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1.0 Introduction

Hoarding disorder (HD) is defined as a persistent difficulty discarding
possessions, resulting in an accumulation of belongings causing severe clutter and the
obstruction/congestion of living areas which creates significant distress and impairment
in functioning(APA, 2013). Mean age of onset of hoarding symptoms has been
estimated to be 13.4 years, with 60% of patients reporting that the onset of symptoms
occurred by age 12, increasing to 80% by age 18 (Grisham, Frost, Steketee, Kim, &
Hood, 2006). Levels of clutter in the home can range from moderate to extreme levels,
which then create associated and increasing levels of impairment (Timpano et al.,
2013). When severe hoarding creates and maintains significant clutter in the home, this
creates serious risks to personal safety from falls, food contamination, infestation, fire
and impeded escape rou{Steketee & Frost, 2014). This array of threats to personal
safety are particularly evident within the older adult HD population (Kim, Steketee, &
Frost, 2001). HD presents a burden in terms of increased occupational impairment
(Neave et al., 2017; Tolin et al., 2008). HD also impacts on others, with family
members and carers experiencing it as problematic (Drury et al., 2014; Frost & Gross,
1993). In more severe cases, hoarding threatens the health and safety of neighbours.
Complaints are addressed by multiple community services creating associated costs
through social service involvement (Tolin et al., 2008) and an associated risk of social

shunning in the community (Frost, Steketee, & Williams, 2000).

Research into this newly recognised disorder is still in its infancy (Mataix-Cols
and Fernandez de la Cruz, 2018). One of the many areas of considerable uncertainty is
the actual prevalence of HD. Several frequently cited studies have previously attempted
to estimate the point prevalence of HD in adults in sufficiently sized samples, with

estimates widely varying from 1.5% to 6% of the general population (e.g. lervolino et



al., 2009; Mueller et al., 2009; Nordsletten, Reichenberg, et al., 2013; Samuels et al.,
2008), with rates tending towards the lower level. From a public health perspective,
these disparate estimates are too wide to be usefuiding the allocation of resources

for HD. The commonly cited studies of HD prevaleats® possess significant
methodological limitations, such as the use of single items included in other instruments
not initially designed to detect HD, use of definitions that do not match the current
DSM-5 criteria, samples not being representative of the general population due to self-
selection, small samples, low response rates and an over reliance on self-report
measures. The methodological design of any individual prevalence study can result in
systematic error or bias, then leading to overestimation or underestimation of the true
prevalence of a disease or disorder (Higgins & Green, 2011). It is therefore

inappropriate to denote any one study as being the most accurate or representative of the
general population (Barendregt, Doi, Lee, Norman & Vos, 2003). By pooling multiple
prevalence studies, it is possible to then estimate an overall HD prevalence rate with
greater precision. Also, by combining estimates from different regions of the world that
have similar characteristics (e.g. emerging versus developed nations) then also identify
otherwise hidden associations (Fiest, Pringham, Pattern, Svenson & Jette, 2014).
Consequently, it is important to assess the methodological quality of studies included in
any prevalence review (Hoy et al., 2012). This can be achieved by assessing risk of bias,
with the selection and synthesis of only the most rigorous and well controlled studies

being likely to then revea trustworthy prevalence base rate (Higgins & Green, 2011).

Whilst various studies have reported the prevalence of HD in differing
populations, there has been no previous attempt to consolidate these studies in order to
derive a robust prevalence estimate of HD or to assess how rates reported are affected
by methodological factors in the original studies. Ascertaining the population

prevalence of HD has important healthcare implications, as it is difficult to design and
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justify interventions for HD when the community burden is unreliablenspecified
(Mansfield, Sim, Jordan & Jordan, 2016). The current systematic review therefore had
three objectives. The first objective was to conduct a comprehensive, systematic
literature search to identify all relevant studies that have egpprévalence data for

HD in the general population. The second objective was to conduct a meta-analysis in
order to provide a more precise estimate of the prevalertdP @i working age adults.

The decision to limit the review to working age adults was based on the fact that
hoarding symptoms are typically to assess accurately in children and adolescents (Tolin,
Meunier, Frost & Steketee, 2010), and so the prevalence estimate is likely to be
inaccurate when including child samples. Hoarding symptoms are typically mild during
childhood due to parents typically preventing clutter accumulation, lack of space, and
children typically lacking the financial means to consistently acquire possessions
(Storch, Rahman, Park, Reid, Murphy & Lewin, 2011). The third objective was to
assess whether the exhibited variation inHReprevalence estimate was associated

with the following factors (a) prevalence type (e.g. point vs lifetime prevalence), (b)

method of assessment (e.g. interview, self-report) and (c) study quality.

2.0 Method
2.1 Registration and sear ch strategy

This review follows the recommendations regarding the reporting of meta-analyses of
observational studies as outlined by Stroup et al. (2000). The study protocol was
registered with the PROSPERO international prospective register of systematic reviews
(http://www.crd.york.ac.uk/prospero), registration ID: CRD4201809388%lectronic
search of three academic databases (PsycINFO, Medline, and Web of Science) was
conducted in March 2018. The search specified that within the title, abstract, or topic

the article must contain the term “hoard*” (using the asterisk wildcard function to



ensure that all variations were included e.g. “hoarding”, “hoarder”). In addition, the

search specified that the article must contain either the term “prevalence” or

“incidence.” Search results were limited to human studies, adult populations (18+ years
of age) and journal articles. Only English language articles were included in the review.
Within the Web of Science search “Medline” and “Zoological Records” were excluded,

to avoid duplication (as Medline was searched independently) and to avoid returning
animal studies. Further limitations were placed on the Web of Science search by
excluding irrelevant areas such as toxicology, architecture, energy fields, optics etc.
Searches of the three databases returned 267, 73, and 16 results respectively. After the
removal of duplicates, 288 papers were retained for further evaluation. References
quoted in the identified papers were hand-searched for any further eligible papers, with

one additional paper being identified.
2.2 Eligibility criteria

Papers were relevant if they reported hoarding prevalence data. The minimum required
sample size for selection was calculated using the conventional formula (Daniel, 1999;

Lwanga & Lemeshow, 1991; Naing, Winn, & Rusli, 2006):

Z2P(1-P)
n=——-—

7 Where n = sample size,

Z = Z statistic for level of confidence,
P = expected prevalence,
d = precision

The expected prevalence was set to 1.5% (or P = 0.015), with this value taken from a
recent and commonly citédD prevalence estimate (Nordsletten, Reichenberg, et al.,
2013). This study was chosen as the reference, because it is the only study to have
employed DSM-5 criteria and in-home assessments of clutter. As the expected
prevalence was less than 10%, the precision was set to half of P, or 0.0075, as per
recommendations (Naing et al., 2006). The confidence interval value was set td 95% (

=1.96). Consequently, only those studies witommunity sample of greater than
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1,009 participants met eligibility criteria and this created an appropriately conservative

sampling method.

Articles were excluded if they did not relate to hoarding, did not report original
study data (e.g. reviews, book chapters), considered clinical samples only, were
comparative studies (e.g. comparing a clinical group with a control group), focused
solely on relatives of hoarders, focussed on the clinicians delivering treatment, reported
qualitative data only, evaluated child/adolescent population prevalence, evaluated older
adult population prevalence or did not report sufficient data. The process of paper
selection is presented as a PRISMA diagram (Moher, Liberati, Tetzlaff, Altman, & The
PRISMA Group, 2009) in Figure 1. Initially titles of all 289 non-duplicate papers were
scrutinised; 224 articles were excluded based on their title or abstract. Full texts of the
remaining 36 papers were examined and 25 were excluded. A total of 11 papers were

deemed eligible and were included in the review.

2.3 Data extraction

A data extraction form was used to extract equivalent details of methods and results
from each study. Information extracted included: country, sample size, sample age
range, sample mean age, response rate, percentage females in sample, hoarding
assessment tool, method of collection/assessment, type of prevalence assessed, and
reported HD prevalence. The data extraction form also included aspects data relevant to

the risk of bias.

2.4 Assessing risk of bias

Risk of bias was assessed using a validated tool developed to assess the methodological
guality of prevalence studies (Hoy et al., 2012). The tool consists of 10 items that assess
both internal validity (measurement bias) and external validity (selection and non-
response bias). Having excluded one item from the tool, Thomas, Sanders, Doust,

Beller, and Glasziou (2015) considered studies to be at high risk of bias if they met the
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criteria for low risk of bias on 3 items or less. Studies that met criteria for 4 or 5 items
were classified as being at moderate risk of bias, and those that met criteria for 6 or
more were considered to be at low risk of bias. The current study adopted the categories
as reported by Taylor et al. (2014): low (0-3 high-risk items), moderate (4-5 high-risk
items), high (6 or more high-risk items). If the information related to an item was

unclear in the original study, high risk of bias was recorded for that item.

All of the studies were rated by a second rater. Three of the studies were selected
at random and rated by rater 2, a trainee clinical psychologist and the remaining nine
studies were second rated by rater 3, a consultant clinical psychologist. To evaluate
inter-rater reliability, the intraclass correlation co-efficient (ICC) estimates were
calculated using a two-way mixed effects model. Results indicated a moderate degree
(Koo & Li, 2016) of reliability between both rater 1 and rater 2: ICC = 0.704, 95% CI:
[0.386, 0.858], with good agreement between rater 1 and rater 3 ICC = 0.761, 95% CI:
[0.611, 0.836]. Disagreements between the raters were discussed until consensus was

reached.

2.5 Meta-analysis

The statistical software package Comprehensive Meta-Analysis version 3 (Borenstein,
Hedges, Higgins, & Rothstein, 2018) was used farfghevalence meta-analysis. The

unit of data analysed was the estimated prevalence of HD. A random-effects model was
used, as it could not be assumed that the studies were functionally identical. Studies
were weighted by the inverse of their variance. Therefore, studies with larger samples
yielded more precise estimates of the population effect size and so had greater weight

towards the estimated mean (Borenstein, Hedges, Higgins, & Rothstein, 2010).

Publication bias was assessed by examining a funnel plot depicting the estimates
of each of the studies, following guidelines by Sterne et al. (2011). It is expected that

95% of studies will fall within the funnel plot lines that represent 1.96 standard errors, if
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no bias is present. Reliance on visual inspection of funnel plots has been criticised as
being unreliable (Terrin, Schmid, & Lau, 2005) and lacking in statistical power (Sterne
et al., 2011). Thereforgublication bias was also evaluated statistically using Egger’s
regression intercept, whereby P values of less than 0.1 indicate statistically significant
asymmetry (Egger, Smith, Schneider, & Minder, 1997). Heterogeneity was calculated
using Cochran’s Q statistic, where a significaRtvalue P < 0.05) indicates statistically
significant differences between the studies, and Higgins’ | 2, where it has been

suggested that a value of 0.25 indicates low heterogeneity, 0.50 indicates medium
heterogeneity, and 0.75 equals high heterogeneity (Higgins, Thompson, Deeks, &

Altman, 2003).

Moderator analysis was used to assess the association between prevalence and
the categorical variables “prevalence type”, “method of data collection”, and “study
quality” (i.e. overall risk of bias rating). Large variation in where studies were
conducted made the categorical variablélotatiori’ inappropriate for moderator
analysis. As heterogeneity was detected, meta-regression was used to assess the
association between prevalence and the following continuous variables: year of
publication, proportion of females (gender) and response rate (Thompson & Higgins,

2002). Sample mean age was not analysed as only k = 5 studies reported this

information.
3.0 Results

A total ofk = 11 studies, with n = 53,378 participants were included in the meta-
analysis. One of these studies, (lvanov et al., 2017), reported two different samples
based on age, therefore these were treated as separate samples for the analysis. An

overview of the study characteristics is presented in Table 1.



3.1 Study characteristics

The majority of the samples included in the analysis were sourced from Europe. Two
samples originated in Sweden (as part of the same study), two from the Netherlands,
two from Germany and two from the United Kingdom. The remaining samples were
sourced from ltaly, Australia, Singapore, with a final sample consisting of participants
across six differing countries (Belgium, France, Germany, Italy, Netherlands and

Spain). Seven of the samples assessed presence of HD using self-report measures,
whilst a further two had participants complete self-report measures in the presence of a
researcher. The self-report measure used most often was the Hoarding Rating Scale
(Tolin, Frost, & Steketee, 2010) and this was used in half of the samples (i.e. 6/12).
Three studies assessed participants by interview: Fullana et al. (2010) and Subramaniam
et al. (2014) reported using a single item from the OCD symptom checklist of the
Composite International Diagnostic interview (Wittchen, 1994), whereas Nordsletten et
al. (2013) used the Structured Interview for Hoarding Disorder (Nordsletten, Fernandez
de la Cruz, et al., 2013). Response rates ranged from 35.9% to 75.9%. The proportion of

females ranged from 54.9% to 89.3%. Publication dates ranged from 2009 to 2017.
3.2 HD prevalence

Ten point prevalence estimates (N = 43,958) and two lifetime HD prevalence estimates
(N =9,420) were identified and included in the meta-analysis, with a collective total of

N = 53,387 participants. Point prevalence estimates ranged from 0.8-6.03%, and the two
lifetime prevalence estimates were 0.8% and 3.5% respectively. The pooled point
prevalence estimate for the studies was 2.6%, 95% confidence interval: [1.7 - 3.7%],
and the pooled lifetime prevalence estimate was 1.7%, 95% confidence interval: [0.4-
6.8%]. There was no significant difference between the pooled lifetime and pooled point
prevalence estimates (see covariate analysis). Under the random effects model the

overall pooled prevalence estimate for the studies was 2.5%, with a 95% confidence
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interval of 1.7-3.6% (see Table 2). Visual inspection of the funnel plot (see Figure 2)
suggests an asymmetrical distribution. Egger’s regression intercept did not indicate
statistically significant asymmetry (p = 0.114). However, there was high heterogeneity

between the prevalence studies (Q = 466.521, df = 11, p < 9:0971642).



3.3 Risk of bias

Overall the risk of bias across the studies was low (see Table 3). Of the 12 samples,
across 11 studies, 11 were deemed to be at low risk of bias, with a single study (Lopez-
Sola et al., 2014) rated as being at moderate risk of bias. No single study was rated as at
high risk of bias. Ten of the eleven studies used widely aaddpfinitions of HD and

nine of the eleven studies employed valid case detection methods. Both Fullana et al.
(2010) and Subramaniam et al.(2014) used the Composite International Diagnostic
Interview which is limited in its assessment of HD (i.e. a single question in the OCD
symptom checklist). All numerators and denominators were appropriate and no errors in
reporting were detected. The largest possible source of bias related to response rates
(see Figure 3). Hoy et al. (2012) stipulated thmgt@revalence study is at high risk of

bias if the response rate is less than 75%, with risk of bias increasing when studies do
not statisticdly compae responders and non-responders. Only two studies were deemed
to be at low risk of response rate related bias: Subramaniam et al., (2014) achieved a
response rate of over 75% and Cath et al., (2017) compared responders and non-
responders to show no differences. Two studies (Bulli et al., 2014, Zilhdo et al., 2016)
failed to report response rates, and did not report sufficient detail for the response rate to
be calculated. The mean response rate was 53.25%. Another significant potential source
of bias was how representative the study participants were of the population. Half of the
studies (6/12) were at high risk of bias with regards to this concern (e.g. female
participants in the studies ranged from 54.9-89.3%, suggesting a bias towards majority

female samples).
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3.4 Covariate analysis

Moderator analysis indicated no effect for prevalence type (lifetime, post)e&E= 0.285,

df = 1, p = 0.593. Moderator analysis for study quality (overall risk of bias score, 2 levels:

low, moderate) was non-significantydeen= 0.113, df = 1, p = 0.736, as was the moderator
analysis ér “method of data collection” (3 levels: self-report survey, self-report with

assistance and clinical interview)yeen= 4.524, df = 2, p = 0.104. Meta-regression

indicated non-significant effects for response rate (coefficient = 0.5973, Q = 0.10, p = 0.7516,
Taw? = 0.4585), gender (coefficient = -0.4805, Q = 0.05, p = 0.817%,TaB8837) and year

of publication (coefficient = -0.1164, Q = 3.04, p = 0.0811,°Fa0.4440).

4.0 Discussion

The aim of this review was to conduct a comprehensive, systematic literature review
to identify relevant studies that have reported prevalence data for adult HD, to summarise the
characteristics of these studies and then calculate a pooled estimate of the prevalence of HD
using metaaralytic techniques. Through the systematic review process, eleven studies were
identified, reporting ten poiriD prevalence estimates and two lifetime HD prevalence
estimates. The pooled point prevalence estimate found for HD was 2.6%, 95% confidence
interval: [1.7-3.7%], and the pooled lifetime prevalence HD estimate found was 1.7%, 95%
confidence interval: [0.4-6.8%]. There was no significant difference between the pooled
lifetime and pooled point prevalence estimates. The overall pooled prevalence estimate was
therefore 2.5%, 95% confidence interval: [1.7-3.6%)]. The potential for publication bias
influencing this result was identified via an asymmetrical funnel plot. There are several other
causes of plot asymmetry such as differences between the methodologies employed (Terrin et
al., 2005), chance and the selection of assessment measures (Tang & Liu, 2000). Evidence of

heterogeneity is a primary concern in any prevalence meta analyses, because it may be
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highlighting that the health condition of interest may actually vary between studies

(Barendregt et al. 2003

The quality of the studies included in the current review was however relatively high,
with only one study (Lopez-Sola et al., 2014) scoring moderate on overall risk of bias, and
the remaining studies scoring low overall risk of bias. The studies analysed were generally
methodologically rigorous in their use of appropriate sampling frames, collecting data
directly from participants and using appropriate prevalence periods and case definition
methods. Inclusion criteria also demanded a large minimal sample size in the original studies
based on an expected HD prevalence of 1.5% and this ensured the meta analysis of relatively
large prevalence studies. Nine studies did not meet criteria for inclusion because their sample
sizes were inadequate. However, response rates within the studies analysed were an issue, as
it is recommended that in prevalence studies the response rate should be at least 75% (Hoy et
al., 2012). Inspection of the relevant risk of bias itemealed a large proportion (11/12) of

samples failed to meet recommended response rate criteria.

No statistically significant effects were found for the method of HD assessment, study
quality, response rate, gender and year of publication. However, dtfoulyran’s Q often
has high power for detecting statistical tests of main effects, it is often underpowered when
used for moderator analyses (Hedges & Pigott, 2004). Thompson and Higgins (2002)
concluded that when the number of studies included in meta analytic reviews is low, the
potential for robust conclusions based on meta-regression béicueel. Given the small
number of prevalence studies in the current review, it is therefore difficult to determine
whether there truly was no moderation effect, or whether the non-significant findings were
due to the meta-regression being underpowered. With this caveat in mind, the lack of any
gender differences iIHD prevalence is an interesting finding, considering the previous

marked uncertainty around this issue in the literature. In epidemiological samples, studies are
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divided on whether hoarding symptoms are more common in one sex versus another (Pertusa

et al 2010). However, our results suggest no gender differences in prevalence.

Studies differed in terms of the assessment methods used to detect HD. Six of the
twelve prevalence estimates were based on case detection using self-report methods and three
used clinical interviewing methods (Fullana et al., 2010; Nordsletten, Reichenberg, et al.,
2013; Subramaniam et al., 2014). Whilst studies based on interviewing do provide diagnostic
accuracy, they are not without limitations in an HD context. For example taloloer
recruitment is a standard recruitment strategy in epidemiology. The suitability of this method
for accessing the HD population is questionable when considering the possible concerns (e.g.,
eviction) and practical constraints (e.g., ability to move through the clutter) which may limit
willingness (or actual ability) to opening doors to researchers. Thus, while self-report based
studies may overestimaltéD prevalence, doae-door studies may underestimate HD
prevalence. In terms of the reliability and validity of the measures used to assess for HD, then
any small error applied over the datasets used may have produced a relevant and non-
negligible number of cases that were falsely classified in the original studies. Therefore, the
overall prevalence rate produced may have been affected by the number of untgiiseted
positives” in the original studies. The current meta-analysis identified a low prevalence base
rate for HD. Any mental health disorder with a relatively low base rate is also prone to
yielding a high “false positive” rate that can often exceed the false negative rate

(Baldessarini, Finklestein, & Arana, 1983).

Self-criticism and shame have also been shown to be associated with HD (Chou et al.,
2018)and it has been suggested that this may be in response to feeling “personallydefective”
due to the high levels of clutter in the home (Weingarden & Renshaw, 2015). High levels of
shame may discourage people with HD from participating in research due to social

desirability response bias (Huang, Liao, & Chang, 1998). Additionally, insight can vary
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greatly amongst people with HD, with a large proportion judged to have poor insight (Kim et
al., 2001; Tolin, Fitch, Frost, & Steketee, 2010). Individuals with poor insight may be
unreliable sources ¢1D hoarding prevalence. It is also worth considering that the sample of
studies in the current review were conducted predominantly in developed Western countries
and this precluded combining and comparing estimates from different regions of the world
(Fiest et al. 2014). Therefore, this study has generated a pooled prevalence estimate of HD
which is specific (and therefore limited to) developed nations. Research into HD in non-
Western countries has begun, with results indicating that the core features of HD appear

stable across cultures (Nordsletten et al., 2018).

The current review focused on the adult prevalence and did not consider the impact of
age on HD prevalence. A single study of HD prevalence in older adults was excluded and the
study also did not contain a large enough sample. The decision to exclude older adult studies
in the systematic review process was based on the motivation to make the meta-analysis as
specific as possible to working age adults. It also would subsequently not have been possible
to complete any moderator analyses due to the small number of older adult studies
(Thompson & Higgins, 2002). Research suggests that hoarding symptoms may begin in
childhood and adolescence (Grisham et al., 2006), with severity of symptoms potentially
increasing with age (Ayers, Saxena, Golshan, & Wetherell, 2010). Cath et al. (2017) found
that in a sample of 15,194 participants, hoarding severity increased reliably with age,
beginning at around age 30-35, with the highest prevalence rates being amongst individuals

aged over 65.

The findings carry implications for the design of future HD prevalence studies. Often
the type of prevalence being assessed (i.e. point, period, or lifetime) was not explicitly stated
and so future studies should explicitly state the type of prevalence assessed. Consistent

attempts should be made to maximise response rates. Strategies that have been shown to be
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effective in improving self-report response rates include providing monetary incentives,
personalising questionnaires and letters, using colour ink, and sending surveys by recorded
delivery (Edwards et al., 2002). Studies should always conduct comparisons of responders
and non-responders and consistently report the findings of these analyses (Hoy et al., 2012).
Future prevalence studies should seek to recruit a sufficient number of participants based on a
priori calculations, such as the one conducted in this review. Given the pooled HD prevalence
estimate of 2.5% (95% confidence interval: [1.7-3.6%)]) reported in this study, studies should
seek to recruit at least N = 599 participants. Ideally, studies should seek to recruit N = 889
participants (calculation based on the lower limit of the 95% confidence interval, i.e. 1.7%
prevalence). Had this minimal sample size been used as the inclusion criteria for this review,
an additional paper would have been eligible. Samuels et al. (2008) reported an unweighted
prevalence of 3.7% in a sample of N = 735 participants. This study was however similarly
methodologically limited to the studies included in the review, as a response rate was only
59% and the sample was biased towards females (63.3%). Finally, it is recommended that
future prevalence studies collate and analyse HD prevalence data by participant age bands,

and again this would demand planning to collect large samples.
5.0 Conclusions

The results of this review indicate that the prevalence of HD appears relatively low
and consistent across a range of Western/developed countries and there was no difference
between point and lifetime prevalence HD rates. The pooled prevalence estimate of HD in the
populations studied was 2.5%. There was however significant variation between studies in
terms of response rates, location, gender proportions and assessment methods used. The
analysis of the influence of these differences was potentially underpowered, due to the small
number of studies analysed. Although this review suggests more than 2 in 100 people in the

community might meet diagnostic criteria for HD, people with HD may not participate in
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epidemiological research due to lack of insight or shame. Future HD prevalence studies need
to plan for large samples (N > 889), clearly define the type of prevalence being assessed,
triangulate assessment methods (i.e. use diagnostic interviewing, valid and reliatgeoself-
measures and assessments of the home environment) and report comparisons of responders
and non-responders. The need for further research into the prevalence of HD in developing

countries and across different age groups is now indicated.
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Table 1

Study characteristics

Reference Authors (Year) Country Data Response Sample Female (%, Hoarding assessment instrume Prevalence  Hoarding
collection N rate (%) mean type prevalence
method age (%)
(range)
1 Bulli, Melli, Carraresi, & Stopani (2014) Italy Self-report 1012 NR 36.6 62.7 SIR Point 6.03
survey (18-84)
2 Cath, Nizar, Boomsma, & Mathews (201’ Netherlands Self-report 15194 45 NR 64 HRSSR Point 2.12
survey
3 lervolino et al. (2009) UK Self-report 5022 60.41 55.5 89.3 HRSSR Point 2.3
survey (17-86)
4 Lopez-Sola et al. (2014) Australia Self-report 2495 35.9 NR 58.8 HRSSR Point 2.57
survey
5 Mueller et al. (2009) Germany Self-report 2307 61.9 NR 54.9 German Compulsive Hoarding Point 4.55
with Inventory (adapted )
assistance
6 Nordsletten et al. (2013) UK Interview 1482 51.9 NR 56.5 SIHD, MINI, HRSSR Point 1.3
7 Subramaniam et al. (2014) Singapore Interview 6616 75.9 NR NR CIDI Lifetime 0.8
8 Timpano et al. (2011) Germany Self-report 2512 54.25 48.8 55.8 German Hoarding Rating Scale Point 5.8
with (14-94) and DSM criteria
assistance
9 Zilhdo, Smit, Boomsma, & Cath (2016) Netherlands Self-report 5221 NR 33.61 NR HRSSR Point 5
survey
10 Fullana et al. (2010) Belgium, France, Interview 2804 61.2 NR 58.9 Single question in the CIDI Lifetime 3.5
Germany, ltaly,
Netherlands, Spain
11 Ivanov et al. (2017)a Sweden Self-report 2495 48 18 58 HRSSR Point 0.9
survey
12 Ivanov et al. (2017)b Sweden Self-report 6218 38 23.8 61 HRSSR Point 0.8
survey (20-28)

CIDI = Composite International Diagnostic Interview; HRS-SRaoarding Rating Scale - Self Report; MINI = Mini International Mgasychiatric Interview;

SIHD = Structured Interview for Hoarding Disorder; SI-R = Savingehtory Revised. NR = Not reported.
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Table 2

Forest plot oHD prevalence estimates

Study

Statistics for each study
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Event rate and 95% Confidence Interval
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Table 3

Risk of bias ratings for each HD prevalence study

Information

Consistent

sudy pomion e seecon e OPHEIEI gt nsman 10 5es™ reporing g
Bulli et al. (2014) v v x x v v v x v v Low
Cath et al. (2017) v v x v v v v v v v Low
lervolino et al. (2009) x v v X v v v v v v Low
Lépez-Sola et al. (2014) x v x x v v v x v v Moderate
Mueller et al. (2009) v v v x v v v v v v Low
Nordsletten et al. (2013) v v v x v v v v v v Low
Subramaniam et al. (2014) v v v v v v x v v v Low
Timpano et al. (2011) v v v x v v v v v v Low
Zilhdo et al. (2016) v v v x v v v v v v Low
Fullana et al. (2010) v v v x v X x v v v Low
Ivanov et al. (2017)a v v v x v v v v v v Low
Ivanov et al. (2017)b v v v x v v v v v v Low

Tick indicates risk of bias criteria met therefore lisk of bias; cross indicates risk of bias criteria not therefore high risk of bias
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Figure 3. Summary of risk of bias across all included HD prevalence study samples
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