1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2019 February 27.

-, HHS Public Access
«

Published in final edited form as:
J Obsessive Compuls Relat Disord. 2018 January ; 16: 98-103. doi:10.1016/j.jocrd.2018.01.006.

Hoarding Disorder and Difficulties in Emotion Regulation

David F. Tolin}2, Hannah C. Levyl, Bethany M. Woottonl, Lauren S. Hallion?, and Michael C.
Stevensl:?
Linstitute of Living, Hartford, CT

2Yale University School of Medicine

Abstract

The present study aimed to examine self-reported deficits in emotion regulation (ER) among
individuals with hoarding disorder (HD). Seventy-seven adult outpatients with HD and 45 age-
and gender-matched healthy control (HC) participants received a diagnostic assessment and
completed self-report measures of hoarding severity, depression, and anxiety. In addition,
participants completed the Difficulties in Emotion Regulation Scale (DERS), which measures lack
of emotional clarity (Clarity), difficulty regulating behavior when distressed (/mpulse), difficulty
engaging in goal-directed cognition and behavior when distressed (Goals), unwillingness to accept
emotional responses (Accepi), and lack of access to strategies for feeling better when distressed
(Strategies). The HD group scored higher on all DERS subscales than did the HC group; self-
reported ER deficits remained evident when controlling for baseline depression, anxiety, and
stress. The DERS correlated significantly with hoarding severity in the HD group: acquiring was
significantly correlated with DERS /mpulse, Strategies, and Accept, saving was significantly
correlated with DERS Accept. Correlations remained significant when controlling for depression,
anxiety, and stress. Results suggest that HD is characterized by self-reported deficits in ER, and
that this relationship is not solely attributable to high levels of depression and anxiety.
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Hoarding disorder (HD) is characterized by a persistent difficulty discarding possessions,
regardless of actual value (American Psychiatric Association, 2013). Most individuals with
HD also engage in excessive acquiring of possessions (Frost, Tolin, Steketee, Fitch, &
Selbo-Bruns, 2009). These behaviors result in the accumulation of significant clutter in the
individual’s home, compromising the ability to use the living spaces for their intended
purpose (American Psychiatric Association, 2013). HD is common, with a reported
prevalence of 2-5% (Cath, Nizar, Boomsma, & Mathews, 2017; lervolino et al., 2009;
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Mueller, Mitchell, Crosby, Glaesmer, & de Zwaan, 2009; Nordsletten et al., 2013) and is
associated with significant functional impairment (Ong, Pang, Sagayadevan, Chong, &
Subramaniam, 2015) and public health cost (Tolin, Frost, Steketee, Gray, & Fitch, 2008).

The original cognitive-behavioral model of HD (Frost & Hartl, 1996) posits a critical role of
emotional features such as fear and attachment. HD is strongly associated with the
experience of negative emotions (Springer, Worden, & Tolin, in press). In addition to high
baseline levels of anxiety and depression (Frost, Steketee, & Tolin, 2011; Wheaton,
Timpano, Lasalle-Ricci, & Murphy, 2008), individuals with HD report strong feelings of
anxiety and sadness elicited by the acts of sorting personal possessions in the laboratory
(Grisham, Norberg, Williams, Certoma, & Kadib, 2010) and making discarding decisions
about possessions (Frost, Ong, Steketee, & Tolin, 2016; Tolin et al., 2012). Even a hoarding-
unrelated negative mood induction elicits greater feelings of sadness among nonclinical
volunteers with elevated HD symptoms vs. those without HD symptoms (Timpano, Shaw,
Cougle, & Fitch, 2014), suggesting an underlying vulnerability to experience negative
emotion.

The significant negative emotions associated with HD, as well as the behavioral sequelae of
these emotions (difficulty discarding and acquiring), suggest a role for deficits in emotion
regulation (ER). ER is broadly defined as the process of changing the experience or
expression of emotion via a number of different strategies, including situation selection,
situation modification, attentional deployment, cognitive change, and response modulation
(Gross, 1998). Gratz and Roemer (2004) have suggested a model of ER deficits that, while
distinct from the Gross (1998) model of ER, may have significant implications for clinical
assessment and intervention. Using a self-report measure, the Difficulties in Emotion
Regulation Scale (DERS), they found six components of self-reported ER difficulties: (1)
lack of emotional awareness (Awareness), (2) lack of emotional clarity (Clarity), (3)
difficulty regulating behavior when distressed (/mpulse), (4) difficulty engaging in goal-
directed cognition and behavior when distressed (Goals), (5) unwillingness to accept certain
emotional responses (Accepi), and (6) lack of access to strategies for feeling better when
distressed (Strategies).

To date, one study has measured self-reported ER deficits using the DERS in HD patients.
Fernandez de la Cruz et al. (2013) sampled 24 patients with HD, 19 with HD plus obsessive-
compulsive disorder (OCD), 17 with OCD only, and 20 healthy control (HC) participants.
Individuals with HD (with and without comorbid OCD) scored higher (more self-reported
deficits) than did HC participants on the DERS subscales Goalsand Strategies only. The
DERS subscale scores did not correlate significantly with HD severity across the entire
clinical sample (Fernandez de la Cruz et al., 2013). Several limitations of this study,
however, complicate interpretation of the results. First, the study did not account for baseline
negative emotion (e.g., depression and anxiety). This is important because HD is associated
with high levels of negative emotion, as described above, and because DERS scores
correlate strongly with measures of depression and anxiety (Bjureberg et al., 2016; Fowler et
al., 2014). It is therefore not clear whether the obtained group differences reflect deficits in
ER, or whether they are artifacts of negative emotions. Second, HD participants were
significantly older than the HC participants (56 vs. 40 years; see Landau et al., 2011) and
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DERS scores tend to decrease (indicating less ER deficit) with age (Orgeta, 2009). It is
therefore not clear whether stronger between-group differences would have been found with
an age-matched control group. Finally, the study relied on the total score of a self-report
measure of HD, the Saving Inventory-Revised (SI-R; Frost, Steketee, & Grisham, 2004),
which combines reports of difficulty discarding, acquiring, and clutter. The inclusion of
clutter, which is an environmental outcome of behavior rather than a behavior itself (such as
saving or acquiring behaviors), may have obscured relationships between ER deficits and the
core behavioral features of HD.

The aim of the present study was to address the limitations of previous studies in this field
and examine self-reported deficits in ER in HD patients and age-matched HC participants. It
was predicted that 1) HD patients would report greater global ER deficits than would HC
participants; 2) DERS subscales would correlate significantly with HD-related behaviors;
and 3) group comparisons and correlational analyses would remain significant even after
controlling for baseline negative emotion.

One hundred nineteen prospective HD patients were screened for inclusion criteria as part of
a large clinical trial examining the neural mechanisms of CBT response in hoarding disorder.
To be included in the study clinical participants were required to (1) have a primary
diagnosis of HD of at least moderate severity according to DSM-5 (American Psychiatric
Association, 2013) criteria; (2) be aged 18-65; (3) be unmedicated or on a stable dose of
psychiatric medications for at least 8 weeks; (4) be willing and able to abstain from the use
of stimulant or benzodiazepine medications on the day of testing; (5) be right-handed, and
(6) be free of non-removable metal in the body, claustrophobia, or other factors that would
preclude functional magnetic resonance imaging (fMRI). Of 119 prospective clinical
participants, 32 were excluded due to failing to meet inclusion criteria; the most common
reasons for exclusion were age and medication use. An additional 10 participants met
inclusion criteria but discontinued prior to completing the study measures, leaving a final
sample of 77 HD patients.

An additional 60 prospective healthy control (HC) participants were screened for eligibility.
To be eligible for the study the HC participants were required to 1) have no current or past
psychiatric diagnosis or treatment; (2) be aged 40-65 (for age matching to the HD sample);
(3) be right-handed; and (4) be free of non-removable metal in the body, claustrophaobia, or
other factors that would preclude fMRI. Of the 60 prospective HC participants, 15 were
excluded due to failing to meet inclusion criteria, leaving a final HC sample of 45
participants. The most common reason for exclusion in the HC sample was a history of
psychiatric problems (current or past).

DSM-5 diagnoses were assessed using the Diagnostic Interview for Anxiety, Mood, and
Obsessive-Compulsive and Related Neuropsychiatric Disorders (DIAMOND; Tolin et al.,
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2018), a semi-structured clinical interview. The DIAMOND HD diagnosis shows excellent
inter-rater reliability (x = 0.86), very good test-retest reliability (x = 0.64), and strong
convergence with the SI-R (Tolin et al., 2018).

Hoarding symptom severity was assessed with the Saving Inventory-Revised (SI-R; Frost et
al., 2004), a 23-item self-report measure that yields a total score as well as three subscales:
Clutter (a. = .98 in the present sample), Saving (a. = .96 in the present sample), and
Acquiring (a = .94 in the present sample). The SI-R readily discriminates HD from OCD
patients and community controls, and correlates significantly with ratings of clutter and
impairment (Frost et al., 2004). We also administered the Hoarding Rating Scale-Interview
(HRS-I; Tolin, Frost, & Steketee, 2010), a 5-item clinician-rated interview of the severity of
clutter, difficulty discarding, acquisition, distress, and impairment (a= .97 in the present
sample). The HRS has good convergent validity and reliably differentiates HD patients from
those with OCD and HCs (Tolin et al., 2010; Tolin et al., in press).

Affective symptoms were measured using the Depression Anxiety Stress Scales (DASS;
Lovibond and Lovibond 1995), a 42-item self-report measure assessing three subscales of
negative emotion: depression, anxiety, and stress/tension. Each item is rated on a 4 point
scale assessing symptom frequency over the past week. Subscales of the DASS show high
internal consistency (a = 0.89 —0.96) and good discriminant and divergent validity (Brown,
Chorpita, Koraotitsch, & Barlow, 1997). The depression (DASS-D, a = .95), anxiety (DASS-
A, a =.91) and stress (DASS-S, a = 0.95) subscales showed excellent internal consistency
in the present sample.

Self-reported trait-level ER difficulties were assessed using the Difficulties in Emotion
Regulation Scale (DERS; Gratz & Roemer, 2004). Higher DERS scores reflect greater
subjective impairment or dysregulation. As described above, the DERS subscales reflect
lack of emotional awareness (Awareness, e.g., “I am attentive to my feelings;” a = .88 in the
present sample); b) lack of emotional clarity (Clarity; e.g., “I have difficulty making sense
out of my feelings;” a = .87 in the present sample); difficulty regulating behavior when
distressed (/mpulse; e.g., “When 1’m upset, | become out of control;” a = .88 in the present
sample); difficulty engaging in goal-directed cognition and behavior when distressed (Goals,
e.g., “When I’m upset, | have difficulty getting work done;” a = .90 in the present sample);
unwillingness to accept certain emotional responses (Accept; e.g., “When I’m upset, |
become angry at myself for feeling that way;” a = .70 in the present sample); and lack of
access to strategies for feeling better when distressed (Strategies, e.g., “When 1I’m upset, |
believe there is nothing | can do to feel better;” a = .93 in the present sample). Validation
studies have confirmed that the DERS has generally strong psychometric properties in
community (Ritschel, Tone, Schoemann, & Lim, 2015) and clinical samples (Osborne,
Michonski, Sayrs, Welch, & Anderson, 2017). One exception is that the Awareness subscale,
which psychometric studies have reliably identified as having inadequate incremental and
construct validity, including the absence of expected factor loadings, poor convergence with
the other DERS subscales, and weak or absent associations with theoretically relevant
symptoms of psychopathology (Bardeen, Fergus, Hannan, & Orcutt, 2016; Hallion,
Steinman, Tolin, & Diefenbach, under review; Osborne et al., 2017). Consequently, there is
an emerging consensus that the Awareness subscale should be excluded in most cases,
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including the exclusion of Awareness items from the total score (e.g., Bardeen et al., 2016;
Hallion et al., under review). For example, recent efforts to develop a DERS short form have
excluded the Awareness items entirely (i.e., DERS-16; Bjureberg et al., 2016). The
Awareness subscale was therefore excluded from analyses in the present study, and the total
DERS score excluded items from that subscale.

All study procedures were approved by the Hospital Institutional Review Board and all
participants provided written informed consent prior to any study procedures. The present
study was conducted as part of a clinical trial for HD, and the HD group was seeking
treatment as part of the clinical trial. The HC group was recruited via newspaper
advertisements and flyers in the community. All participants (HD and HC) met with a
doctoral-level psychologist or supervised postdoctoral fellow, trained in the use of the
DIAMOND and HRS-I, to determine whether they met diagnostic criteria for enroliment.
They then completed, on a subsequent day, a battery of self-report measures, including the
SI-R, DASS, and DERS. Further aspects of the clinical trial will be described elsewhere. All
participants received monetary compensation for participation. Age and gender information
was collected during an initial telephone screen, and HC participants were enrolled
proportional to those in the HD group in order to ensure group equivalence on these
variables.

Data analysis

Results

DERS scores were compared for HD and HC participants using a series of univariate general
linear models (GLMs), with and without the DASS subscales as covariates. Effect sizes of
partial eta-squared (nzp), for which values of .01, .06, and .14 are conventionally considered
to reflect small, medium, and large effects, respectively (Richardson, 2011), were calculated.
Examining the HD group separately, we then used Pearson correlations (/) between the
subscales of the DERS and those of the SI-R; Spearman’s correlations (p), controlling for
DASS subscales were also used. All analyses were conducted using SPSS v. 19.

HD participants who discontinued prior to completing the study measures (7= 10) did not
differ from HD participants who completed the study measures (7= 77) in terms of age (¢=
-0.79, p = .43), Hispanic ethnicity, x2(1) = 1.46, p= .23, and nonwhite race, x2(1) = 1.58, p
=.21. Discontinued participants had a greater proportion of males than did those who
completed, Xz(l) =4.10, p=.04. DASS total and subscale scores, SI-R total and subscale
scores, and HRS-1 scores (all £<0.97, all ps > .05) did not differ between groups.

As shown in Table 1, the sample was predominantly female and non-Hispanic White, with
an average age of 54 years. The HD and HC samples did not differ in terms of gender, age,
or ethnicity, though a higher percentage of HC participants were nonwhite. As expected, the
HD group scored significantly higher than did the HC group on SI-R, HRS-I, DASS-D,
DASS-A, and DASS-S.
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To identify meaningful covariates, we calculated correlation coefficients, in the combined
sample, between the DERS total score and theoretical variables of interest. DERS total score
did not correlate significantly with age (= —0.03) or years of education (r=0.11), and did
not differ according to gender (#= 1.66) or nonwhite status (¢=0.98). DERS total did
correlate significantly (p < .05) with DASS-D (r=0.78), DASS-A (r=0.69), and DASS-S (r
=0.77). The DASS subscale scores were therefore used as covariates in subsequent analyses.

Univariate GLMs indicated that the HD group scored higher on all DERS subscales than did
the HC group (see Table 2). Effect sizes were generally in the large range. When the DASS
subscales were added as covariates, univariate GLMs indicated that the HD group scored
higher on the Goalsand Clarity subscales than did the HC group (see Table 3).

As shown in Table 4, the DERS total score and SI-R total score were moderately and
significantly correlated in the HD group. Among the subscales, SI-R Acquiring was
significantly correlated with DERS /mpulse, Strategies, and Accept. SI-R Saving was
significantly correlated with DERS Accept only. SI-R clutter did not correlate with any
DERS subscale or the DERS total, and the DERS Clarity subscale did not correlate
significantly with any of the SI-R subscales or the SI-R total. We also calculated partial
correlation coefficients in the HD group, controlling for the DASS subscales. As shown in
Table 5, the DERS total score and SI-R total score remained moderately and significantly
correlated. SI-R Acquiring correlated significantly with DERS /mpulse, Goals, Strategies,
and Clarity. SI-R saving correlated significantly with DERS Goals, Strategies, and Clarity.
SI-R Clutterwas significantly correlated with DERS Goals.

Discussion

The aim of this study was to examine self-reported deficits in ER in HD patients and age-
matched HC participants. Consistent with the findings of Fernandez de la Cruz et al. (2013),
HD patients endorsed greater deficits in ER than did control participants. Specifically,
compared to HC participants, HD patients reported greater lack of emotional clarity,
difficulty regulating behavior when distressed, difficulty engaging in goal-directed cognition
and behavior when distressed, unwillingness to accept emotional responses, and lack of
access to strategies for feeling better when distressed. Importantly, even though HD patients
endorsed greater depression, anxiety, and stress symptoms, group differences in lack of
emotional clarity and difficulty engaging in goal-directed cognition and behavior when
distressed remained significant when controlling for this higher baseline negative affect.

In the HD group, the core behavioral features of HD (saving and acquiring) were correlated
with self-reported ER deficits. Specifically, SI-R Saving was positively correlated with
DERS Accept, while SI-R Acquiring was positively related to DERS Accept, Impulse, and
Clarity. Importantly, most of these associations remained even after controlling for general
negative affect (depression, anxiety, and stress symptoms). These results suggest that saving
behavior may be, at least in part, motivated by difficulty accepting negative emotions. A
closer look at the Accept items suggests that this subscale assesses the tendency to judge or
criticize oneself for feeling certain emotions (e.g., “When 1I’m upset, | feel ashamed with
myself for feeling that way”; “When I’'m upset, | become irritated with myself for feeling
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that way”). As such, it is possible that patients with HD save their possessions in order to
avoid the negative emations themselves and the self-criticism that results from the negative
emotions.

Consistent with these results, a recent study found positive associations between self-
criticism and hoarding severity (Chou et al., 2017). Interestingly, in that study, beliefs about
responsibility for possessions (as described by Steketee, Frost, & Kyrios, 2003) mediated the
relationship between self-criticism and HD severity, suggesting that inflated responsibility
beliefs may be more important to HD symptoms than self-criticism. When controlling for
general negative affect, SI-R Saving was related to DERS Strategies and Goals, indicating
that saving behavior may also be motivated by lack of access to more adaptive strategies for
regulating negative emotions (besides saving), as well as inability to refocus attention on
other goals and tasks when feeling negative emotions. Taken together, these results support
the notion that saving behavior ultimately functions as an avoidance strategy; patients with
HD seem to lack the ER skills to cope effectively with emotions that may result from
discarding possessions, so discarding is avoided entirely.

Results of the current study indicate that acquiring behavior is associated with impulsivity,
lack of emotional acceptance, and lack of access to more effective strategies for regulating
emotions. Previous research has also found positive associations between impulsivity and
HD symptoms (Timpano et al., 2013), particularly urgency (i.e., impulsivity in response to
negative emotions and/or as a means to avoid negative affect). Again, these findings suggest
that avoidance of negative emotions may motivate HD behaviors (acquiring and discarding).

It is interesting that the DERS was not related to SI-R Clutterin the current study. This
might be explained by the fact that clutter is not a behavior but rather is the consequence of
saving and acquiring behaviors. A meta-analysis of CBT for HD found less overall change
in clutter severity during treatment compared to saving and acquiring (Tolin, Frost, Steketee,
& Muroff, 2015), suggesting that clutter is a relatively stable variable that, while important
as an outcome variable, may be less informative about the maintenance of HD.

Taken together, the findings of the current study suggest that ER deficits are common in HD
patients and may be an important mechanism of HD symptomatology. The original
cognitive-behavioral model of HD (Frost & Hartl, 1996) largely emphasized the role of
maladaptive cognitions; the cognitive mechanisms were further explicated by (Steketee et
al., 2003). Maladaptive emotions were part of the model but received comparably less
emphasis. More recent theoretical and empirical work has emphasized the role of intense
affective experience in maintaining hoarding behaviors (Ayers, Castriotta, Dozier, Espejo, &
Porter, 2014; Fernandez de la Cruz et al., 2013; Springer et al., in press), expanding the
original model and suggesting that hoarding-related behaviors (saving and acquiring) may
represent attempts to avoid strong emotions. As such, it may be beneficial to incorporate ER
skills and practice exercises into HD treatment. With the current study’s results in mind,
skills aimed at increasing distress tolerance (i.e., the perceived ability to manage and cope
with negative emotions), may be most helpful to counteract the tendency of HD patients to
engage in hoarding behaviors in order to avoid negative feelings. In turn, these skills may
increase willingness to confront rather than avoid distressing emotions, particularly in the
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context of discarding and resisting acquiring. Borrowed from dialectical behavior therapy
(Linehan, 2014), these distress tolerance skills may include mindfulness, self-soothing,
decreasing vulnerability to negative emotions (e.g., pleasant activity scheduling), and radical
acceptance, to name a few examples. To this end, in our own work, we have recently made
efforts to incorporate acceptance skills into our treatment with HD patients. Our most recent
treatment manual includes strategies to teach patients how to cope with negative emotions
without trying to change them, particularly in the context of sorting/discarding possessions
and resisting acquiring (Tolin, Worden, Wootton, & Gilliam, 2017).

The current study had several limitations. First, this was a treatment-seeking sample of HD
patients, which may not represent the entire range of HD severity and ER deficits. Research
suggests that many HD patients do not seek treatment voluntarily (Frost, Tolin, & Maltby,
2010), indicating that there may be important differences between treatment-seeking HD
patients and those who seek treatment involuntarily or never present for treatment in the first
place. Second, because these data were collected as part of an ongoing clinical trial using
fMRI, we had somewhat strict inclusion criteria (e.g., medication restrictions, at least
moderate HD severity, right-handed) that may not be representative of all treatment-seeking
HD patients. It will be important to replicate these findings in more diverse samples of
individuals with HD. Third, we were limited to a self-report measure of ER, which may not
accurately represent ER deficits due to patients’ lack of insight, social desirability, or other
factors. Behavioral measures of ER capacity (e.g., distress tolerance, as assessed by the
Physiological Pain Tolerance Task) could provide a more comprehensive and objective
picture of ER. Future studies should employ multimodal assessment of ER in HD patients.
Fourth, the current study design cannot determine causality; such a determination would
require experimental manipulation of the key variables. It is not clear, therefore, whether ER
deficits cause hoarding, whether hoarding causes ER deficits, or whether both are caused by
an as-yet unknown variable. Fifth, there are inherent limitations in assessing ER capacity
due to the potential confound of distress severity. Indeed, it is difficult to determine whether
individuals who score high on the DERS or other measures of ER deficits are actually worse
at regulating negative affect or are simply experiencing more negative emotions to begin
with. Future studies might employ behavioral measures of ER capacity that use standardized
behavioral tasks to tease apart ER capacity from negative affect intensity. Finally, the present
study did not systematically assess the presence of personality disorders. These disorders,
borderline personality disorder in particular, have been associated with ER deficits (Gratz,
Rosenthal, Tull, Lejuez, & Gunderson, 2006), and some research suggests that HD may be
associated with elevated rates of certain personality disorders (Frost et al., 2011; Frost,
Steketee, Williams, & Warren, 2000). It therefore is not clear how undiagnosed personality
disorder, in either the HD or HC group, might have affected the results.

Acknowledgments

Funded by NIMH grant R01 MH101163. Clinicaltrials.gov identifier NCT01956344.

The authors thank Marla Genova, James Ransom, Amber Billingsley, Akanksha Das, and Benjamin Katz for their
assistance.

J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2019 February 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tolin et al. Page 9

References

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 5.
Washington, DC: 2013.

Ayers CR, Castriotta N, Dozier ME, Espejo EP, Porter B. 2014; Behavioral and experiential avoidance
in patients with hoarding disorder. Journal of Behavior Therapy and Experimental Psychiatry. 45(3):
408-414. DOI: 10.1016/j.jbtep.2014.04.005 [PubMed: 24828750]

Bardeen JR, Fergus TA, Hannan SM, Orcutt HK. 2016; Addressing psychometric limitations of the
Difficulties in Emotion Regulation Scale through item modification. Journal of Personality
Assessment. 98(3):298-309. DOI: 10.1080/00223891.2015.1091774 [PubMed: 26538407]

Bjureberg J, Ljotsson B, Tull MT, Hedman E, Sahlin H, Lundh LG, ... Gratz KL. 2016; Development
and validation of a brief version of the Difficulties in Emotion Regulation Scale: The DERS-16. J
Psychopathol Behav Assess. 38(2):284-296. DOI: 10.1007/s10862-015-9514-x [PubMed:
27239096]

Brown TA, Chorpita BF, Korotitsch W, Barlow DH. 1997; Psychometric properties of the Depression
Anxiety Stress Scales (DASS) in clinical samples. Behaviour Research and Therapy. 35:79-89.
DOI: 10.1016/S0005-7967(96)00068-X [PubMed: 9009048]

Cath DC, Nizar K, Boomsma D, Mathews CA. 2017; Age-Specific Prevalence of Hoarding and
Obsessive Compulsive Disorder: A Population-Based Study. American Journal of Geriatric
Psychiatry. 25(3):245-255. DOI: 10.1016/j.jagp.2016.11.006 [PubMed: 27939851]

Chou CY, Tsoh J, Vigil O, Bain D, Uhm SY, Howell G, ... Mathews CA. 2017; Contributions of self-
criticism and shame to hoarding. Psychiatry Research. doi: 10.1016/j.psychres.2017.09.030

Fernandez de la Cruz L, Landau D, lervolino AC, Santo S, Pertusa A, Singh S, Mataix-Cols D. 2013;
Experiential avoidance and emotion regulation difficulties in hoarding disorder. Journal of Anxiety
Disorders. 27(2):204-209. [PubMed: 23474910]

Fowler JC, Charak R, Elhai JD, Allen JG, Frueh BC, Oldham JM. 2014; Construct validity and factor
structure of the difficulties in Emotion Regulation Scale among adults with severe mental illness.
Journal of Psychiatric Research. 58:175-180. DOI: 10.1016/j.jpsychires.2014.07.029 [PubMed:
25171941]

Frost RO, Hartl TL. 1996; A cognitive-behavioral model of compulsive hoarding. Behaviour Research

and Therapy. 34(4):341-350. DOI: 10.1016/0005-7967(95)00071-2 [PubMed: 8871366]

Frost RO, Ong C, Steketee G, Tolin DF. 2016; Behavioral and emotional consequences of thought
listing versus cognitive restructuring during discarding decisions in hoarding disorder. Behaviour
Research and Therapy. 85:13-22. DOI: 10.1016/j.brat.2016.08.003 [PubMed: 27537707]

Frost RO, Steketee G, Grisham J. 2004; Measurement of compulsive hoarding: Saving Inventory-
Revised. Behaviour Research and Therapy. 42(10):1163-1182. DOI: 10.1016/j.brat.2003.07.006
[PubMed: 15350856]

Frost RO, Steketee G, Tolin DF. 2011; Comorbidity in hoarding disorder. Depression and Anxiety.
28(10):876-884. DOI: 10.1002/da.20861 [PubMed: 21770000]

Frost RO, Steketee G, Williams LF, Warren R. 2000; Mood, personality disorder symptoms and
disability in obsessive compulsive hoarders: a comparison with clinical and nonclinical controls.
Behaviour Research and Therapy. 38:1071-1081. [PubMed: 11060936]

Frost RO, Tolin DF, Maltby N. 2010; Insight-related challenges in the treatment of hoarding. Cognitive
and Behavioral Practice. 17:404-413.

Frost RO, Tolin DF, Steketee G, Fitch KE, Selbo-Bruns A. 2009; Excessive acquisition in hoarding.
Journal of Anxiety Disorders. 23(5):632-639. [PubMed: 19261435]

Gratz KL, Roemer L. 2004; Multidimensional assessment of emotion regulation and dysregulation:
Development, factor structure, and initial validation of the Difficulties in Emotion Regulation
Scale. Journal of Psychopathology and Behavioral Assessment. 26:41-54. DOI: 10.1023/B:JOBA.
0000007455.08539.94

Gratz KL, Rosenthal MZ, Tull MT, Lejuez CW, Gunderson JG. 2006; An experimental investigation of
emotion dysregulation in borderline personality disorder. Journal of Abnormal Psychology. 115(4):
850-855. DOI: 10.1037/0021-843X.115.4.850 [PubMed: 17100543]

J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2019 February 27.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Tolin et al.

Page 10

Grisham JR, Norberg MM, Williams AD, Certoma SP, Kadib R. 2010; Categorization and cognitive
deficits in compulsive hoarding. Behaviour Research and Therapy. 48(9):866-872. DOI: 10.1016/
j.brat.2010.05.011 [PubMed: 20542489]

Gross JJ. 1998; The emerging field of emotion regulation: An integrative review. Review of General
Psychology. 2:271-299.

Hallion LS, Steinman SA, Tolin DF, Diefenbach GJ. Psychometric properties of the Difficulties in
Emotion Regulation Scale (DERS) and its short forms in adults with emotional disorders.

lervolino AC, Perroud N, Fullana MA, Guipponi M, Cherkas L, Collier DA, Mataix-Cols D. 2009;
Prevalence and heritability of compulsive hoarding: A twin study. American Journal of Psychiatry.
166(10):1156-1161. DOI: 10.1176/appi.ajp.2009.08121789 [PubMed: 19687130]

Landau D, lervolino AC, Pertusa A, Santo S, Singh S, Mataix-Cols D. 2011; Stressful life events and
material deprivation in hoarding disorder. Journal of Anxiety Disorders. 25(2):192-202. DOI:
10.1016/j.janxdis.2010.09.002 [PubMed: 20934847]

Linehan, MM. DBT Skills Training Manual. New York: The Guilford Press; 2014.

Lovibond, S, Lovibond, P. Manual for the Depression Anxiety Stress Scales. Sydney: The Psychology
Foundation of Australia: Inc; 1995.

Mueller A, Mitchell JE, Crosby RD, Glaesmer H, de Zwaan M. 2009; The prevalence of compulsive
hoarding and its association with compulsive buying in a German population-based sample.
Behaviour Research and Therapy. 47(8):705-709. DOI: 10.1016/j.brat.2009.04.005 [PubMed:
19457476]

Nordsletten AE, Reichenberg A, Hatch SL, Fernandez de la Cruz L, Pertusa A, Hotopf M, Mataix-
Cols D. 2013; Epidemiology of hoarding disorder. British Journal of Psychiatry. 203(6):445-452.
DOI: 10.1192/bjp.bp.113.130195 [PubMed: 24158881]

Ong C, Pang S, Sagayadevan V, Chong SA, Subramaniam M. 2015; Functioning and quality of life in
hoarding: A systematic review. Journal of Anxiety Disorders. 32:17-30. DOI: 10.1016/j.janxdis.
2014.12.003 [PubMed: 25847547]

Orgeta V. 2009; Specificity of age differences in emotion regulation. Aging and Mental Health. 13(6):
818-826. DOI: 10.1080/13607860902989661 [PubMed: 19888702]

Osborne TL, Michonski J, Sayrs J, Welch SS, Anderson LK. 2017; Factor Structure of the Difficulties
in Emotion Regulation Scale (DERS) in Adult Outpatients Receiving Dialectical Behavior
Therapy (DBT). Journal of Psychopathology and Behavioral Assessment. 39:355-371. DOI:
10.1007/s10862-017-9586-x

Richardson JTE. 2011, Eta squared and partial eta squared as measures of effect size in educational
research. Educational Research Review. 6:135-147.

Ritschel LA, Tone EB, Schoemann AM, Lim NE. 2015; Psychometric properties of the Difficulties in
Emotion Regulation Scale across demographic groups. Psychological Assessment. 27(3):944-954.
DOI: 10.1037/pas0000099 [PubMed: 25774638]

Springer, KS, Worden, BL, Tolin, DF. A research domain criteria (RDoC) perspective on hoarding
disorder. In: Olatunji, BO, editor. Handbook of anxiety and related disorders part V: Etiology and
phenomenology of specific OCD spectrum disorders. Cambridge, UK: Cambridge University
Press; in press

Steketee G, Frost RO, Kyrios M. 2003; Cognitive aspects of compulsive hoarding. Cognitive Therapy
and Research. 27:463-479.

Timpano KR, Rasmussen J, Exner C, Rief W, Schmidt NB, Wilhelm S. 2013; Hoarding and the multi-
faceted construct of impulsivity: a cross-cultural investigation. Journal of Psychiatric Research.
47(3):363-370. DOI: 10.1016/j.jpsychires.2012.10.017 [PubMed: 23168138]

Timpano KR, Shaw AM, Cougle JR, Fitch KE. 2014; A multifaceted assessment of emotional
tolerance and intensity in hoarding. Behavior Therapy. 45(5):690-699. DOI: 10.1016/j.beth.
2014.04.002 [PubMed: 25022779]

Tolin DF, Frost RO, Steketee G. 2010; A brief interview for assessing compulsive hoarding: the
Hoarding Rating Scale-Interview. Psychiatry Research. 178(1):147-152. DOI: 10.1016/j.psychres.
2009.05.001 [PubMed: 20452042]

J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2019 February 27.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Tolin et al.

Page 11

Tolin DF, Frost RO, Steketee G, Gray KD, Fitch KE. 2008; The economic and social burden of
compulsive hoarding. Psychiatry Research. 160(2):200-211. DOI: 10.1016/j.psychres.2007.08.008
[PubMed: 18597855]

Tolin DF, Frost RO, Steketee G, Muroff J. 2015; Cognitive behavioral therapy for hoarding disorder: A
meta-analysis. Depression and Anxiety. 32:158-166. [PubMed: 25639467]

Tolin DF, Gilliam C, Wootton BM, Bowe W, Bragdon LB, Davis E, ... Hallion LS. 2018;
Psychometric properties of a structured diagnostic interview for DSM-5 anxiety, mood, and
obsessive-compulsive and related disorders. Assessment. 25(1):3-13. DOI:
10.1177/1073191116638410 [PubMed: 26988404]

Tolin DF, Gilliam CM, Davis E, Springer K, Levy HC, Frost RO, Steketee G. Psychometric properties
of the Hoarding Rating Scale-Interview. Journal of Obsessive-Compulsive and Related Disorders.

Tolin DF, Stevens MC, Villavicencio AL, Norberg MM, Calhoun VD, Frost RO, ... Pearlson GD.
2012; Neural mechanisms of decision making in hoarding disorder. Archives of General
Psychiatry. 69(8):832-841. DOI: 10.1001/archgenpsychiatry.2011.1980 [PubMed: 22868937]

Tolin, DF, Worden, BL, Wootton, BM, Gilliam, CM. CBT for hoarding disorder: A group therapy
program: Therapist’s guide. West Sussex, UK: Wiley-Blackwell; 2017.

Wheaton M, Timpano KR, Lasalle-Ricci VH, Murphy D. 2008; Characterizing the hoarding phenotype
in individuals with OCD: associations with comorbidity, severity and gender. Journal of Anxiety
Disorders. 22(2):243-252. [PubMed: 17339096]

J Obsessive Compuls Relat Disord. Author manuscript; available in PMC 2019 February 27.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tolin et al.

Page 12

Highlights

. Examined self-reported deficits in emotion regulation (ER) in adult patients
with hoarding disorder (HD).

. Compared to healthy control participants, HD patients reported greater
deficits in ER, with large effect sizes.

. ER deficits were evident even when controlling for depression and anxiety.

. ER deficits correlated significantly with severity of hoarding-related
behaviors in the HD group.
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Table 1
Sample characteristics.
HC HD X2 t
Female [N(%)] 33 (73%) 66 (86%) 2.85
Age [M(SD)] 53.49 (7.15)  54.27 (9.39) 0.48
Hispanic [N(%)] 4 (9%) 2 (3%) 2.40
Nonwhite [N(%))] 10 (22%) 6 (8%) 5.19*
SI-R total [M(SD)] 8.69(6.75)  61.29 (11.17) 28.64**
HRS-I total [M(SD)] 0.36 (0.78)  27.17 (4.22) 4170
DASS-D [M(SD)] 0.96 (2.58)  9.90 (8.51) 6.85™*
DASS-A [M(SD)] 0.80(2.03)  5.80 (6.69) 488%
DASS-S [M(SD)] 2.84(3.86)  13.10 (8.50) 763%*
Comorbid obsessive-compulsive disorder [N(%)] 0 (0%) 10 (13%)
Comorbid depressive disorder [N(%)] 0 (0%) 41 (55%)
Comorbid anxiety disorder 0 (0%) 27 (36%)

Page 13

HC = Healthy control group. HD = Hoarding disorder group. SI-R = Saving Inventory-Revised. HRS-1 = Hoarding Rating Scale-Interview. DASS-
D = Depression Anxiety Stress Scales, Depression subscale. DASS-A = Depression Anxiety Stress Scales, Anxiety subscale DASS_S = Depression

Anxiety Stress Scales, Stress subscale.
*
p< .05,

Hok
p<.0l
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Table 4

Correlations, among patients with hoarding disorder, between scores on the Difficulties in Emotion Regulation
Scale (DERS) and the Saving Inventory-Revised (SI-R).

SI-R

DERSscore Total Clutter Saving Acquiring

Total? 3™ 19 5F 9™
Accept  39** .20 25" 24
Goals o7* 18 22 21
Impulse 6% 12 .16 29%*
Strategies  30** .16 25 2%
Clarity .20 A1 A1 22

*

p<.05.

*k

p<.0l

a . .
excluding the Awareness subscale items.
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Table 5

Correlations, among patients with hoarding disorder, between scores on the Difficulties in Emotion Regulation
Scale (DERS) and the Saving Inventory-Revised (SI-R), controlling for depression, anxiety, and stress.

SI-R

DERSscore Total Clutter Saving Acquiring

Total? 2677 18 2™ 9™
Accept 15 A1 15 .16
Goals .31** .27** .34** .29**
Impulse .06 -.01 .04 17
Strafegies .19* A1 _21* _23*
Clarity 4™ 19 237 267"

*

p<.05.
Hk
p<.0l

a . .
excluding the Awareness subscale items.
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