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Abstract

We investigated the presentation and correlates of hoarding behaviors in 204 children aged 7—13 with autism spectrum dis-
order (ASD) and comorbid anxiety or obsessive-compulsive disorder (OCD) symptoms. Approximately 34% of the sample
presented at least moderate levels, and with 7% presenting severe to extreme levels of hoarding. Child gender predicted
hoarding severity. In addition, child ASD-related social difficulties together with attention-deficit and hyperactivity disorder
symptom severity positively predicted hoarding controlling for child gender and restricted and repetitive behaviors. Finally,
child anxiety/OCD symptoms positively predicted hoarding, controlling for all other factors. These results suggest hoarding
behaviors may constitute a common feature of pediatric ASD with comorbid anxiety/OCD, particularly in girls and children
with greater social difficulties and comorbid psychiatric symptom severity.
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Introduction

Autism spectrum disorder (ASD) is characterized by deficits
in social communication as well as restricted and repeti-
tive interests, activities, and behaviors (American Psychi-
atric Association (APA) 2013). ASD affects approximately
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1-1.5% of children (Baio 2012; CDC 2014; Kogan et al.
2009) and is commonly associated with comorbid psychi-
atric disorders, with the most common being anxiety and
obsessive-compulsive disorders (OCD), which have preva-
lence rates as high as 56% in the ASD population (Leyfer
et al. 2006; Mattila et al. 2010; White et al. 2009).

There is preliminary evidence that ASD may be asso-
ciated with hoarding behaviors. Hoarding is defined as
a persistent incapacity or failure to discard possessions
independently of their value, leading to debilitating clut-
ter (American Psychiatric Association (APA) 2013), with
a subset of individuals also exhibiting excessive acquisition
of objects (Frost et al. 2009). In youth, however, excessive
clutter is not a highly common feature and, when present,
it is typically restricted to the youth’s bedroom (Storch
et al. 2016). Most research on the prevalence of pathologic
hoarding has focused on adults, with prevalence rates of
1.5-5.8% reported in community samples (Nordsletten and
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Mataix-Cols 2012; Nordsletten et al. 2013; Timpano et al.
2011). Although limited data exist in youth, a recent study in
a large community sample of children and adolescents aged
6-17 years indicated that 8.9% of the sample presented with
elevated hoarding symptoms (Burton et al. 2016). Slightly
higher prevalence of hoarding behaviors has been reported
in females relative to males (Burton et al. 2016; Ivanov et al.
2013; Testa et al. 2011; Wheaton et al. 2008), whereas age
has not appeared to be related to hoarding in neurotypical
children and adolescents (Burton et al. 2016).

In youth aged 4-17 years with ASD, the endorsement of
hoarding behaviors may be as high as 24.3% (Scahill et al.
2014), suggesting hoarding may be particularly prevalent
in this population. Hence, studies in both adults and youths
have demonstrated a higher frequency of hoarding symp-
toms in individuals with ASD relative to typically develop-
ing individuals (Bejerot 2007; Cadman et al. 2015; McDou-
gle et al. 1995; Pertusa et al. 2012; Russell et al. 2005; Ruta
et al. 2010).

Different arguments have been advanced to explain the
occurrence of hoarding symptoms in ASD. Individuals
with ASD often experience intense and restricted interests,
which may lead them to acquire and collect items (Pertusa
et al. 2012). Individuals with ASD also share various psy-
chosocial characteristics with other individuals who hoard
(Zaboski and Storch 2017), including excessive attachment
to objects, social isolation, and impairments in theory of
mind (Grisham et al. 2008; Pertusa et al. 2012). These
characteristics may be related to difficulties in discarding
items or to a lack of insight regarding problematic aspects
of hoarding behaviors.

Another common feature to individuals with hoarding
disorders and individuals with ASD is the co-occurrence of
attention-deficit/hyperactivity disorder (ADHD) and associ-
ated executive functioning deficits. Indeed, both hoarding
and ASD have been linked with elevated comorbidity rates
of aADHD (Antshel et al. 2013; Frost et al. 2011). Attention
and executive deficits shared by these populations include
difficulties in attention shifting, self-regulation, planning,
and organizing (Geurts et al. 2004; Gilotty et al. 2002; Hill
2004; Olley et al. 2007; Woody et al. 2014). These character-
istics may be related to impulsive acquisition and difficulties
in organizing and discarding objects (Storch et al. 2011).

In addition to these shared characteristics, the co-occur-
rence of anxiety disorders and OCD in ASD has also been
suggested as a potential factor explaining the relationship
between ASD and hoarding (Storch et al. 2016; Zaboski
and Storch 2017), as hoarding symptoms have been asso-
ciated with elevated anxiety levels in normative samples
(LaSalle-Ricci et al. 2006). Anxiety disorders and OCD
are often characterized by catastrophic worries and fears,
which may lead to safety behaviors including acquisition
of items (potentially a distraction from negative affect) and
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retention of possessions (a negatively reinforced behavior
intended to prevent unwanted negative outcomes or feel-
ings of loss) (Kim 2005; Sloan and Telch 2002; Wells et al.
1995). Hence, youth with ASD and comorbid anxiety/OCD
disorders, who represent the majority of youth with ASD
(Leyfer et al. 2006; Mattila et al. 2010; White et al. 2009),
may be at greater risk of clinical hoarding symptoms.

Taken together, these findings suggest a close link
between hoarding and anxiety symptoms in individuals
with ASD. To our knowledge, however, only one study to
date has examined hoarding symptoms in youth with ASD
and comorbid anxiety or OCD. In that study, Storch et al.
(2016) assessed the prevalence and correlates of hoarding
symptoms in 40 children and adolescents with ASD under-
going cognitive-behavioral therapy (CBT) for anxiety/OCD.
Among the sample, 27.5% of youths presented with high
parent-reported hoarding symptoms, with more than 25%
presenting at least modest difficulty regarding various hoard-
ing symptoms including room clutter, control over urges to
acquire or save unneeded possessions, time spent dealing
with possessions, and distress related to having a parent dis-
card items. Overall, hoarding severity was positively associ-
ated with anxiety severity and was found to decrease follow-
ing CBT. Interestingly, difficulties in discarding items were
associated with anxiety (and depression) severity, whereas
excessive acquisition was not. In addition, hoarding was also
associated with greater internalizing and depression symp-
toms, externalizing behaviors, and attention difficulties. On
the other hand, neither child age, nor social functioning was
associated with hoarding severity, while potential links with
child gender were not examined. These findings suggest a
high prevalence of hoarding behaviors and provide initial
evidence for associations of hoarding with different clinical
features in children with ASD and anxiety disorders/OCD.
However, studies are needed with larger samples of children
and adolescents to build upon these findings.

In the present study, we examined hoarding behaviors in a
sample of 204 children with ASD aged 7-13, who were also
presenting with comorbid anxiety and/or OCD symptoms.
This study builds on Storch et al.’s work (2016), by examin-
ing a large sample of carefully diagnosed children with high
functioning ASD, recruited from three geographically distinct
sites across the US. First, we examined the prevalence and
presentation of hoarding behaviors, as well as the propor-
tion of children presenting with clinically significant levels of
hoarding. Next, we examined potential correlates (i.e., gender,
ASD-related social difficulties and restricted and repetitive
behaviors, ADHD symptoms, and anxiety/OCD symptoms)
of overall and specific (i.e., acquisition, clutter, discarding, and
distress/impairment) hoarding behaviors. Finally, we explored
potential associations between hoarding behaviors and primary
comorbid diagnosis as well as overall comorbid conditions.
We expected a high prevalence of hoarding behaviors such
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that approximately 25% would present with at least moderate
levels of hoarding (Storch et al. 2016). We hypothesized that
overall hoarding severity would be positively associated with
ASD-related restricted and repetitive behaviors and social dif-
ficulties severity, as well as ADHD and anxiety/OCD symp-
toms severity. We expected a higher prevalence of hoarding
behaviors in girls relative to boys. Regarding specific subdo-
mains of hoarding, we expected difficulties in discarding items
to be positively associated with anxiety severity. In addition,
we expected ASD-related social difficulties and restricted and
repetitive behaviors to predict overall hoarding severity, con-
trolling for child gender. We also expected ADHD symptoms
severity to predict hoarding severity over and above gender
and ASD symptoms, and anxiety severity to predict hoard-
ing severity over and above other factors. We had no a priori
hypothesis regarding associations with different comorbidity
profiles.

Methods
Participants and Procedures

Participants were recruited at three research universities on
the western and eastern coasts of the US, each in medium
to large urban areas. Participants were drawn from anxiety/
OCD treatment-seeking families being screened for potential
enrollment in a multisite study examining psychotherapy for
anxiety or OCD symptoms among youth with high functioning
ASD (Kerns et al. 2016). To be included, participants had to be
aged 7-13 years at consent and meet criteria for ASD as deter-
mined by scores from the Childhood Autism Rating Scale-
Second Edition (Schopler et al. 2009), the Autism Diagnostic
Observation Schedule-Second Edition (Lord et al. 2012), and
a consensus among investigators across sites about the child’s
diagnosis. Participants also had to have a Full Scale and Verbal
Comprehension 1Q > 70 as assessed on the WASI (Wechsler
1999) and to report the presence of anxiety or OCD symptoms.

In total, 213 children were screened for possible inclusion
in the psychological treatment trial; 204 provided complete
data regarding hoarding behaviors and were retained for the
current analyses. Before the start of the program, all meas-
ures were administered to participants and their parents. All
participants provided written consent (parents) and verbal
assent (children) before completion of the study measures.
Table 1 presents demographic and clinical characteristics of
the sample.

Measures

Childhood Autism Rating Scale-Second Edition (CARS-2HF;
Schopler et al. 2009)

The CARS-2HF is a 15-item clinician-administered diag-
nostic evaluation and direct observation measure of autism
and autism severity. Each item is rated on a 4-point Likert
scale ranging from 1 =no evidence of difficulty, appropriate
and normal, and 4 =severely abnormal. Total scores of 28
or above are considered as meeting criteria for ASD. The
CARS-2HF has excellent validity and reliability (Schopler
et al. 2009). Internal consistency was o=.84 in the present
study.

Autism Diagnostic Observation Schedule (ADOS-2; Lord
etal.2012)

The ADOS-2 is a structured observational assessment
administered directly to the children to elicit social interac-
tion and use of language, as well as repetitive and restricted
behaviors and interests. Module 3 was administered to par-
ticipants. Items are scored on a scale ranging from O to 2,
with higher scores indicating higher difficulties. Scores are
obtained for Social Affect and Restricted and Repetitive
Behaviors subscales, as well as a Global scale. Scores on
each scale are converted into comparison scores to deter-
mine diagnosis and severity. See Lord et al. (2012) for
details on scores conversion and diagnostic criteria. In the
present study, internal consistency was a=.75 for the overall
scale, a=.81 for the social affect scale, and o= .42 for the
repetitive and restrictive behaviors scale.

Anxiety Disorders Interview Schedule—Parent Version
(ADIS-P; Silverman and Albano 1996) with Autism
Spectrum Addendum (ASA; Kerns et al. 2017)

The ADIS-P/ASA is a semi-structured interview that
assesses the presence of DSM-IV disorders in children, with
an emphasis on anxiety disorders and OCD. The measure
includes specific guidelines and items to support the dif-
ferential diagnosis of ASD and anxiety symptoms and cap-
ture distinct and ambiguous anxiety symptoms (e.g. fears
of change, worries about special interests, idiosyncratic
phobias) that can arise in ASD. This measure provides a
clinician severity rating (CSR) ranging from 0 (not at all) to
8 (very much) based on participant/parent report and diag-
nostician’s judgment. A CSR of 4 is required for a diagnosis.
The ADIS-P/ASA has demonstrated reliability and validity
in anxiety and OCD assessment among youth with ASD
(Kendall et al. 2008; Kerns et al. 2017; Storch et al. 2012).
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Table 1 Demographic and clinical characteristics of the sample (N=204)

Variable N %
Gender
Male 162 794
Female 42 20.6
Race
White 157 77.0
Asian 15 7.4
Black or African American 12 59
American Indian or Alaskan Native 3 1.5
Native Hawaiian or Other Pacific Islander 0.5
Other 16 7.8
Ethnicity
Non-Hispanic 170 83.3
Hispanic 34 16.7
Overall comorbid diagnoses (ADIS-P/ASA)
Anxiety-related disorders
Generalized anxiety disorder 168 824
Social anxiety disorder® 135 66.2
Specific phobia® 134 65.7
Separation anxiety disorder 68 333
Fear of/negative reactions to change 94 46.1
Special interest fear 7 34
Obsessive-compulsive disorder 46 22.5
Post-traumatic stress disorder 2 1.0
Other comorbid disoders
Attention-deficit’/hyperactivity disorder 163 79.9
Oppositional defiant disorder 65 31.9
Major depressive disorder 17 8.3
Dysthymia 10 4.9
Primary comorbid diagnosis (ADIS-P/ASA)
Anxiety-related disorders
Generalized anxiety disorder 78 38.2
Social anxiety disorder 42 20.6
Specific phobia 21 10.3
Separation anxiety disorder 12 5.9
Fear of/negative reactions to change 10 5.9
Special interest fear 2 1.0
Obsessive-compulsive disorder 14 6.9
Other primary comorbid diagnoses
Attention-deficit/hyperactivity disorder 11 54
Oppositional defiant disorder 9 4.4
Major depressive disorder 0.5
None 4 2.0
Medication
Currently under medication 84 41.2
Type of medication
Central nervous system stimulant 43 21.1
Selective serotonin reuptake inhibitor 36 17.6
Alpha-adrenergic agonist 21 10.3
Antiepileptic 10 4.9
Antipsychotic 7 34
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Table 1 (continued)

Variable N %

Atypical antipsychotic 7 34
Selective noradrenaline reuptake inhibitor 5 2.5
Selective serotonin and noradrenaline reuptake inhibitor 1 0.5
Serotonin agonist 1 0.5
Other (including vitamins, melatonin, corticosteroids, antihistamine) 8 3.9
M SD
Age (range=7-13) 10.0 1.8
Number of comorbid diagnoses (range =0-9) 4.5 1.7
CARS (range=17.5-47.0) 34.7 53
ADOS global scale (range =1-23) 12.5 4.5
Social affect subscale (range =0-20) 10.5 4.1
Repetitive restricted behaviors subscale (range =0-7) 1.9 1.5
PARS severity 6 item total score (range =5-28) 18.9 3.6

CBCL ADHD problems (range =0-14) 8.3 32

ADIS-P/ASA anxiety disorders interview schedule—parent version with autism spectrum addendum, CARS childhood autism rating scale-second
edition, ADOS autism diagnostic observation schedule, PARS pediatric anxiety rating scale, CBCL child behavior checklist, ADHD Attention

deficit and hyperactivity disorder

4Children with atypical social fears were included in the social anxiety category; children with idiosyncratic phobias were included in the spe-

cific phobia category

The ADIS-P/ASA was used to determine main comorbid
diagnosis (i.e. primary comorbid diagnosis) and all other
comorbidities (i.e. overall comorbid diagnoses).

Pediatric Anxiety Rating Scale (PARS; The Research Units On
Pediatric Psychopharmacology Anxiety Study (RUPP) 2002)

The PARS is a clinician-administered measure of the sever-
ity of various anxiety symptoms in children and adolescents
integrating children’s and parent’s responses. The 6-item
total score (excluding number of symptoms) was used. Items
were scored on a 0 (none) to 5 (extreme) scale. The PARS
possesses high test—retest reliability, inter-rater reliability,
and good convergent and divergent validity (The Research
Units On Pediatric Psychopharmacology Anxiety Study
(RUPP) 2002). Internal consistency was a=.75 in the pre-
sent study.

Children’s Savings Inventory (CSI; Storch et al. 2011)

The CSI is a 20-item paper-and-pencil measure evaluating
child hoarding behaviors, rated by parents. Items are rated
on a scale ranging from O (none) to 4 (almost all/completely)
and are divided into four subscales (Acquisition, Clutter,
Discarding, and Distress/Impairment) as well as a Total
score. Moderate severity is indicated by an average score of
2.0 (Storch et al. 2011, 2016). We also conceptualized severe
levels as an average score of 3.0, indicating children adopted
hoarding behaviors (Most/Much) and extreme as a score of

4.0 (almost all/Completely). The CSI has demonstrated
strong internal consistency, as well as strong convergent and
discriminant validity in typically developing youths (Storch
et al. 2011), and has had excellent internal consistency in
youths with ASD (Storch et al. 2016). Internal consistency
for the Total scale was «=.92, a=.93 for the Discarding
subscale, a« =.88 for Acquisition, a =.87 for Clutter, and
a=.76 for Distress and Impairment subscale.

Child Behavior Checklist (CBCL; Achenbach 2001)

The CBCL is a 118-item measure of parent perceptions of
a child’s emotional and behavioral functioning over the last
6 months with sound psychometric properties (Achenbach
2001). Items are rated on a 0 (not true) to 2 (very true) scale.
In the present study, we used the ADHD Problems subscale,
which includes seven items assessing concentration and
attention difficulties, hyperactivity, and executive dysfunc-
tion. Internal consistency was a=.73.

Statistical Analyses

We used SPSS 24 for statistical analyses. First, we used
descriptive statistics including frequency counts, means, and
standard deviations to examine the prevalence and presenta-
tion of hoarding behaviors (aim 1) as well as other clinical
and demographic data. We examined patterns of missing
values and excluded participants with over 20% of missing
data on each measure from analyses in a pairwise manner.
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Patterns of significant missing data were as follows: 4.4%
for ADOS, 2.5% for PARS, and 2.0% for CBCL ADHD
problems subscale. Remaining missing data on individual
items (< 20% of individual items on each measure) were
replaced by the mean of the corresponding scale. Scores of
all scales were normally distributed. To meet our second
aim, we examined bivariate relationships between CSI and
other study variables using Pearson correlations and point-
serial correlations (for child gender). Child gender was
dummy-coded with 0 indicating boys and 1 indicating girls.
A hierarchical multiple regression was next computed to
assess the predictive power of the different potential predic-
tors of hoarding behaviors (CSI total) in four steps. First,
we entered gender into the model to control for potential
gender differences. Next, we entered the Social Affect and
Restricted and Repetitive Behaviors scales of the ADOS.
In a third step, we entered the CBCL ADHD subscale to
assess the contribution of ADHD symptoms to hoarding
severity over and above gender and ASD symptoms. We
added PARS scores to assess the predictive role of anxiety
over and above the other factors in a fourth step. Alpha was
set at p value <.05 for multiple regression analysis. In addi-
tion, to meet aim 3, we assessed associations between the
different overall comorbid diagnoses and hoarding behaviors
using point-serial correlations; each possible diagnosis was
dummy coded, with 0 indicating an absence of diagnosis and
1 indicating presence of diagnosis. One-way ANOVAs also
compared children based on primary comorbid diagnosis to
explore potential associations with hoarding for each sub-
scale and total scale of the CSI. For each analysis, primary
comorbid diagnosis (10 levels; i.e. generalized anxiety dis-
order, social anxiety disorder, specific phobia, separation
anxiety disorder, fear of/negative reactions to change, spe-
cial interest fear, OCD, ADHD, oppositional defiant disor-
der (ODD), or major depressive disorder) was entered as a
between subject factor and hoarding severity as the depend-
ent variable. The statistical threshold of significance was
set at p value <.01 for correlation analyses and ANOVASs to
correct for multiple comparisons.

Results
Presentation and Severity of Hoarding Behaviors

Overall levels of hoarding behaviors ranged from 3 to 75 out
of 80 on the CSI scale, with a mean of 33.04 (SD=16.93).
Table 2 presents means and SDs, as well as the number
and percentage of youths presenting moderate and severe-
extreme levels for each item and subscale. Hoarding behav-
iors were highly prevalent among the sample, with 33.9% of
youths presenting at least moderate overall levels. Moreover,
6.9% presented severe-extreme overall levels, indicating the
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presence of hoarding behaviors most of the time to almost
always and much to complete endorsement of hoarding
behaviors and associated difficulty. Over 30% of youths
presented moderate to extreme levels of clutter, while more
than 40% presented moderate to extreme difficulties in dis-
carding items (representing 83.6% of those with significant
clutter) and distress and impairment related to hoarding, as
well as excessive acquisition of items. The item with the
highest mean levels was having the room cluttered with pos-
sessions, with mean scores ranging from moderate to severe
and 43.6% of the parents reporting severe-extreme levels.

Correlations Among Study Variables

All subscales and the total score of the CSI yielded signifi-
cant positive correlations with child gender (at a trend level
only for the Distress/Impairment scale), PARS scores, and
CBCL ADHD Problems subscale (see Table 3). CSI scores
were not correlated with ADOS Social Affect and Restricted
and Repetitive Behaviors subscales. Correlations between
the different potential predictors of the CSI scores did not
exceed .60, suggesting low risks of multicollinearity.

Multiple Regression Analyses

Table 4 presents results of the hierarchical multiple regres-
sion to predict hoarding severity on the CSI. Step 1 showed
child gender significantly predicted hoarding severity; this
association remained significant in Step 2, whereas nei-
ther child ASD-related social difficulties nor restricted and
repetitive behaviors were significant predictors. When child
ADHD symptoms were entered into the model (Step 3),
both social difficulties and ADHD symptoms significantly
predicted hoarding severity and child gender remained a sig-
nificant predictor. Adding ADHD symptoms significantly
increased the proportion of explained variance (from 6 to
18%). Finally, Step 4 showed that anxiety severity signifi-
cantly predicted hoarding severity controlling for the other
factors and child gender, social difficulties, and ADHD
symptoms remained significant predictors. The final model
explained 20% of the variance in hoarding behaviors.

Correlations Between Hoarding Behaviors
and Overall Comorbid Diagnoses

Exploratory analyses assessing links with overall comor-
bid diagnoses indicated significant weak positive correla-
tions between the presence of a separation anxiety diag-
nosis and overall hoarding behaviors (r=.22, p=.002),
as well as with the Acquisition (r=.26, p <.001), Clutter
(r=.23, p=.001), Discarding (r=.21, p=.003), and Dis-
tress and Impairment (r=.24, p =.002) subscales. Simi-
larly, positive weak associations were found between the
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Table.2 Presenta.tion and . Item/subscale Overall Moderate Severe-

severity of hoarding behaviors levels extreme

as assessed with the Children’s

Savings Inventory (N =204) M SD N % N %
Acquisition 83 51 57 279 32 157
10. Distress at not being able to acquire wanted item 19 11 60 294 62 304
12. Urge to acquire things with no immediate use 14 13 41 20.1 44 21.6
16. Compelled to acquire something seen 22 13 60 294 81 397
19. Buy useless and unneeded things 1.6 12 57 279 45 221
20. Avoid taking child shopping due to desire for acquiring things 12 13 33 162 44 21.6
Clutter 9.1 53 52 255 13 64
1. Room cluttered with possessions 23 12 64 314 89 436
3. Time spent dealing with child’s possessions 20 1.0 85 41.7 58 284
5. Difficulty walking through home clutter 1.1 1.0 40 196 20 9.8
18. Clutter prevents from inviting people to visit 09 12 22 108 27 132
21.Clutter in room, play area, etc 1.8 1.3 47 23.0 71 348
22. Clutter prevents use of home for intended purpose 1.0 12 27 132 32 157
Discarding 105 64 51 250 36 175
6. Difficulty discarding unneeded things 1.8 1.3 57 279 59 289
7. Distress in discarding items 1.8 13 50 245 62 304
13. Urge to save things that will never be used 1.6 12 46 225 51 250
15. Avoid discarding items due to stress or time 1.7 13 43 21.1 64 314
17. Decide to keep unneeded things without adequate storage space 2.0 1.2 63 309 67 328
23. Unable to discard things when asked 1.7 1.2 53 260 52 255
Distress and impairment 70 3.6 60 294 27 132
8. Upset when others touch or move things 20 1.2 57 279 74 363
9. Upset when someone removes or throws away unneeded things 2.1 1.2 55 27.0 78 382
10. Distress at not being able to acquire wanted item 1.9 11 60 294 62 304
14.Interference with peer and family relationships 1.1 1.2 35 172 30 147
Total 33.0 169 55 27.0 14 69
A score of 2 is considered moderate and a score of 3 or above is considered severe-extreme

fable3 Correlations between Gender ~ ADOSsocial ADOSRRB ~ CBCLADHD  PARS

. gbe a‘v1ors an affect problems

potential predictors
CSI total 23 .08 -.10 347 27
CSI acquisition 17 .04 —.13 35 23"
CSI clutter 22 .05 —.11 33 23"
CSI discarding 21 .10 -.03 23" 227
CSI distress/impairment .16% 12 —.12 31 30"

CSI children’s savings inventory—paren, ADOS autism diagnostic observation schedule, RRB restricted
and repetitive behaviors, PARS pediatric anxiety rating scale, CBCL child behavior checklist

Significant correlations are indicated in bold;*p <.05, **p <.01, ***p <.001

presence of a comorbid ODD and overall hoarding behav-
iors (r=.26, p<.001), as well as Acquisition (r=.26,
p <.001), and Distress and Impairment (r=.22, p=.002)
subscales; a similar trend was found for Clutter (r=.23,
p=.012) and Discarding (r=.15, p=.036) subscales.
Finally, the presence of a diagnosis of fear of change or

negative reactions to change was also associated with
increased overall hoarding behaviors (r=.19, p=.007),
as well as Acquisition (r=.18, p=.009) Distress and
Impairment (r=.22, p=.001) and, at a trend level, Clutter
(r=.16, p=.024), but not with the Discarding subscale
(r=.11, p=.107).
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Table 4 Hierarchical regression analyses for predicting hoarding
severity

Variable B SEB p p

Step 1. F (6)=11.06, p=.001, adjusted R*= .05, R> change = .06,
p=.001
Constant 21.04 3.84 <.001
Gender 10.04 3.02 24 .001

Step 2. F (6)=4.76, p=.003, adjusted R*= .06, R* change =.02,
p=.210
Constant
Gender
ADOS social affect
ADOS restricted repetitive behav-
iors
Step 3. F (6)=11.55, p<.001, adjusted R*=.18, R change =13,
p<.001
Constant
Gender
ADOS social affect
ADOS restricted repetitive behav-
iors
CBCL ADHD 9.64 2.84 23 .001

Step 4. F (6)=10.45, p <.001, adjusted R*= 20, R> change = .02,
p=.026

Constant

Gender

ADOS social affect

ADOS restricted repetitive behav-
iors

CBCL ADHD

PARS

17.11 5.45 .002
10.11 3.05 .24 .001

049 030 .12 .105
-0.71 0.80 —.06 .378

9.64 284 23 .001
0.75 029 .18 .010
-1.03 075 -.09 <.001
201 037 36 .172

—12.51 7.82 112
9.07 2.82 21 .002
0.79 0.28 .19 .006

-1.19 075 -.11 .112

1.74 038 .32 <.001
0.74 033 .16 .026

Significant results are indicated in bold

ADOS autism diagnostic observation schedule, PARS pediatric anxi-
ety rating scale, CBCL child behavior checklist, ADHD attention defi-
cit and hyperactivity disorder

p<.05

Associations with Primary Diagnosis

A one-way ANOVA indicated no significant differences
between the different primary comorbid diagnoses for
overall hoarding behaviors (F (9, 194)=.98, p=.459),
nor for Acquisition (F (9, 194)=1.15, p=.333), Clutter
(F (9, 194)=1.27, p=.258), Discarding (F (9, 194)=.80,
p=.613), and Distress and Impairment (F (9, 194)=1.33,
p=.224) subscales.

Discussion
In the present study, we examined the presentation and

correlates of hoarding behaviors in a sample of 204 chil-
dren with ASD and comorbid anxiety or OCD symptoms.
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Hoarding behaviors were highly prevalent, with 33.9% of
children presenting with at least moderate overall hoarding
levels. Specifically, over 40% of youths presented at least
moderate levels of excessive acquisition of items and dif-
ficulties in discarding items and over 30% experienced sig-
nificant clutter. Additionally, more than 40% experienced
distress and impairment associated with hoarding such as
being upset when someone touched or removed items or
when not being able to acquire an item. About 15-30% of
children experienced severe to extreme levels of hoard-
ing behaviors; the highest levels were reported for having
the room cluttered with possessions, with 75% of parents
reporting at least moderate levels and 43.6% reporting that
their child’s room was much to completely cluttered by pos-
sessions. These rates are particularly high relative to those
reported in neurotypical children and adolescents (8.9%), as
well as in children with anxiety disorders, OCD, and ASD
(Burton et al. 2016; Hamblin et al. 2015; Scahill et al. 2014,
Storch et al. 2011). The rates found in the present study
are also slightly elevated relative to those reported in the
only study investigating hoarding behaviors in children with
ASD and comorbid anxiety/OCD symptoms, where 25% of
children and adolescents presented moderate to extreme lev-
els of hoarding (Storch et al. 2016). Differences in sample
sizes between our sample (n=204) and the sample in Storch
and colleagues’ study (n=40) may partly explain these dif-
ferences as, a larger sample may allow observing a wider
range of hoarding severity and may increase the probabil-
ity of including severe cases of hoarding. In addition, the
inclusion of a greater proportion of children with comorbid
ADHD (82% in our sample vs. 62.5% in the previous) and
a larger number of female participants may also explain the
slightly higher prevalence found in the present study, given
the higher prevalence rates reported in females and in indi-
viduals with ADHD (Burton et al. 2016; Fullana et al. 2013;
Ivanov et al. 2013; Testa et al. 2011; Wheaton et al. 2008).
Our results suggest hoarding behaviors may be a more preva-
lent feature than previously reported in children with ASD
and comorbid anxiety/OCD, highlighting the need for better
understanding and intervention.

As expected and consistent with studies in non-ASD
populations (Burton et al. 2016; Ivanov et al. 2013; Testa
et al. 2011; Wheaton et al. 2008), child gender significantly
predicted hoarding behaviors, with girls presenting higher
severity relative to boys in all hoarding domains. This asso-
ciation remained significant after adding other factors into
the regression model. Our findings suggest for the first time
that girls with ASD, who represent approximately 20-25%
of the pediatric ASD population (Loomes et al. 2017), are,
like girls without ASD, at higher risk of presenting problem-
atic hoarding behaviors.

ADHD symptoms, which include attention and executive
functioning difficulties, were also identified as significant
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predictors of hoarding severity, with higher ADHD symp-
tom severity being associated with higher hoarding severity.
These findings are in line with those from a recent study in
a similar population (Storch et al. 2016) and with previous
studies reporting associations between ADHD and hoard-
ing behaviors in non-ASD pediatric populations (Fullana
et al. 2013; Hacker et al. 2016). Different hypotheses have
been suggested to explain the association between ADHD
and hoarding. For instance, elevated impulsiveness and poor
self-control may lead to increased acquisition of objects in
older children (Zaboski and Storch 2017), and to increased
behavioral outbursts to acquire items in younger children.
Indeed, having a comorbid diagnosis of ODD, which is char-
acterized by elevated anger, temper tantrums, and argumen-
tative behavior (American Psychiatric Association (APA)
2013), was also [weakly] associated with increased hoarding
severity. Additionally, attention difficulties may be associ-
ated with impaired decision making such as difficulties in
deciding whether the item is needed or not (Frost and Hartl
1996; Storch et al. 2016). Finally, organization and planning
difficulties may prevent children from effectively discard-
ing unneeded items (Storch et al. 2011); this may in turn
increase room clutter. Unfortunately, the scale employed
in the present study does not allow examining associations
between specific ADHD dimensions such as inattention,
hyperactivity, and impulsiveness and hoarding behaviors.
This should be explored in future studies.

Once ADHD symptom severity was added to the regres-
sion model, child ASD-related social difficulties also posi-
tively predicted hoarding severity, controlling for child
gender. ASD-related social difficulties, including a lack of
reciprocity and theory of mind deficits, may lead to poor
social insight and social isolation. This may prevent children
with ASD from understanding how problematic their hoard-
ing behaviors can be and may impair motivation to discard
unneeded items. A previous study did not find associations
between social deficits and hoarding severity in youth with
ASD with comorbid anxiety/OCD (Storch et al. 2016). How-
ever, in that study, the authors employed a more general
measure of social functioning that included questions on
autistic fixations and preoccupations, a concept that is closer
to restricted and repetitive behaviors/interests. Our results
suggest that restricted and repetitive behaviors are not asso-
ciated with hoarding severity.It appears rather that among
the typical features of ASD, it is mostly social difficulties
that may predict hoarding severity. Our results also suggest
that social difficulties alone cannot explain hoarding sever-
ity, as the predictor was only significant once ADHD sever-
ity was added to the model. Hence, it may be that hoarding
behaviors in some children with ASD and anxiety/OCD are
more reflective of a lack of social proficiency combined
with poor attention and executive function capacities, than
manifestations of repetitive and stereotyped behaviors and

interests. On the other hand, it is also possible that hoard-
ing behaviors may increase social isolation in youths with
ASD. However, given the correlational nature of our study,
it is impossible to infer directionality and causality in these
associations.

Another important finding is that child anxiety/OCD
severity positively predicted hoarding severity over and
above child gender, ASD-related social difficulties and
restricted and repetitive behaviors, and ADHD symptom
severity. Previous research has demonstrated positive associ-
ations between anxiety and hoarding severity in individuals
with OCD/hoarding disorder without ASD and in mentally
healthy individuals (LaSalle-Ricci et al. 2006; Pertusa et al.
2010; Xu et al. 2015). Common features of anxious chil-
dren including emotion regulation difficulties, uncertainty
and worries about potentially needing objects later, and
excessive attachment to objects (Nordsletten and Mataix-
Cols 2012; Phung et al. 2015; Raines et al. 2015; Shaw
et al. 2015), may lead them to adopt hoarding behaviors as a
way of securing themselves and coping with distress. These
safety behaviors may include an excessive acquisition of
objects, as a distraction from negative affect, as well as dif-
ficulties in discarding items leading to significant clutter, as
a way of preventing potential distress due to loss (Kim 2005;
Sloan and Telch 2002; Wells et al. 1995). Safety behaviors
have been suggested to be maintained by negative reinforce-
ment processes (Frost and Hartl 1996; Storch et al. 2016),
such that the momentary relief experienced by the child
when retaining objects increases probabilities of maintain-
ing the behavior over time. Interestingly, the presence of
comorbid diagnoses of separation anxiety and fear of/resist-
ance to change was specifically, although weakly, associ-
ated with greater hoarding severity. Children experiencing
separation anxiety may further retain possessions to secure
and comfort themselves when separation is anticipated and
may feel distressed when separated from comfort objects.
Children resistant to change may feel increasingly distressed
by the changes associated with discarding things, leading
them to clutter and acquire even more items. Our results are
also in line with those from Storch and colleagues (Storch
et al. 2016) who found hoarding severity to be positively
related to child internalizing symptoms (including anxiety)
in youth with ASD and comorbid anxiety/OCD. Of note,
the latter study also found significant reductions in hoard-
ing severity after youths underwent 16 weeks of cognitive-
behavioral therapy for anxiety/OCD (Storch et al. 2016).
Taken together, the current and previous results underscore
the importance of treating anxiety and OCD symptoms in
youth with ASD, as benefits may extend to other problematic
features such as hoarding behaviors.

Finally, contrary to our expectations and to previous
results (Storch et al. 2016), not only acquisition but all
subdomains of hoarding were significantly related to child
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anxiety. Again, differences in sample characteristics may
explain the discrepancies between previous findings and
ours.

The present study has limitations. First, we did not col-
lect information on socioeconomic status, which limits our
capacity to assess the generalizability of findings. Second,
all children presented with anxiety/OCD symptoms and
most had a comorbid anxiety or OCD diagnosis, which lim-
its comparisons with non-anxiety ASD. Third, hoarding and
ADHD levels were measured based on parent reports only;
this may have led to an underestimation of the symptoms
in contexts other than at home (e.g. at school). In addition,
ADHD symptoms were only measured with seven items
from the CBCL. Although these items have been shown to
possess good validity for the assessment of ADHD symp-
toms (Ebesutani et al. 2010), they do not allow separating
inattention from hyperactivity symptoms or assessing other
specific ADHD dimensions such as impulsiveness. Another
limitation is that we used a cross-sectional design, which
limits our capacity to assess directionality in the associations
between study variables or predictability. Finally, it is impor-
tant to keep in mind that the strength of correlations between
the different study variables was weak, particularly for
associations between hoarding and the different psychiatric
comorbidities. In the same line, the final regression model
only predicted 20% of the variance in hoarding severity. This
suggest other factors may me better predictors of hoarding
severity in children with ASD. Future studies should col-
lect information on socioeconomic status, include children
without anxiety/OCD as well as teacher reports of ADHD
symptoms, use more thorough measures of ADHD symp-
toms, prioritize longitudinal designs, and explore potential
associations with other clinical and demographic factors.

Despite these limitations, this study is the first to provide
information on the presentation and predictors of hoarding
behaviors in a large sample of well-characterized children
with ASD and comorbid anxiety or OCD symptoms geo-
graphically dispersed throughout the US. We found a high
prevalence of hoarding behaviors among the sample, with
prevalence rates higher than those previously reported in
a similar population and substantially elevated relative to
those found in non-ASD populations. These findings sug-
gest hoarding behaviors may be a common feature in youth
with comorbid ASD and anxiety/OCD, with one-third of
them presenting at least moderate levels. Results also sug-
gested that girls, as well as children presenting with elevated
ASD-related social difficulties, ADHD symptoms, and anxi-
ety/OCD symptom severity, are at higher risk of display-
ing problematic hoarding behaviors. In addition, having a
comorbid diagnosis of separation anxiety, ODD, or fear of/
resistance to change was also associated with greater hoard-
ing behaviors. Special attention should be given to these
children, given the negative outcomes potentially associated

@ Springer

with hoarding. The current findings, together with previous
ones (Storch et al. 2016) also suggest that treating anxiety
and OCD symptoms in children with ASD may reduce other
problematic behaviors such as hoarding, highlighting the
need for providing adequate treatment.
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