standard deviations, and alphas for key variables. 

 

  Sex Age SCS SIR DASS Mean SD Range α 

Sex -     67.7% ♀ - - - 

Age .25*     19.07 1.50 18-26 - 

SCS -.04 .04    40.65 8.16 23-56 .87 

SIR -.08 -.05 -.31**   39.85 13.30 8-72 .93 

DASS -.22* -.07 -.25* .31**  72.33 16.92 44-112 .90 

OCIR-NH -0.16 -2.1* -.07 .30** .30** 14.69 9.06 0-38 .87 

 
* p < .05 

** p < .01 

Note: M= mean; SD = standard deviation; SCS = Self Control Scale; SIR = Saving Inventory 
Revised; DASS = Depression Anxiety Stress Scale; OCIR-NH = Obsessive Compulsive 
Inventory-Revised: non-hoarding items total score.  
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TABLE 6.  
Interaction effects for series of 2(condition: practice vs. non-practice) x 2(time: Time 1 vs. Time 
2) mixed factor ANOVAs, along with simple effects ANOVA testing for Time 2. 

 

 Dependent Variable df F p ηp
2 

p  
T2 

ANOVA 

M (SD)  
T2 

practice 

M (SD) 
T2 non-
practice 

Behavioral Indices     
   

Discarding Task Choices         

¤ percent discarded 2, 93 30.98 < .001 .25 < .001 .76 (.17) .59 (.19) 

 percent saved 2, 93 17.54 < .001 .16 < .001 .19 (.15) .31 (.17) 

 percent waited 2, 89 0.45 ns .01 trend .04 (.06) .07 (.06) 

¤ 
percent discarded – participant 
items 2, 93 25.13 < .001 .21 

< .01 .64 (.27) .48 (.24) 

¤ percent discarded – lab items 2, 87 2.70 ns .03 < .01 .93 (.13) .85 (.15) 

Emotional Reactivity        

 SUDs 2, 94 10.38 < .001 .13 < .05 2.1 (1.7) 3.0 (1.7) 

 overall anxiety 2, 94 13.02 < .001 .12 < .05 2.7 (2.5) 4.1 (2.8) 

 overall distress 2, 94 19.53 < .001 .17 < .05 3.0 (2.2) 4.1 (2.2) 

Self-Report Indices     

   

 SCS 2, 94 5.63 < .05 .06 ns 42.0 (6.6) 40.9 (9.2) 

 SIR 2, 93 3.1 trend .03 ns 34.3 (13.5) 36.0 (13.7) 

    SIR-clutter subscale 2, 93 1.55 ns .02 ns 11.0 (7.6) 11.2 (7.1) 

    SIR-difficulty discarding subscale 2, 93 3.29 ns .03 ns 11.9 (5.3) 12.9 (4.9) 

    SIR-acquisitioning subscale 2, 93 1.19 trend .01 ns 11.2 (3.9) 12.0 (4.7) 

 DASS 2, 90 2.83 trend .03 ns 69.4 (18.9) 74.5 (18.7) 

 OCIR-NH 2, 91 2.80 trend .03 ns 12.1 (8.8) 13.6 (10.8) 

 
Note.  trend = p < .1; SUDs = subjective units of distress; SCS = Self Control Scale; SIR = 
Saving Inventory Revised; DASS = Depression Anxiety Stress Scale; OCIR-NH = Obsessive 
Compulsive Inventory Revised, Non-Hoarding subtotal. 
 
¤ See Figure 7 for graphical depiction of interaction 
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FIGURE 1. Overall estimates of the size of the difference between the depletion and non-depletion conditions on the Discarding Task. 
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FIGURE 2. Mediational model for associations between condition (depletion versus non-
depletion) and response on Discarding Task (percentage of items discarded) as mediated by 
emotional reactivity to Discarding Task (distress). Values on paths are path coefficients 
(standardized β). Path coefficients outside parentheses are zero-order correlations (r). Path 
coefficients in parentheses are standardized partial regression coefficients from equations that 
include the other variable with a direct effect on the criterion. The Z statistic value is derived 
from the Sobel test. 
  

depletion distress % discarded 

-.45*** (-.39***), Z = -2.67** 

.42*** -.55*** (-.38***) 
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FIGURE 3. Interaction between depletion and hoarding cognitions in predicting emotional 
reactivity to the Discarding Task.  
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 FIGURE 4. Moderated mediation model for association between depletion and discarding task, 
that hypothesizes that depletion in combination with high levels of hoarding cognitions will lead 
to the greatest degree of distress, which in turn may act as a mediator on the relationship 
between depletion and the percentage of items discarded.
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FIGURE 5. Comparison of Study 1 (depletion condition) and Study 2 (Time 1) on Discarding Task. 
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FIGURE 6. Estimates of the size of the difference in change scores between practice and non-practice groups. 
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FIGURE 7. Interaction between time and practice condition in predicting percentage of items discarded. 
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FIGURE 8. Estimates of the size of the difference in change scores between practice and non-practice groups.
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FIGURE 9. Mediational model for associations between condition (practice versus non-practice) 
and changes on Discarding Task (change score for percentage of items discarded) as mediated 
by changes in self-reported self-control from Time 1 to Time 2 on the SCS (change score for 
self-control). Values on paths are path coefficients (standardized β). Path coefficients outside 
parentheses are zero-order correlations (r). Path coefficients in parentheses are standardized 
partial regression coefficients from equations that include the other variable with a direct effect 
on the criterion. The Z statistic value is derived from the Sobel test. 

practice  
condition 

change score for 
self-control

change score for 
% discarded

-.50*** (-.52***),  Z = -1.93, p = trend 
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APPENDIX A 
HUMAN SUBJECTS COMMITTEE APPROVAL LETTER 
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APPENDIX B 
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