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Abstract  Clinical  compulsive  washing  and  hoarding  are  intercorrelated  and  share  comor-
bidities even  though  they  are  distinct  and  appear  to  manifest  through  opposing  extremes  of
cleanliness  and  disorder  (respectively).  We  attempted  to  resolve  this  paradox  by  testing  five
hypotheses  in  online,  non-clinical  samples  (Nstudy  1 =  123,  Nstudy  2 =  177,  Nstudy  3 =  217).  We  repli-
cated the  intercorrelation  of  washing  and  hoarding  tendencies  in  all  studies,  despite  observing
non-clinical  individual  differences.  Both  washing  and  hoarding  were  associated  with  anxiety,
depression,  and  fears  of  social  rejection  and  failure,  but  they  were  also  distinguishable.  Compul-
sive washing  was  associated  with  greater  anxiety,  disgust,  perceptions  of  infection  vulnerability,
and the  desire  to  organize  a  cluttered  space,  whereas  hoarding  was  associated  with  reduced
concerns  about  germs  and  full  or  cluttered  spaces  and  higher  concerns  about  assault,  threats  to
safety, and  insects.  A  third  study  tested  and  confirmed  the  hypothesis  that  washing  and  hoard-
ing may  be  related  because  they  are  adaptive  in  combination  during  stressful  conditions,  like  a
global pandemic.  During  COVID-19,  washing  and  hoarding  tendencies  were  even  more  strongly
interrelated,  and  disease-avoidant  behaviors  like  wearing  a  mask  and  avoiding  people  increased
with washing  tendencies  but  decreased  with  hoarding  tendencies.  Overlapping  psychopatholog-
ical states  can  be  distinguished  even  in  non-clinical  samples  through  psychopathological  profiles
and the  content  of  concerns—–that  shift  with  one’s  context.  Treatment  may  benefit  from  not
only working  to  cease  undesirable  behaviors  but  also  from  ameliorating  root  fears  and  anxi-

eties that  are  dissociable  by  co
expression.
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T.  Liu,  J.M.  Acker

Obsessive—compulsive  washing  and  hoarding  behavior
ften  co-occur  (Hanna,  1995;  Rasmussen  &  Eisen,  1992;
amuels  et  al.,  2002).  Both  are  also  comorbid  with  anxi-
ty,  depression,  and  other  variants  of  obsessive—compulsive
isorders  (OCD,  Coles,  Frost,  Heimberg,  &  Steketee,  2003;
uppert,  Simpson,  Nissenson,  Liebowitz,  &  Foa,  2009;
urphy  et  al.,  2013;  Samuels  et  al.,  2002).  Paradoxically,
espite  their  psychopathological  commonalities,  washing
nd  hoarding  are  characterized  by  seemingly  opposing  man-
festations,  with  compulsive  washing  producing  excessive
leanliness  and  hoarding  producing  excessive  clutter  and
isorganization.  An  important  question  remains  as  to  how
his  paradox  can  be  explained.

Compulsive  washing  and  hoarding  are  similar  enough  that
oth  were  formerly  classified  as  variants  of  OCD  in  the  Diag-
ostic  and  Statistical  Manual  of  Mental  Disorders  Fourth
dition  (DSM-IV;  American  Psychiatric  Association,  2000),
hey  are  correlated  within  individuals  (Wu  &  Watson,  2005),
nd  they  have  been  treated  with  similar  medications  and
herapy  (Sorrell,  2012).  Hoarding  behavior  is  also  considered
y  some  to  be  an  obsessive—compulsive  spectrum  disorder,
ecause  it  displays  core  anxiety  and  obsessive—compulsive
eatures  (e.g.,  Phillips  et  al.,  2010).  For  example,  wash-
ng  and  hoarding  both  involve  an  exaggerated  sense  of
esponsibility  for  a  potentially  harmful  outcome  that  is
ddressed  through  a  behavior  that  can  become  excessive
r  compulsive  (Foa  et  al.,  2001;  Frost  &  Hartl,  1996;  Phillips
t  al.,  2010).  In  addition  to  their  conceptual  similarities,
ashing  and  hoarding  symptoms  actually  co-occur  within

ndividuals.  For  instance,  in  OCD  patients,  20—40%  report
oarding  symptoms  (Frost,  Krause,  &  Steketee,  1996;  Frost,
teketee,  Williams,  &  Warren,  2000;  Mataix-Cols,  Rauch,
anzo,  Jenike,  &  Baer,  1999;  Muroff,  Bratiotis,  &  Steketee,
011;  Phillips  et  al.,  2010;  Samuels  et  al.,  2002),  and  in
ommunity  samples  of  severe  hoarders,  17—25%  of  cases
ere  also  diagnosed  as  having  OCD  (Frost  et  al.,  2006;  Frost,
teketee,  Tolin,  &  Glossner,  2010).  In  a  sample  of  126  OCD
atients,  36  had  hoarding  symptoms  (more  so  in  males,  and
ith  earlier  onset;  Samuels  et  al.,  2002).  Thus,  compulsive
ashing  and  hoarding  tendencies  are  similar  (and  similar

o  other  forms  of  anxiety)  because  they  co-occur,  involve
xcessive  or  compulsive  thoughts  and  behaviors  designed
o  avoid  a  bad  outcome,  and  they  are  treated  with  similar
edications  and  cognitive  behavioral  therapy  (CBT).
Despite  this  range  of  comparable  features,  more  recent

esearch  has  confirmed  that  Hoarding  Disorder  (HD)  is  dis-
inct  from—–and  can  exist  without—–OCD,  on  the  basis  of
ehavioral,  genetic,  and  neural  evidence  (e.g.,  Samuels
t  al.,  2007;  Saxena  et  al.,  2004).  As  a  result,  HD  has  been
iven  its  own  classification  within  the  DSM-5,  separate  from
CD  (Preston  et  al.,  2014).  The  question  remains  as  to  why
uch  highly  correlated  disorders,  which  share  comorbidi-
ies,  produce  such  diverging  behavioral  profiles.  In  theory,
here  are  multiple  routes  through  which  these  two  condi-
ions  could  be  both  comorbid  and  behaviorally  distinct  that
hould  be  further  explored.
verview

o  examine  the  paradoxical  similarities  and  differences
etween  washing  and  hoarding  tendencies,  we  conducted
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hree  online  experiments  to  test  five  hypotheses  (below).
e  used  non-clinical  samples,  which  the  evidence  suggests
ill  also  extend  to  patient  populations.  For  example,  OCD-

elated  phenomena  are  known  to  also  occur  in  the  general
opulation  (Tolin,  Woods,  &  Abramowitz,  2003)  and  sub-
linical  OCD  symptoms  are  similar  in  content  and  structure
o  more  severe  OCD  symptoms  (Burns,  Formea,  Keortge,  &
ternberger,  1995).  Moreover,  hoarding  symptoms  have  been
hown  to  be  normally  distributed  in  the  population  and  they
orrelate  with  individual  differences  in  psychopathology  in
xpected  ways  from  research  with  patients  (Preston,  Muroff,

 Wengrovitz,  2009).  In  addition,  hoarding  has  been  sug-
ested  to  be  a  symptom  rather  than  a syndrome,  consisting
f  dimensions  that  can  be  measured  continuously  (Damecour

 Charron,  1998).  Others  have  also  successfully  used  under-
raduate  populations  to  study  the  etiology  of  hoarding,
upporting  results  from  patient  populations  and  adding  signi-
cantly  to  our  understanding  of  hoarding  as  a  disorder  (e.g.,
oles  et  al.,  2003;  Frost  &  Gross,  1993;  Frost  et  al.,  1996;
reston,  Muroff,  &  Wengrovitz,  2009; Timpano,  Buckner,
ichey,  Murphy,  &  Schmidt,  2009).  Using  a  non-patient  pop-
lation  also  allows  us  to  recruit  more  participants,  which
ould  be  beneficial  for  revealing  inter-relationships  among
C  tendencies  and  other  individual  difference  measures,
ven  if  psychopathological  scores  are  right  skewed.  Caution
ill  be  applied  when  interpreting  the  findings,  however,  to
onsider  the  non-clinical  nature  of  the  sample.

ypotheses

he  first  hypothesis,  tested  in  studies  1  and  3,  was  that  simi-
ar  underlying  psychopathologies  like  depression  and  general
nxiety  disorder  (GAD)  are  involved  in  both  washing  and
oarding  behavior,  but  their  behavioral  expression  depends
pon  the  level  of  each  psychopathology  or  their  relative
trength.  For  example,  theoretically,  hoarding  compared
o  washing,  could  involve  more  depression  (or  more  than
AD),  given  that  hoarding  involves  significant  inaction  and

ntransigence  whereas  washing  is  a  fundamentally  proactive
esponse.  As  evidence,  one  study  found  increasing  depres-
ive  symptoms  with  scores  on  a  hoarding  symptom  scale
Tolin,  Meunier,  Frost,  &  Steketee,  2011).  Another  study
hat  compared  individuals  with  HD  to  OCD  without  HD  found
ore  comorbid  depression,  acquisition  impulsiveness,  and

nattentive  ADHD  in  HD  than  in  OCD  alone  (Frost,  Steketee,
 Tolin,  2011).  However,  this  study  also  found  more  social
hobia  in  males  with  HD  and  another  study  found  more
ocial  anxiety  in  the  group  with  hoarding  problems  (with
r  without  OCD)  than  in  the  non-hoarding  OCD  group—–just
ot  to  the  level  of  GAD  patients  (Pertusa  et  al.,  2008).  In
ontrast,  this  same  latter  study  found  comparable  levels
f  major  depression  and  dysthymia  across  patient  groups
with  hoarding  problems  in  the  presence  or  absence  of  OCD
nd  non-hoarding  OCD)  and  more  GAD  in  the  OCD  hoard-
ng  group  than  in  the  hoarding  without  OCD  or  non-hoarding
CD  groups  (Pertusa  et  al.,  2008).  Another  study  found  that
CD  patients  who  hoard  had  more  severe  OCD  that  was

ore  resistant  to  treatment  and  more  social  anxiety,  skin
icking,  and  personality  disorders  (Samuels  et  al.,  2002)
nd  another  sample  found  greater  functional  impairment
n  OCD  with  hoarding  symptoms  (Tolin  et  al.,  2011).  Two
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tudies  have  found  more  personality  disorders  in  OCD  with
oarding  (Samuels  et  al.,  2002;  Pertusa  et  al.,  2008).  Thus,
ome  evidence  suggests  a  greater  involvement  of  depression
ith  hoarding,  but  other  studies  point  to  greater  anxiety
r  to  more  severe  symptoms.  Thus,  we  predicted  differen-
ial  comorbidity  between  tendencies,  but  not  the  specific
irection  of  these  associations.

The  second  hypothesis,  tested  in  all  three  studies,  was
hat  hoarding  and  washing  symptoms  reflect  the  fact  that
he  qualitative  content  of  people’s  specific  fears  or  anxi-
ties  differ  in  the  two  cases,  which  are  then  ameliorated
hrough  opposing  behaviors.  For  example,  compulsive  wash-
rs  overestimate  the  threat  of  germs  and  report  high  disgust
ensitivity  (David  et  al.,  2009;  Olatunji  et  al.,  2007;  Rozin,
aidt,  &  McCauley,  2008;  Rozin  et  al.,  2000;  Ruscio,  Stein,
hiu,  &  Kessler,  2010).  People  who  exhibit  clinical  and  non-
linical  levels  of  excessive  washing  tendencies  are  more
oncerned  about  and  overestimate  the  threat  of  germs  com-
ared  to  control  participants  (Olatunji  et  al.,  2007;  Ruscio
t  al.,  2010;  Tolin  et  al.,  2003;  Tolin,  Brady,  &  Hannan,  2008).
isgust  sensitivity  is  associated  with  all  forms  of  OCD,  includ-

ng  hoarding,  but  is  most  strongly  related  to  the  OCD  washing
ubtype  (David  et  al.,  2009).  In  addition,  the  brain  area
ssociated  with  felt  disgust—–the  anterior  insula—–is  hyper-
ctivated  in  contamination-based  OCD  patients  (Bhikram,
bi-Jaoude,  &  Sandor,  2017).

In  contrast,  among  other  things,  hoarding  tendencies
re  linked  to  a  perceived  lack  of  control  (Timpano  &
chmidt,  2013),  experiences  of  loss  (O’Connor,  2014),  inse-
ure  attachment  (Danet  &  Secouet,  2018),  and  indecision
nd  risk  aversion  accompanied  by  a  strong  sense  of  respon-
ibility  for  and  fear  of  causing  mistakes  or  harm  (see  Frost  &
artl,  1996).  Thus,  one  might  think  that  these  foci  differen-
iate  hoarding  from  washing  tendencies,  but  they  were  not
licited  in  the  context  of  contradistinguishing  them  from
CD  washing  or  other  anxiety  disorders  and  they  do  occur  in
any  forms  of  anxiety.  What  appears  to  distinguish  these

oncerns  is  that,  within  hoarding  tendencies,  one’s  con-
erns  center  around  their  possessions,  which  are  needed  for
motional  attachments  and  that  people  worry  about  losing,
osing  control  over,  needing  for  mnemonic  reasons,  or  mis-
akenly  discarding  (e.g.,  see  Frost  &  Gross,  1993;  Frost  &
artl,  1996;  Ruscio  et  al.,  2010;  Sampson,  Yeats,  &  Harris,
012;  Steketee,  Frost,  &  Kyrios,  2003;  Tolin,  Brady,  et  al.,
008).  These  possession-related  fears  seem  crucial  to  distin-
uishing  hoarding  from  other  forms  of  OCD,  including  from
ompulsive  washing  (model  in  Frost  &  Hartl,  1996).  Taken
ogether,  even  if  comorbid  psychopathologies  do  not  dif-
er  between  washing  and  hoarding  tendencies,  the  content
nd  focus  of  one’s  fears  and  anxieties  could  distinguish
hem—–with  washing  more  linked  to  concerns  about  germs,
ontamination,  and  disgust  and  hoarding  to  concerns  about
oss,  control,  and  mistakes,  particularly  associated  with  pos-
essions.

A  third  hypothesis,  tested  in  all  three  studies,  is  that
oarding  more  than  washing  tendencies  result  from  material
eprivation,  which  is  adaptively  resolved  through  keeping
nd  reusing  items  (see  Preston,  2014).  For  example,  food

oarding  in  non-human  animals  is  potentiated  by  food  depri-
ation  (Preston,  2001),  and  severe  human  hoarding  has  been
ssociated  with  lower  socioeconomic  status  (SES),  educa-
ion,  and  income  (Samuels  et  al.,  2008;  Chiu,  Chong,  &
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au,  2003).  However,  one  study  did  not  find  a  relationship
etween  financial  problems  and  compulsive  hoarding  (Tolin,
eunier,  Frost,  &  Steketee,  2010)  and  another  found  that
ost  students  who  reported  hoarding  tendencies  did  not

eport  childhood  material  deprivation  (Frost  &  Gross,  1993).
hus,  we  tested  the  hypothesis  that  hoarding  is  uniquely

inked  to  material  deprivation  (operationalized  by  lower
hildhood  or  current  SES),  even  if  the  existing  data  did  not
trongly  support  such  a  link.

The  fourth  hypothesis,  tested  in  study  2,  was  that  indi-
iduals  with  washing  versus  hoarding  tendencies  prefer  more
lean  and  uncontaminated  items  that  are  more  organized,
hich  appears  different  even  in  the  face  of  excess.  For
xample,  HD  is  at  least  partly  defined  by  excessive  clut-
er  and  the  retention  of  items  that  could  be  considered
seless  or  trash  (e.g.,  Frost  &  Hartl,  1996)—–intolerable  for
omeone  needing  cleanliness,  symmetry,  or  order.  More-
ver,  hoarding  patients  with  OCD  than  without  report  more
ossession-related  obsessions  and  compulsions  like  needing
ymmetry,  order,  and  checking  items  along  with  more  mag-
cal  and  superstitious  beliefs  about  them  (Pertusa  et  al.,
008).  Thus,  individuals  with  washing  tendencies,  even  if
hey  also  hoard,  may  prefer  less  contaminated  items  that
hey  keep  more  organized  than  with  hoarding  tendencies
herein  old,  contaminated,  or  cluttered  items  may  be  tol-
rated.

The  fifth  hypothesis,  tested  in  study  3,  was  that  these
eemingly  opposing  behaviors  co-occur  because  they  are
daptive  in  combination  during  periods  of  threat  or  risk,
ike  a  natural  disaster  or  global  pandemic.  In  a  time  of
isease-related  risk,  individuals  must  clean  frequently  and
tockpile  resources  to  ensure  their  health,  safety,  and  con-
inued  access  to  resources.  In  a context  like  the  COVID-19
andemic,  washing  and  hoarding  may  be  less  in  conflict
nd  more  adaptive  when  performed  jointly.  We  tested  this
ossibility  in  a  national  adult  sample  acquired  during  the
OVID-19  pandemic,  hypothesizing  that  washing  and  hoard-

ng  tendencies  will  be  even  more  intercorrelated  than  in  the
re-pandemic  samples.

he current studies

e  first  attempted  to  replicate  in  all  three  studies  the
nding  that  hoarding  and  washing  tendencies  are  intercor-
elated,  even  in  non-clinical  samples.  Because  the  three
tudies  shared  many  features,  we  first  describe  their  com-
onalities  in  a  General  methods  section  before  describing

heir  unique  attributes.  Study  1  tested  the  first  hypothesis
hat  the  quantitative  or  relative  involvement  of  depression
nd  GAD  differ  between  washing  and  hoarding  tendencies
long  with  the  second  and  third  hypotheses,  that  wash-
ng  is  associated  with  higher  trait  disgust  and  concerns
bout  germs  and  infection  whereas  hoarding  is  associated
ith  lower  SES  (respectively).  Study  2  employed  open-ended
ualitative  responses  from  study  1  to  examine  in  greater
etail  the  second  hypothesis  that  the  contents  of  people’s
ears  and  anxieties  differ  between  washing  and  hoarding

endencies  and  the  fourth  hypothesis  that  people  with  wash-
ng  tendencies  prefer  less  contaminated  items  that  should
e  more  organized  compared  to  with  hoarding  tendencies.
tudy  3  tested  the  fifth  hypothesis  that  washing  and  hoard-
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Table  1  Demographic  description  of  participants  in  studies  1,  2,  and  3.

Study  Online  sample  Sample  n  Age

Recruited  Excluded  Final  Female  M  (SD) Range

1  Undergraduate  159  36  123  56  19.08  (1.607)  18—32
2 Undergraduate  213  36  177  109  19.84  (0.96)  18—24
3 US  TurkPrime  512  67  217a 60  28.29  (3.147)  18—32

Female n and age values refer to the final, analyzed sample.
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The sample size in final n for study 3 (n = 217) reflects the num
2.

ng  tendencies  would  be  more  interrelated  during  a  global
andemic  than  in  the  prior  samples  and  could  promote  ben-
ficial  behaviors  for  survival  like  washing  more,  stockpiling
oods,  wearing  a  mask,  and  avoiding  others.  Study  3  also
eplicated  our  prior  results  regarding  the  first  three  hypothe-
es.

This  is  the  first  set  of  studies  to  investigate  in  detail
he  underlying  mechanisms  that  produce  intercorrelated  but
istinct  profiles  of  compulsive  washing  and  hoarding  tenden-
ies,  which  can  help  us  better  understand  their  etiology  so
hat  we  may  tailor  treatments  to  the  specific  issues  associ-
ted  with  each  tendency.

eneral methods

articipants

ecruitment
ll  studies  used  online  recruitment  and  testing  through
ualtrics.  Studies  1  and  2  recruited  participants  with  no
linical  diagnosis  to  enroll  in  an  online  study  through  an
ndergraduate  research  pool  at  a  large  midwestern  univer-
ity  in  exchange  for  course  credit.  To  avoid  floor  effects  in

 relatively  healthy  population,  which  may  not  include  suf-
cient  washing  or  hoarding  tendencies  for  analysis,  studies

 and  2  oversampled  tendencies  by  prescreening  to  invite
nly  participants  who  scored  >  M  =  2  on  the  washing  or  hoard-
ng  subscale  of  the  Obsessive—Compulsive  Inventory-Revised
OCI-R,  Foa  et  al.,  2002).  For  study  3,  a  larger  sample  was
sed  to  permit  sufficient  variance  in  OCD  tendencies  and
mpacts  of  COVID-19  without  prescreening,  in  a  sample  that
as  also  more  representative  than  our  student  populations

n  studies  1  and  2.  Participants  were  recruited  on  Amazon’s
echanical  Turk  though  TurkPrime—–an  online  crowdsourcing
latform  that  recruits  and  filters  participants  for  online  stud-
es  in  the  social  and  behavioral  sciences  (Litman,  Robinson,

 Abberbock,  2017).  All  studies  excluded  participants  if  they
ither  did  not  finish  the  experiment  or  pass  all  attention
heck  questions.

ample  sizes
ull  sample  information  is  provided  in  Table  1.  Study  1
ecruited  159  students,  excluded  36,  leaving  123  for  anal-

sis.  Study  2  recruited  213  students  who  had  not  already
articipated  in  study  1,  excluded  36,  leaving  177  for
nalysis.  Study  3  recruited  512  US  adults  without  prescreen-
ng,  excluded  67,  leaving  445  for  analysis.  To  eliminate
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fter age-matching participants to the range from studies 1 and

onfounds  from  the  older  age  of  the  online  adult  sample,
e  further  restricted  study  3  analyses  to  an  age-matched

ubsample  of  217  participants  aged  18—32.

easures

able  2  summarizes  the  measures  employed  per  study.
ll  three  studies  administered  the  Obsessive—Compulsive

nventory-Revised,  washing  and  hoarding  subscales  (OCI-R;
oa  et  al.,  2002) to  demonstrate  their  intercorrelation,  with

 self-report  items  from  the  18-item  scale  on  a  5-point  Likert
cale  measuring  distress  associated  with  compulsive  washing
nd  hoarding  tendencies  in  OCD.  Hoarding  tendencies  with
nd  without  OCD  differ  (Samuels  et  al.,  2008),  but  using  the
CI-R  for  washing  and  hoarding  provided  a  conservative  test
f  their  differences.

All  studies  also  administered  the  Hoarding  Rating  Scale-
elf-Rating  (HRS-SR,  (Tolin,  Frost  &  Steketee,  2010a)Tolin,
rost,  Steketee,  Gray,  &  Fitch,  2008),  a 5-item  self-report
uestionnaire  created  to  measure  hoarding  symptoms,  with
ne  item  representing  each  of  the  major  dimensions  (clut-
er,  difficulty  discarding,  excessive  acquisition,  distress,  and
mpairment)  from  0  (strongly  disagree)  to  8  (strongly  agree).
he  HRS-SR  has  been  validated  as  reflecting  the  result
f  clinical  interviews  with  HD-diagnosed  patients  (Tolin,
rost,  &  Steketee,  2010a) and  was  only  used  to  verify  that
ffects  obtained  with  the  OCI-R  hoarding  subscale  would  be
aptured  in  another  measure  designed  to  measure  HD  symp-
oms.  All  participants  also  completed  basic  demographic
nformation  at  the  end  of  each  study,  including  (in  order):
ender,  age,  relationship  status  (unused  here),  and  socioe-
onomic  status  through  the  visual  subjective  socioeconomic
tatus  (SES)  ladder  (separate  for  childhood  and  currently;
ohn  &  MacArthur,  2000).

Studies  1  and  3  also  included  the  following  five  mea-
ures,  in  common,  to  replicate  key  results  from  the  initial
tudy  in  the  larger,  national,  pandemic  sample.  The  Patient
ealth  Questionnaire  (9-Item,  PHQ-9;  Kroenke,  Spitzer,  &
illiams,  2001) is  a  9-item  module  of  the  full  PHQ  assess-

ng  the  severity  of  depression  symptoms  from  0  (‘‘not  at
ll’’)  to  3  (‘‘nearly  every  day’’).  The  PHQ-9  has  been  proven
o  be  a  reliable  and  valid  measure  of  depression  severity
n  large  clinical  samples  (Kroenke  et  al.,  2001;  Kroenke  &
pitzer,  2002).  The  Generalized  Anxiety  Disorder  scale  (GAD-

;  Spitzer,  Kroenke,  Williams,  &  Löwe,  2006)  is  a  7-item
elf-report  anxiety  scale  widely  used  in  clinical  samples  and
he  general  population.  The  scale  has  good  reliability  and
rocedural  validity  for  measuring  general  anxiety  symptoms
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Table  2  Measures  used  in  studies  1,  2,  and  3.

Measures  Study  1  Study  2  Study  3

OCI-R  Scale  (washing  and  hoarding  tendencies)  x  x  x
HRS-SR Brief  Hoarding  Scale  x  x  x
PHQ-9 Depression  Scale  x  x
GAD-7 Scale  x  x
PVD Perceived  infectability  &  Germ  aversion  x  x
Disgust Scale-Revised  (core  &  contamination-based  disgust)  x  x
Three Domain  Disgust  Scale  (pathogen  subscale)  x  x
Saving Inventory-Revised  (clutter,  discarding,  acquisition  subscales) x
Garage  Photo  Emotions  and  Preferences x
The  Relationship  to  Objects  Scale x
Rating  Sources  of  Fears  and  Anxieties x  x
COVID-19 impact  and  behavior  x
Subjective SES  in  childhood  &  currently  x  x  x
Demographic  Items  (gender,  age,  relationship  status)  x  x  x
Additional Demographic  and  SES  measuresa x

OCI-R: Obsessive—Compulsive Inventory-Revised; HRS-SR: Hoarding Rating Scale-Self-Rating version; PHQ-9: The Patient Health
Questionnaire; GAD-7: Generalized Anxiety Disorder; PVD: Perceived Vulnerability to Disease.
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In order: type of residence (e.g., rent, own), education (sel
childhood), general health, and history of thirteen major medical

Löwe  et  al.,  2008);  Spitzer  et  al.,  2006).  Both  were  admin-
stered  to  compare  comorbidity  in  washing  versus  hoarding
endencies.

Three  surveys  were  administered  in  studies  1  and  3  to  test
he  second  hypothesis,  that  washing  tendencies  are  more
ssociated  with  concerns  about  germs,  disease,  infection
nd  disgust  than  hoarding  tendencies.  The  Perceived  Vul-
erability  to  Disease  (PVD;  Duncan,  Schaller,  &  Park,  2009)
s  designed  to  measure  emotional  discomfort  from  and  con-
erns  about  the  transmission  of  infectious  diseases,  with
ubscales  for  perceived  infectability  and  germ  aversion  in
ituations  with  high  potential  pathogen  exposure  (15  items).
he  Disgust  Scale-Revised  (DS-R  from  Olatunji  et  al.,  2007
ased  on  the  DS  from  Haidt,  McCauley,  &  Rozin,  1994),
s  the  most  widely  used  instrument  for  assessing  disgust;
e  administered  the  core  and  contamination-based  dis-
ust  subscales  (17  items)  (Olatunji  et  al.,  2007).  The  Three
omain  Disgust  Scale  (Tybur,  Lieberman,  &  Griskevicius,
009)  is  designed  to  measure  pathogen,  sexual,  and  moral
isgust  sensitivity  (21  items);  we  administered  the  pathogen
ubscale  (7  items)  on  disgust  from  possible  sources  of  conta-
ination  (e.g.,  other  individuals,  food,  dead  bodies).  This

cale  shows  solid  internal  consistency  (Olatunji  et  al.,  2012),
nd  may  have  better  measurement  properties  than  the  DS-R
Tybur  et  al.,  2009).

nalysis  plan

nalyses  were  conducted  in  IBM  SPSS  Statistics  for  Win-
ows,  Version  23.0  (IBM  Corp.  Released  2015).  Q-Q  plots
nd  skewness  and  kurtosis  were  used  to  evaluate  normal-
ty  after  a  proposed  standard  <  |2|  (George  &  Mallery,  2010;

est,  Finch,  &  Curran,  1995;  Gravetter,  Wallnau,  Forzano,

 Witnauer,  2020);  ours  were  normally  distributed  (<  |1|).
ivariate  correlations  were  used  to  verify  that  washing
nd  hoarding  were  interrelated  and  to  compare  them  to

f
i
d
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 parents), estimated combined family income (past year and
lems (e.g., heart attack).

lternative  measures  of  hoarding,  like  the  HRS-SR.  Studies
 and  3  used  bivariate  correlations  to  compare  washing  and
oarding  tendencies  to  scores  of  depression  and  anxiety  on
he  PHQ-9  and  GAD-7  (respectively);  these  correlation  coef-
cients  were  then  statistically  compared  with  a  Fisher  r-to-z
ransformation  with  a  t-test  in  order  to  test  the  first  hypoth-
sis  that  the  relationship  could  be  stronger  for  one  than  the
ther  (e.g.,  more  depression  in  hoarding  or  more  anxiety  in
ashing,  even  if  both  are  comorbid  in  each  tendency).  Par-

ial  correlations  were  used  to  test  for  unique  associations
etween  washing  and  hoarding  tendencies  and  our  mea-
ures  of  individual  differences,  to  test  the  second  and  third
ypotheses  (i.e.,  PVD,  disgust  scales,  and  SES  measures).
ivariate  and  partial  correlations  used  Pearson  correlations.
dditional  models  are  described  to  examine  the  measures
hat  are  unique  to  each  study  below.

tudy 1

ethods

articipants  who  qualified  were  invited  to  complete  the
uestionnaires  in  this  order:  HRS-SR,  PVD,  PHQ-9,  OCI-R,
AD-7,  Three  Domain  Disgust  Scale,  and  DS-R  before  two
pen-ended  self-report  questions  about  the  content  of  their
ears  and  anxieties  (a  pilot  measure  to  create  quantita-
ive  items  for  study  2;  below).  After  surveys,  participants
ompleted  demographic  items  and  the  SES  ladder  before
ebriefing.

ources  of  fear  and  anxiety
fter  the  scales,  participants  were  asked,  in  an  open-ended

ormat,  to  write  in  what  they  were  most  fearful  and  anx-
ous  about  in  their  lives  (separately,  in  that  order).  We
efined  fear  as  ‘‘similar  to  but  different  from  anxiety.  .  .

n  fear  more  than  anxiety  you  believe  consciously  or
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igure  1  Intercorrelation  of  Obsessive—Compulsive  Inventory

nconsciously  that  there  is  a  real  and  physical  danger
nvolved,  such  as  an  injury,  disease,  or  death.’’  We  defined
nxiety  as  ‘‘similar  but  different  from  fear  because  you  may
orry  about  the  thing  or  spend  time  thinking  about  what
ay  happen  or  avoiding  it,  but  you  don’t  have  to  think

here  is  a  real  or  physical  danger,  even  if  there  is  something
ad  that  can  happen  that  you  care  about  deeply.’’  These
nswers  were  converted  into  categories  by  two  researchers
ho  discussed  them  until  consensus  (listed  by  frequency  in

able  S1).  To  convey  their  relative  frequencies,  the  top  five
ost  common  sources  of  fear  (of  34  identified  categories)
ere  failure,  death,  heights,  loss,  and  love;  the  top  five
ost  common  sources  of  anxiety  (of  22  identified  categories)
ere  uncertainty  about  an  outcome,  failure  in  school,  fail-
re  to  live  up  to  one’s  potential,  germs/contamination,  and
oss  of  control.  These  items  were  carried  forward  to  create

 participant-informed,  quantitative  measure  of  fears  and
nxieties  for  study  2.

esults

ntercorrelations
e  confirmed  that  OCI-R  washing  and  hoarding  were  inter-

elated  in  our  non-clinical  sample,  r  =  .39,  p  <  .001.  OCI-R
ashing  also  correlated  with  the  alternative  hoarding  score

from  the  HRS-SR),  suggesting  that  these  effects  were  not
pecific  to  the  OCD  form  of  hoarding,  r  =  .26,  p  =  .004  (Fig.  1).
iven  the  intercorrelation  of  washing  and  hoarding  tenden-
ies,  it  was  more  valid  to  allow  them  to  vary  continuously,
ithin  and  across  individuals,  than  to  group  participants  into
ne  or  the  other.

ifferential  comorbid  psychopathology

upporting  their  shared  comorbidity,  bivariate  correlations
ndicated  that  both  OCI-R  washing  and  hoarding  increased
ith  depression  and  general  anxiety,  ps  <  .01  (Table  3).  In
ddition,  general  anxiety  was  significantly  more  related  to
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ised  (OCI-R)  washing  and  hoarding  scores  in  three  studies.

ashing  than  to  hoarding  tendencies,  indicating  a  possible
ifference  in  their  relative  involvement,  Fisher  r-to-z  trans-
ormation  with  a  t-test,  p  =  .03,  rwashing =  .57,  rhoarding =  .39.
n  contrast  to  our  first  hypothesis,  the  higher  correlation
oefficient  between  depression  and  hoarding  compared  to
ashing  tendencies  was  not  significant,  p  >  .3,  rwashing =  .42,

hoarding =  .50.

issociating  the  content  of  concerns—–germs,  infection,
nd  disgust
he  second  hypothesis  was  largely  supported,  as  washing
nd  hoarding  tendencies  were  associated  with  distinct  con-
erns.  As  predicted,  after  controlling  for  OCI-R  hoarding
sing  partial  correlations,  washing  tendencies  still  increased
ignificantly  with  germ  aversion,  perceived  infectability,
nd  measures  of  disgust  (core,  contamination-based,  and
athogen).  After  controlling  for  OCI-R  washing,  hoarding
endencies  significantly  decreased  with  the  fear  of  germs
nd  was  unrelated  to  disgust.

ES
n  contrast  to  our  third  hypothesis,  using  partial  correla-
ions,  washing  tendencies  predicted  lower  childhood  SES
fter  controlling  for  hoarding  tendencies,  but  washing  was
nrelated  to  current  SES;  hoarding  tendencies  were  not  sig-
ificantly  associated  with  SES  in  either  period,  childhood:

 =  −.03,  p  =  .78,  current:  r  =  −.17,  p  =  .07  (Table  4).

tudy 2

ethods
ethods  in  study  2  were  as  in  study  1,  again  administer-
ng  an  online  survey  to  undergraduate  students  who  were
rescreened  to  have  either  moderate  washing  or  hoard-
ng  tendencies.  Participants  completed,  in  this  order:  OCI-R
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Table  3  OCI-R  washing  and  hoarding  correlations  with  depression  and  anxiety  in  studies  1  and  3.

Study  1  Study  3

OCI-R  Hoard  OCI-R  Wash  HRS  PHQ-9  GAD-7  OCI-R  Hoard  OCI-R  Wash  HRS  PHQ-9  GAD-7

OCI-R  hoarding  1  .39***  .70***  .50***  .39***  1  .71***  .81***  .74***  .70***
OCI-R washing  1  .26**  .42***  .57***  1  .67***  .61***  .65***
HRS-SR 1  .41***  .39***  1  .80***  .80***
PHQ-9 1  .70***  1  .86***
GAD-7 1  1

All correlations were bivariate correlations. All tests two-tailed: *p < .05; **p < .01; ***p < .001. OCI-R: Obsessive—Compulsive Inventory-
Revised [Hoard(ing) or Wash(ing) subscales]; HRS: Hoarding Rating Scale-Self-Report (HRS-SR); PHQ-9: The Patient Health Questionnaire;
GAD-7: Generalized Anxiety Disorder.

Table  4  Partial  correlations  between  OCI-R  washing  and  hoarding  in  studies  1  and  3.

Study  1  Study  3

OCI-R  Washing OCI-R  Hoarding  OCI-R  Washing  OCI-R  Hoarding

r  p  r  p  r  p  r  p

Core  disgust  .29  .002  −.02  .793  .14  .056  −.14  .041
Contamination-based  disgust  .45  <  .001  −.06  .521  .28  <  .001  .09  .215
Pathogen disgust  .43  <  .001  −.01  .928  .37  <  .001  .11  .118
Perceived infectability  .36  <  .001  .02  .825  .20  .003  .28  <  .001
Germ aversion  .66  <  .001  −.28  .002  .41  <  .001  −.30  <  .001
Childhood SES  −.19  .039  −.03  .777  .06  .376  .48  <  .001
Current SES  −.12  .185  −.17  .067  .04  .557  .47  <  .001

OCI-R: Obsessive—Compulsive Inventory-Revised; SES: socioeconomic status.
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All correlations above were after controlling out the complem
coefficients. Statistically significant correlation coefficients were 

ashing  and  hoarding,  the  Saving  Inventory-Revised  (SI-R),
he  Relationship  to  Objects  Scale  (ROS),  ratings  of  emo-
ions  and  preferences  to  four  garage  photos  in  random  order,
atings  of  their  sources  of  fear  and  anxiety,  and  the  Hoard-
ng  Rating  Scale-Self-Report  (HRS-SR).  Lastly,  participants
ompleted  SES  and  demographic  information  including  (in
rder):  the  SES  ladder,  whether  they  were  born  in  the  US  (or
ears  in  the  US  if  not),  gender,  age,  race,  marital  status,  pri-
ary  language  at  home  and  a  series  of  measures  designed  to
robe  null  and  unexpected  SES  effects  from  study  1  (type  of
esidence  (e.g.,  rent,  own);  education  level  for  self,  mother
nd  father;  estimated  combined  family  income  in  the  past
ear  and  in  childhood;  general  health,  and  history  of  thirteen
ajor  medical  problems).

easures

he  Saving  Inventory-Revised
he  Saving  Inventory-Revised  (SI-R,  Frost,  Steketee,  &
risham,  2004)  is  a  23-item  self-report  questionnaire  (on

 Likert  scale  from  0—4)  with  subscales  for  clutter,  difficulty
iscarding,  and  excessive  acquisition.  It  is  a  reliable  measure
f  HD  in  clinical  and  non-clinical  samples  and  can  distin-

uish  hoarding  individuals  from  those  with  non-hoarding
CD  (Frost  et  al.,  2004).  The  SI-R  was  only  used  to  fur-
her  validate—–with  a  longer  and  more  established  measure
han  the  HRS-SR—–that  elevated  OCI-R  hoarding  is  similarly

•
•

•

29

Downloaded for Anonymous User (n/a) at UNIVERSITY OF MICHIGAN from 
03, 2021. For personal use only. No other uses without permission. Copyright 
y tendency. All 2-tailed tests. r = Pearson partial correlation
d.

orrelated  with  a  more  general  HD  symptom  scale,  and  not
pecific  to  OCD.

issociating  item  preferences—–Relationship  to  Objects
cale
o  test  the  fourth  hypothesis,  that  participants  with  washing
endencies  may  retain  many  items  but  prefer  different  types
newer  or  less  contaminated)  than  for  those  with  hoard-
ng  tendencies,  we  administered  the  Relationship  to  Objects
cale  (ROS).  The  ROS  lists  27  common  domestic  items—–from
ice  and  new  items  and  technology  to  semi-useless  items  like
inecones—–that  participants  rate  on  their  level  of  interest
nd/or  tendency  to  acquire  or  collect  (from  prior  unpub-
ished  studies  by  Preston,  Vickers,  Abelson,  Deldin,  &  Liu,
014;  see  Supplement).  Individual  ROS  items  were  submit-
ed  to  PCA  to  reduce  preferences  into  seven  major  types
hat  we  labeled  from  top-loading  items  (Table  S2):

 memorabilia  (e.g.  previous  awards);
 monetary  documents  and  tools  (e.g.,  financial  records,

tools);
 durable  goods  (e.g.,  t-shirts);
 packing  materials  (e.g.  gift-wrapping  supplies);

 candles  and  containers  (e.g.,  candles,  mugs);
 old  school  assignments  and  supplies  (e.g.,  old  school

assignments,  pencils);
 pets  (e.g.,  fish,  birds,  mice).
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Figure  2  Garage  photos  from  study  2.  Garage  photos  used  in  study  2  with  2  ×  2  within-subject  comparisons  (without  labels  during
t
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he study).

issociating  item  preferences—–Responses  to  the  amount
nd  quantity  in  a  garage
s  an  additional  test  of  the  fourth  hypothesis,  that  peo-
le  with  washing  tendencies  prefer  more  organized  spaces
ven  when  they  accumulate  items,  participants  rated  four
arage  photographs  from  the  internet,  in  random  order.  The
arage  is  a  location  that  people  often  use  to  accommodate
xtra  items  that  is  unobserved  by  visitors  and  may  be  more
ubject  to  excess  than  the  home  in  a  non-clinical  popula-
ion.  The  photos  contained  few  or  many  items,  organized  or
isorganized  (2  ×  2;  Fig.  2).

Each  garage  was  rated  on  twelve  emotions  (over-
helmed,  anxious,  comfortable,  distressed,  happy,  scared,
isgusted,  depressed,  calm,  satisfied,  dirty,  clean;  order
andomized;  7-point  Likert  scale).  These  emotion  ratings
ere  reduced  using  PCA  (separately  for  each  garage  using
arimax  rotation  and  Kaiser  Normalization)  to  restrict  the
umber  of  comparisons  and  to  decrease  Type  I  error.  All
our  garages  yielded  positive  and  negative  emotion  factors
ut  only  the  garage  with  few,  organized  items  generated
n  anxious  and  overwhelmed  factor  (which  merged  into
he  negative  emotion  factor  in  the  other  three  garages).
or  consistency,  we  calculated  three  emotion  factor  aver-
ge  composite  scores  for  all  four  images  from  ratings  for
tems  loading  >  .05  per  factor  [positive:  satisfied,  calm,
appy,  comfortable,  clean;  negative:  disgust,  dirty,  scared,
epressed,  distressed;  anxious  and  overwhelmed: anxious,
verwhelmed;  PCA  results  in  Table  S3,  M  (SD)  in  Table  S4].

Participants  also  rated  three  preferences  related  to  the
arage  photos  on  the  same  7-point  Likert  scale  (the  desire  to
ive  in  the  space,  to  change  the  space,  and  similarity  to  one’s
wn  space)  and  stated  which  of  the  four  they  would  prefer

s  their  own.  Two  additional  manipulation  check  items  (how
ull  and  organized),  and  cleanliness  ratings  (perceived  level
f  dirtiness  and  germs)  indicated  a  successful  manipulation
ith  the  2  ×  2  design,  with  more  full  garages  being  perceived

A

B
i
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s  fuller,  dirtier,  and  more  contaminated  by  germs  and  dis-
rganized  garages  perceived  as  more  disorganized,  dirtier,
nd  more  contaminated  by  germs,  Repeated-Measures  (RM)
NOVA  Fs(1,  176)  >  223.13,  ps  <  .001  (Table  S4).

issociating  the  content  of  concerns—–sources  of  fear
nd  anxiety
rom  the  open-ended  responses  in  study  1,  we  devised  a
uantitative  measure  of  the  content  of  participants’  fears
nd  anxieties.  Each  participant  rated  the  34  fears  and
2  anxieties  (Table  S1) in  random  order  on  a  5-point  Lik-
rt  scale  from  0  (not  fearful/anxious  about  at  all)  to  5
extremely  fearful/anxious  about).  The  number  of  concerns
ere  reduced  using  PCA  with  Promax  rotation  and  Kaiser
ormalization  to  separately  categorize  sources  of  fear  and
f  anxiety  after  examining  the  scree  plots.  Five  categories  of
ear  emerged:  (1)  threats  to  safety  and  security,  (2)  assault,
3)  social  rejection  and  failure,  (4)  insects,  and  (5)  weight
Table  S5).  Four  categories  of  anxiety  were  generated:  (1)
ack  of  control/loss,  (2)  social  rejection,  (3)  strangers,  and
4)  contamination  (Table  S6).  Each  PCA  factor  was  computed
y  averaging  the  ratings  loaded  above  0.05  and  correlating
hese  average  composite  scores  with  OCI-R  tendencies,  and
ompared  with  a  separate  linear  mixed  model  in  SPSS  with
articipant  as  a  random  intercept  effect.

Each  PCA  factor  was  computed  by  averaging  the  ratings
oaded  above  0.05  and  correlating  these  average  composite
cores  with  OCI-R  tendencies,  and  compared  with  a  separate
inear  mixed  model  in  SPSS  with  participant  as  a  random
ntercept  effect.
nalysis  plan

ivariate  correlations  were  conducted  among  OCI-R  wash-
ng  and  hoarding  scores,  HRS-SR,  and  SI-R  total  and  subscale

8

ClinicalKey.com by Elsevier on December 
©2021. Elsevier Inc. All rights reserved.



nitiv

s
p
o
S
s

e
t
c
f
w
p
fi
h

R

I
W
r
c
s
d
R
t
g
R
S
r
a
S

D
O
W
p
h
s
(
(
(
o
w

D
q
P
f
i
f
a
s
p
i
l
a
d
r
F
e
n

5
m

D
a
F
v
l
m
a
h

o
m
F
p
o
p
o
i
f
w
(
s

i
b
a
C
s
a
o
f
h
s
a

D
a
F
w
d
a
h
d
h
a
r
p
w
c
c
p
h
c

Journal  of  Behavioral  and  Cog

cores.  Partial  correlations  were  conducted  to  predict  peo-
le’s  item  preferences  from  average  composite  factor  scores
n  the  ROS  and  on  their  sources  of  fear  and  anxiety,  and  all
ES  variables  from  OCI-R  washing  and  hoarding  tendencies
eparately,  controlling  for  the  other.

Linear  mixed  models  were  used  to  analyze  participants’
motions  and  preferences  for  the  four  garage  images.  For
he  emotions,  average  composite  factor  scores  from  the  PCA
ategories  (negative,  positive,  anxious  and  overwhelmed;
rom  items  loading  >  .5  on  each)  were  predicted  from  OCI-R
ashing  and  hoarding—–in  separate  models  in  SPSS—–entering
articipant  as  a  random  effect  and  including  two,  two-level
xed  factors  for  level  of  fullness  and  organization  (low  or
igh).

esults

ntercorrelations
ashing  and  hoarding  tendencies  were  again  intercor-

elated,  r  =  .15,  p  =  .04.  OCI-R  hoarding  also  positively
orrelated  with  the  alternative  hoarding  symptom  mea-
ures:  HRS-SR,  r  =  .46,  SI-R  total,  r =  .70,  SI-R  difficulty
iscarding,  r  =  .73,  SI-R  excessive  acquisition,  r  =  .45,  and  SI-

 clutter,  r =  .54,  all  ps  <  .001,  supporting  the  interpretation
hat  hoarding  tendencies  measured  by  the  OCI-R  also  reflect
eneral  hoarding  tendencies  and  not  just  within  OCD.  OCI-

 washing  also  increased  with  SI-R  total,  r  =  .18,  p  =  .014,
I-R  excessive  acquisition,  r  =  .15,  p  =  .047,  and  SI-R  clutter,

 =  .18,  p  =  .015  with  directionally  similar  effects  for  HRS-SR
nd  SI-R  difficulty  discarding  that  were  not  significant,  HRS-
R  r =  .12,  p  =  .10;  SI-R  difficulty  discarding,  r  =  .12,  p  =  .11.

issociating  item  preferences—–the  relationship  to
bjects  Scale
ashing  tendencies  were  not  significantly  correlated  with
references  for  objects  across  types,  after  controlling  for
oarding  tendencies  (|r|s  <  .12,  ps  >  .1).  Hoarding  tendencies
ignificantly  increased  with  the  preference  for  memorabilia
r  = .17,  p  =  .021)  and  old  school  assignments  and  supplies
r  = .25,  p  <  .001),  after  controlling  for  washing  tendencies
all  other  |r|s  <  .12,  ps  >  .1).  This  partially  supports  the  sec-
nd  hypothesis,  in  that  only  hoarding  tendencies  increased
ith  preferences  for  older  items  that  referred  to  the  past.

issociating  item  preferences—–emotions  to  amount  and
uantity  in  a  garage
eople  generally  felt  worse  when  viewing  spaces  that  were
ull  or  disorganized  (less  positive,  more  negative,  more  anx-
ous/overwhelmed;  full  statistics  in  the  Supplement).  These
eatures  interacted  because  people  felt  more  negative  and
nxious/overwhelmed  toward  disorganized  over  organized
paces  in  spaces  with  many  or  few  items,  Fs(1,176)  >  56.20,
s  <  .001,  but  the  effect  size  was  more  than  twice  as  large
n  the  space  with  many  than  few  items  (e.g.,  Cohen’s  d  for
ess  full  to  more  full  spaces  for  negative  emotions  .56  to  1.96
nd  anxious/overwhelmed  .56  to  1.5).  Washing  tendencies
id  not  significantly  alter  emotional  responses  to  garages,

egardless  of  fullness,  organization,  or  their  interaction,
s(1,  522)  <  2.94,  ps  >  .1,  in  contrast  to  the  fourth  hypoth-
sis.  Hoarding  tendencies  significantly  interacted  with  the
umber  of  items  for  negative  emotions,  interaction:  F(1,

r
F
t
p
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22)  =  4.17,  p  =  .042;  but  post-hoc  effects  of  hoarding  within
any  or  few  items  were  not  significant,  ts  <  1.23,  ps  >  .2.

issociating  item  preferences—–preferences  for  amount
nd  quantity  in  a  garage
ull  statistics  for  garage  preferences  (wanting  to  live  there,
iewing  it  as  similar  to  your  own,  desire  to  change)  from  the
inear  mixed  models  are  in  the  Supplement  and  briefly  sum-
arized  here.  Participants  preferred  a garage  with  fewer

nd  more  organized  items,  uninfluenced  by  washing  or
oarding  tendencies,  Fs  <  2.15,  ps  >  .14.

Participants  considered  the  space  more  similar  to  their
wn  with  few,  disorganized  items  and  least  similar  with
any,  disorganized  items,  main  effects  and  interaction:

s(1,  522)  >  8.05,  ps  <  .005.  Washing  did  not  influence  the
erception  that  the  space  was  similar  to  one’s  own  in  general
r  by  amount,  organization,  or  their  interaction,  Fs  <  2.57,
s  >  .10.  Hoarding  tendencies  interacted  with  amount  and
rganization,  Fs  >  4.24,  ps  <  .05,  in  support  of  their  hoard-
ng  tendencies  (i.e.,  increased  similarity  with  many  over
ew  items  (fixed  effect  marginal  within  many  items  but  ns
ithin  few  items)  and  when  disorganized  over  organized

fixed  effects  both  significant,  but  stronger  for  disorganized
paces,  t (704)  =  −3.841,  d  =  0.29,  p  <  .001]).

People  generally  wanted  to  change  the  space  more  when
t  had  many  items  or  was  less  organized,  which  interacted
ecause  the  desire  to  change  the  disorganized  space  was
lmost  twice  as  strong  when  the  space  had  more  items,
ohen’s  d  =  1.28  versus  0.71.  Supporting  the  fourth  hypothe-
is,  washing  tendencies  increased  the  desire  to  change  or  fix
ll  spaces,  F(1,  174)  =  5.31,  p  = .022,  and  the  effect  of  dis-
rganization  increased  more  with  washing  when  there  were
ew  items,  t (175)  =  2.51,  d  = 0.19,  p  =  .013  (Fig.  3),  whereas
oarding  tendencies  did  not  alter  the  desire  to  change  the
pace  in  general  or  by  amount,  organization,  or  their  inter-
ction,  Fs  <  1.96,  ps  >  .16.

issociating  the  content  of  concerns—–sources  of  fear
nd  anxiety
rom  the  partial  correlations,  sources  of  fear  increased
ith  washing  tendencies,  after  controlling  for  hoarding  ten-
encies,  for  social  rejection  and  failure,  r =  .19,  p  =  .01,
ll  other  |r|s  <  .1,  ps  >  .1.  Fears  similarly  increased  with
oarding  tendencies,  after  controlling  for  washing  ten-
encies,  for  social  rejection  and  failure,  r =  .26,  p  =  .001;
owever,  indicating  some  distinctness,  hoarding  tendencies
lso  uniquely  increased  with  threats  to  safety  and  security,

 =  .30,  p  <  .001,  assault,  r  =  .26,  p  = .001,  and  insects,  r  =  .17,
 =  .025  (weight  ns,  r  =  .08,  p  =  .31).  For  anxieties,  both
ashing  and  hoarding  tendencies  increased  with  all  four
ategories  (lack  of  control/loss,  social  rejection,  strangers,
ontamination),  controlling  for  one  another,  ps  <  .05,  sup-
orting  their  commonality.  To  further  test  the  second
ypothesis,  that  washing  should  be  more  associated  with
ontamination  concerns,  we  compared  their  significant  cor-

elation  coefficients  for  anxiety  about  contamination  with  a
isher  r  to  z  test;  washing  tendencies  were  not  more  related
o  contamination  than  hoarding  tendencies  were,  z  =  1.68,

 =  .09.
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Figure  3  Average  desire  to  change  increased  by  washing  tendencies  for  disorganized  spaces.  People  wanted  to  change  the  room
more when  it  had  more  items  or  was  more  disorganized,  but  the  effect  of  disorganization  was  more  pronounced  when  there  were
more items  (see  changes  in  the  mean  score  for  panels  B  and  D  over  A  and  C  and  increases  for  dashed  over  solid  lines).  Washing
t effec
w

S
C
n
l
p
T
i
r
o
p
e
S
r

S

M

S
t
m
t
l
w
t
O

G
T
c
o
s

i

•

•

•

endencies increased  the  desire  to  change  all  spaces,  but  the  

ere few  items  (dashed  versus  solid  lines  in  panel  A).

ES
ontradictory  to  study  1—–where  washing  tendencies  were
egatively  associated  with  childhood  SES—–the  partial  corre-
ation  between  washing  and  childhood  SES  was  significantly
ositive  after  controlling  for  hoarding,  r  =  .15,  p  =  .047.
he  correlation  between  washing  tendencies  and  childhood

ncome  was  also  positive,  after  controlling  for  hoarding,
 =  .15,  p  =  .042.  Hoarding  tendencies  increased  with  one’s
wn  education  level,  after  controlling  for  washing,  r =  .18,

 =  .019.  As  in  study  1,  and  in  contrast  to  the  third  hypoth-
sis,  hoarding  was  not  associated  with  childhood  or  current
ES  in  study  2,  ps  >  .1.  All  other  partial  correlations  failed  to
each  significance,  |r|s  <  .15,  ps  >  .05.

tudy 3

ethods

tudy  3  was  similar  to  the  prior  studies,  but  was  adminis-
ered  to  a  larger,  national  sample  to  replicate  the  effects  in  a
ore  generalizable  population  and  test  the  fifth  hypothesis:

hat  washing  and  hoarding  tendencies  will  be  more  interre-

ated  and  beneficial  in  the  context  of  a  pandemic.  Testing
as  completed  in  late  April  2020,  during  a  first-wave  peak  of

he  COVID-19  in  the  US.  Participants  completed  (in  order):
CI-R  washing  and  hoarding  subscales,  HRS-SR,  PHQ-9,

30
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t  of  disorganization  increased  more  with  washing  when  there

AD-7,  DS-R  (core  and  contamination-based  disgust),  the
hree  Domain  Disgust  Scale  (pathogen  subscale),  PVD  (per-
eived  infectability  and  germ  aversion  subscales),  sources
f  fear  and  anxiety,  and  SES  and  demographic  items  from
tudy  2.

The  final  block  assessed  the  degree  that  COVID-19
mpacted  three  aspects  of  life  (on  5-point  Likert  scales):

 impact  on  life  (to  what  degree  has  the  outbreak  of  COVID-
19  been  a  threat  to  physical  health,  family  members’
health,  financial  situation,  mental  health,  well-being,  and
relationship;  each  rated  separately,  adapted  from  Pew
Research  Center,  2020);

 impact  on  emotions  (in  the  past  14  days,  related  to  the
outbreak  of  COVID-19,  how  often  has  it  caused  you  to
feel  nervous,  feel  depressed,  feel  lonely,  have  trouble
sleeping,  feel  hopeful  about  the  future,  and  have  a  phys-
ical  reaction;  each  rated  separately,  from  Pew  Research
Center,  2020);

 protective  behaviors  (how  often  have  you  read  news  about
COVID-19,  stayed  6  feet  away  from  someone,  avoided
a  group  gathering,  disinfected  items  that  entered  your
home,  washed  your  hands  for  more  than  20  seconds,  went

out  of  your  way  to  cover  a  cough/sneeze,  wore  a  face
mask,  wore  gloves,  stocked  up  on  supplies  at  your  home,
ordered  no-contact  food  pickup  or  delivery;  rated  sepa-
rately,  adapted  from  Wang  et  al.,  2020).

0
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A  ‘‘not  applicable’’  (NA)  option  was  added  to  these  pro-
ective  behaviors  because  some  are  irrelevant  for  isolated
articipants  (e.g.,  staying  6  ft  away  or  wearing  a  mask).

esults

ntercorrelations
e  replicated  the  intercorrelation  between  washing  and
oarding  tendencies,  r  =  .71,  p  <  .001.  We  also  confirmed  the
fth  hypothesis  that  washing  was  more  strongly  intercorre-

ated  with  hoarding  during  COVID-19  than  in  the  samples
ollected  before  the  pandemic  in  study  1,  z  =  4.14,  p <  .001
nd  study  2,  z  =  7.17,  p  <  .001  (Fisher  r-to-z  transformations
ith  a  t-test).  Comparing  the  magnitude  of  participants’
ashing  or  hoarding  tendencies  by  study,  participants  also

eported  significantly  higher  OCI-R  washing  and  hoarding
cores  during  COVID-19  than  in  the  prior  studies,  wash-
ng  tendencies:  COVID-19  M  (SD)  =  2.92,  RM  ANOVA  F(2,
16)  =  66.49,  p  <  .001  (study  1  versus  study  3:  t  (338)  =  −7.43,

 <  .001;  study  2  versus  study  3:  t  (392)  =  −10.59,  p  <  .001);
oarding  tendencies:  COVID-19  M  (SD)  =  3.19,  RM  ANOVA  F(2,
16)  =  29.61,  p  <  .001  (study  1  versus  study  3:  t  (338)  =  −6.91,

 <  .001;  study  2  versus  study  3:  t  (392)  =  −4.33,  p  <  .001).

ifferential  comorbid  psychopathology
ivariate  correlations  in  study  3  replicated  the  link
etween  washing  and  hoarding  tendencies  and  depression,
washing =  .61,  pwashing <  .001;  rhoarding =  .74,  phoarding <  .001  and
eneral  anxiety,  rwashing =  .70,  pwashing <  .001;  rhoarding =  .65,
hoarding <  .001.  Moreover,  we  confirmed  a  directional  effect
hat  was  not  significant  in  study  1,  with  a  significantly
reater  impact  of  hoarding  tendencies  on  depression  than
ashing  tendencies,  z  =  2.5,  p  =  .012;  Table  3.  The  greater
ssociation  between  anxiety  and  washing  over  hoarding  ten-
encies  from  study  1  did  not  replicate,  p  >  .05.

issociating  the  content  of  concerns—–germs,  infection,
nd  disgust
here  was  again  evidence  for  our  second  hypothesis  in  that
artial  correlations  replicated  the  increase  with  washing
endencies  of  contamination-based  and  pathogen  disgust,
erceived  infectability,  and  germ  aversion,  r  >  .20,  p  <  .004
core  disgust  now  below  significance;  r  =  .14,  p  =  .056;
able  4).  We  also  replicated  decreasing  germ  aversion  with
oarding  tendencies,  r  =  −  .30,  p  <  .001;  and  in  this  sample,
he  decrease  in  core  disgust  with  hoarding  tendencies  was
ignificant,  r  =  −.14,  p  =  .041  (while  controlling  out  washing
endencies).  In  contrast  to  our  hypothesis,  however,  hoard-
ng  tendencies  increased  with  perceived  infectability  in  this
ample  after  controlling  for  washing,  r  =  .28,  p  <  .001  (previ-
usly  unrelated),  all  other  ps  >  .1  (Table  4).

ES
urther  indicating  instability  in  the  relationships  between
CI-R  tendencies  and  SES,  partial  correlations  in  Study  3

id  not  reveal  relationships  between  washing  tendencies
nd  childhood  or  current  SES  and  now  hoarding  tenden-
ies  increased  with  both,  in  contrast  to  our  third  hypothesis
Table  4).

p

a
i
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issociating  the  content  of  concerns—–sources  of  fear
nd  anxiety
s  in  study  2,  we  computed  the  five  factors  for  fear  and
nxiety  sources  from  the  original  PCA  (Table  S1).  Partial
orrelations  were  used  to  test  the  impact  of  washing  and
oarding  tendencies  on  these  average  composite  factor
cores  (full  statistics  in  the  Supplement).  Extending  the
esults  from  study  2,  washing  tendencies  during  COVID-19,
fter  controlling  for  hoarding,  were  significantly  positively
orrelated  with  all  five  categories  of  fears  (threats  to  safety
nd  security,  assault,  social  rejection  and  failure,  insects,
nd  weight),  rs  >  .18,  ps  <  .008.  Correlations  between  hoard-
ng  tendencies  and  fears,  after  controlling  for  washing,
eplicated  study  2,  rs  >  .13,  ps  <  .05,  except  that  during
OVID-19  assault  was  no  longer  significant,  r  =  .13,  p  =  .053
nd  the  fear  of  weight  was,  r  = .37,  p  <  .001.  For  anxieties,
e  replicated  study  2,  with  both  washing  and  hoarding

endencies  increasing  all  four  anxiety  categories  (lack  of
ontrol/loss,  social  rejection,  strangers,  contamination),
s  >  .19,  ps  <  .001.

mpact  of  COVID-19  on  emotions  and  behaviors
igher  washing  tendencies  uniquely  increased  with  feel-

ngs  of  threat  from  one’s  financial  situation,  r  = .32,
 <  .001  and  family  members’  health,  r  =  .21,  p  =  .002,  after
ontrolling  for  hoarding.  Both  washing  and  hoarding  ten-
encies  increased  with  threats  to  physical  health,  mental
ealth,  well-being,  and  relationships,  rs  >  .13,  ps  <  .05,  and
ncreased  with  negative  emotions  related  to  COVID-19  (feel-
ng  more  nervous,  depressed,  lonely,  and  having  trouble
leeping,  rs  >  .17,  ps  <  .01),  after  controlling  for  one  another
full  statistics  in  the  Supplement).

Regarding  behaviors  that  could  reduce  the  impact  of
he  disease,  as  washing  tendencies  increased,  after  control-
ing  for  hoarding,  participants  engaged  more  in  protective
ehaviors,  including  more  frequently  reading  the  news,
taying  6 feet  away,  avoiding  gathering,  disinfecting  items
ntering  the  home,  washing  hands,  covering  cough/sneeze,
earing  masks  and  gloves,  stockpiling  supplies,  and  order-

ng  no-contact  food.  As  hoarding  tendencies  increased,  after
ontrolling  for  washing,  participants  reported  engaging  less
n  protective  behaviors,  including  staying  6  feet  away,  avoid-
ng  gatherings,  washing  hands,  or  covering  cough/sneeze.
here  were  no  relationships  between  hoarding  and  read-

ng  the  news,  disinfecting  items,  wearing  a  mask/gloves,
ncreasing  stockpiling  or  ordering  no-contact  food,  rs  <  .1,
s  >  .1  (full  statistics  in  Table  5).

eneral discussion

e  began  with  the  premise  that  it  is  unclear  how  such  similar
sychopathological  profiles  for  washing  and  hoarding  ten-
encies  could  manifest  with  seemingly  opposing  behaviors,
ike  extreme  cleanliness  with  compulsive  washing  versus
xtreme  clutter  with  hoarding.  To  explore  this,  we  surveyed
on-clinical  individuals  to  test  five  hypotheses  about  how
nd  why  these  features  could  be  similar  yet  different—–and

otentially  beneficial  during  a  global  pandemic.

All  three  studies  confirmed  that  washing  and  hoarding
re  similar  in  that  they  are  highly  intercorrelated  and  both
ncrease  with  self-reported  depression  and  general  anxiety,
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Table  5  Partial  correlations  between  COVID-19  protective  actions  and  OCI-R  subscales  in  study  3.

COVID-19  protective  actions  OCI-R  washing  OCI-R  hoarding

r  p  r  p

Read  news  about  COVID-19  .182  .044  .041  .649
Stayed 6  feet  away  from  someone  .235  .009  −.293  .001
Avoided a  group  gathering  .238  .008  −.314  <  .001
Disinfected items  that  entered  your  home .294  .001  .019  .835
Washed your  hands  for  more  than  20  seconds .240  .008  −.240  .007
Went out  of  your  way  to  cover  a  cough/sneeze .211  .019  −.208 .021
Wore a  face  mask .209  .020  .090  .321
Wore gloves  .328  <  .001  .145  .110
Stocked up  on  supplies  at  your  home  .261  .004  .171  .059
Ordered no-contact  food  pickup  or  delivery  .197  .029  .083  .361
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OCI-R: Obsessive—Compulsive Inventory-Revised.
All correlations represent the remaining level after controlling ou

s  in  clinical  samples  (see  Frost,  Steketee,  &  Tolin,  2011;
anna,  1995;  Pertusa  et  al.,  2008;  Rasmussen  &  Eisen,  1992;
amuels  et  al.,  2002;  Tolin,  Meunier,  Frost,  &  Steketee,
011).  This  was  true  even  though  we  tested  non-clinical  sam-
les  and  examined  individual  differences  in  OCD  tendencies,
ather  than  testing  patients  with  more  severe  symptoms  and
omorbidities.  The  fact  that  we  could  relate  OC  tendencies
o  each  other  and  their  expected  comorbidities,  in  non-
linical  samples,  is  a  testament  to  their  continuous  rather
han  discrete  nature  (e.g.,  see  Burns  et  al.,  1995;  Coles
t  al.,  2003;  Damecour  &  Charron,  1998;  Frost  &  Gross,  1993;
rost  et  al.,  1996;  Preston,  Muroff,  &  Wengrovitz,  2009;
impano  et  al.,  2009;  Tolin  et  al.,  2003).

Washing  and  hoarding  tendencies  were  also  commonly
ssociated  with  fears  of  social  rejection  and  failure,  along
ith  anxieties  about  a  lack  of  control/loss,  social  rejec-

ion,  strangers,  and  contamination.  These  shared  concerns,
long  with  the  social  isolation,  negative  emotionality,  and
motional  security  issues  that  are  linked  to  OCD  and  its
ymptoms  (Grisham  et  al.,  2011;  Russell  et  al.,  2011)  suggest
hat  washing  and  hoarding  are  similar  to  one  another—–and  to
nxiety  disorders  in  general—–because  they  are  designed  to
ope  with  security-related  concerns  (Woody  &  Szechtman,
005,  2011).

ifferential  comorbid  psychopathology

espite  these  robust  similarities,  however,  we  also  revealed
oth  qualitative  and  quantitative  differences  between
ashing  and  hoarding  tendencies,  as  predicted.  Largely  sup-
orting  our  first  hypothesis,  we  found  greater  involvement
f  depression  in  hoarding  tendencies  (below  significance  in
tudy  1,  significant  in  study  3).  This  is  consistent  with  prior
tudies  finding  an  increase  in  depressive  symptoms  with
oarding  symptoms  (Tolin  et  al.,  2011)  and  that  OCD  individ-
als  with  compared  to  without  hoarding  had  more  comorbid
epression  (Frost  et  al.,  2011).  This  result  does  perhaps  con-
rast  with  another  study  that  found  comparable  percentages

f  major  depression  and  dysthymia  OCD  individuals  with  or
ithout  hoarding  and  in  hoarding  individuals  without  OCD—

although  their  samples  were  small  (Pertusa  et  al.,  2008).
rior  studies  have  also  found  more  severe  impairment  or
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omorbidity  when  OCD  was  accompanied  by  hoarding,  but
e  did  not  measure  these  additional  features  (e.g.,  person-
lity  disorders,  schizophrenia)  and  our  non-clinical  samples
re  less  likely  to  suffer  from  severe  issues.  More  depres-
ive  symptoms  with  hoarding  than  washing  tendencies  may
e  structurally  related  to  the  symptoms  themselves,  given
hat  issues  with  excess  and  clutter  can  emerge  from  simple
naction  (e.g.,  failure  to  clean,  winnow)  that  would  be  exac-
rbated  by  depression,  whereas  compulsive  washing  per  se
equires  energy  that  may  or  may  not  be  fueled  by  greater
nxiety  (our  results  were  mixed  on  this  latter  point).  Consis-
ent  with  this,  washing  tendencies  in  our  study  were  more
ssociated  with  the  hoarding  dimensions  of  excessive  acqui-
ition  and  clutter  than  with  trouble  discarding—–the  most
ntransigent  aspect  of  hoarding  and  its  core  feature  (Frost
t  al.,  2012).

GAD  only  increased  with  washing  more  than  with  hoarding
n  one  of  two  studies.  This  could  be  consistent  with  a  study
hat  found  that  more  individuals  with  non-hoarding  OCD  had
AD  compared  to  hoarding  participants  without  OCD;  how-
ver,  the  greatest  percentage  of  GAD  in  their  sample  was
n  OCD  patients  with  hoarding  problems,  which  is  perhaps
ost  similar  to  our  higher  hoarding  participants  who  were

ssessed  with  an  OC  scale  (we  used  OCI-R  and  they  used  the
ale-Brown  OC  Scale;  Pertusa  et  al.,  2008).  Thus,  the  rel-
tive  presence  of  GAD  with  washing  versus  hoarding  is  still
omewhat  unclear.

issociating  the  content  of  concerns

argely  supporting  our  second  hypothesis,  washing  and
oarding  tendencies  were  also  associated  with  distinct  con-
erns.  For  example,  washing  tendencies  were  uniquely
ssociated  with  more  germ  aversion,  perceived  infectability,
nd  disgust  (core,  contamination-,  and  pathogen-based)—–
onsistent  with  prior  work  (de  Jong  &  Merckelbach,  1998;
latunji  et  al.,  2004,  2007;  Rachman,  1994).  Given  that
ost  of  these  features  were  not  associated  with  hoarding
endencies,  which  also  decreased  significantly  with  germ
version  in  both  studies  and  with  core  disgust  in  one  study,
here  was  partial  support  for  the  expectation  that  hoard-
ng  conditions  could  be  promoted  by  a  higher  tolerance
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Journal  of  Behavioral  and  Cog

or  possible  contamination.  However,  disgust  was  not  sig-
ificant  in  the  other  cases  (i.e.,  core  disgust  in  one  study
nd  contamination  or  pathogen  disgust  in  both  studies)  and
erceived  vulnerability  for  infection  actually  increased  with
oarding  tendencies  in  one  study.  Thus,  even  if  hoarding  dis-
rder  appears  to  produce  environments  and  the  retention  of
tems  that  other  people  may  consider  disgusting  (suggesting

 higher  tolerance  in  people  who  hoard),  such  a  relation-
hip  may  not  be  observed  if  it  is  a  small  effect,  is  specific
o  certain  features  of  hoarding  (e.g.,  not  with  compulsive
hopping  but  with  poor  discarding  and  higher  functional
mpairment),  or  if  detection  requires  a  more  impaired  pop-
lation.  Further  complicating  this  issue,  some  prior  work
eported  increased  disgust  responses  with  hoarding;  how-
ver,  these  studies  measured  a  different  phenomenon,  such
s  emotional  liability  in  general  and  feeling  incensed  when
sked  to  discard  goods  (David  et  al.,  2009;  Timpano  et  al.,
014).  More  research  is  needed  on  this  topic,  with  careful
ttention  to  the  exact  nature  of  the  disgust  being  measured.

The  second  hypothesis  was  also  partially  supported  by
he  content  of  participants’  fears  and  anxieties.  The  two
endencies  did  share  many  concerns,  but  hoarding  was  more
trongly  associated  with  fears  of  assaults,  threats  to  safety
nd  security,  and  insects.  Such  perceived  threats  may  pro-
ote  hoarding  to  achieve  emotional  safety  and  security,
hich  could  promote  an  attachment  to  and  identification
ith  items  that  feel  protective  (Frost  et  al.,  2011;  Preston

 MacMillan-Ladd,  2021).  Once  people  feel  attached  to  and
dentify  with  goods,  throwing  the  items  away  would  add
o  the  perception  of  lost  security  and  safety—–even  a  part
f  one’s  self  (Woody  &  Szechtman,  2011).  A  compensatory
ttachment  to  goods,  which  satisfies  a  need  to  feel  safe
nd  secure,  coheres  with  the  fact  that  hoarding  tendencies
ncrease  people’s  initial  attachment  to  an  endowed  good
Grisham  et  al.,  2009)  and  their  endowment  effect  (with
rouble  discarding  and  overall  impairment;  Pushkarskaya
t  al.,  2020).

The  third  hypothesis  was  not  supported  as  we  found
nconsistent  connections  between  washing  and  hoarding  ten-
encies  and  SES,  similar  to  past  work—–which  reported  lower
ES  with  hoarding  in  one  study  (Samuels  et  al.,  2008) but
o  relationship  in  another  (Tolin,  Meunier,  et  al.,  2010).  We
ad  hypothesized  that  hoarding  may  be  associated  with  a
ower  SES,  given  the  past  study  (Samuels  et  al.,  2008),  and
he  link  in  other  species  and  domains  between  hoarding  and
eprivation  (e.g.,  Chiu  et  al.,  2003;  Preston,  2001;  Preston,
014;  Samuels  et  al.,  2008;  Tolin,  Meunier,  et  al.,  2010).
ontrary  to  this  hypothesis,  the  correlation  between  hoard-

ng  tendencies  and  both  childhood  and  current  SES  was  not
ignificant  in  the  first  two  studies  and  was  actually  posi-
ive  in  the  third;  moreover,  hoarding  tendencies  increased
ith  education  in  study  2.  Adding  to  this  confusion,  wash-

ng  tendencies  were  generally  associated  with  lower  SES  on
he  subjective  ladder  measure,  but  only  significant  for  child-
ood  SES  in  study  1;  in  study  2  the  partial  correlation  was
ctually  positive  for  childhood  SES  and  income.  Washing  ten-
encies  could  focus  people  on  cleanliness  to  compensate
or  childhood  deprivation  if  the  situation  included  a  less

lean  environment  (i.e.,  more  pollution,  lower  water  qual-
ty,  less  ability  to  clean;  see  review  in  (Evans  &  Kantrowitz,
002),  but  much  more  research  is  needed  on  this  topic,  using
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ifferent  designs  and  measures,  to  understand  the  unstable
mpact  of  deprivation  on  such  behaviors.

The  fourth  hypothesis  was  largely  supported,  which  sug-
ested  that  washing  would  be  associated  with  a  preference
or  different  items  and  greater  organization,  even  if  both
endencies  lead  to  excesses.  There  were  no  unique  prefer-
nces  for  washing  tendencies,  but  only  hoarding  tendencies
ere  associated  with  a  greater  preference  for  older  items

ike  memorabilia  and  old  school  assignments.  These  items
ay  be  particularly  relevant  to  students,  but  they  replicate
ata  from  the  same  instrument  linking  hoarding  tendencies
o  used  and  even  broken  items  (Preston  et  al.,  2014)  and  this
ocus  on  the  past  coheres  with  the  link  between  hoarding  and
nsecure  attachment  (Danet  &  Secouet,  2018;  Frost  et  al.,
995;  Mathes,  Timpano,  Raines,  &  Schmidt,  2020;  Preston  &
acMillan-Ladd,  2021).

As  predicted,  washing  tendencies  were  positively  associ-
ted  with  the  desire  to  change  or  fix  all  spaces,  particularly
hen  few  items  were  disorganized.  Perhaps  these  spaces
ere  aversive  because  they  seemed  dirtier  or  full  of  germs,
hich  activated  their  sensitivity  to  infection,  contamina-

ion,  or  disgust—–which  does  not  require  contact  (Coughtrey,
hafran,  Lee,  &  Rachman,  2013;  Radomsky,  Rachman,
hafran,  Coughtrey,  &  Barber,  2014).  It  is  also  possible  that
ypical  OC  features  like  a  need  for  control,  order,  and
ymmetry  increase  the  need  for  change  without  requir-
ng  the  unique  features  of  OC  washing.  Supporting  their
elf-reported  hoarding  tendencies,  participants  with  higher
oarding  tendencies  perceived  full  and  disorganized  spaces
s  more  similar  to  their  own  and  may  have  felt  less  negative
bout  full  and  disorganized  spaces  (or  more  negative  when
here  were  few;  the  significant  interaction  was  followed
y  non-significant  post-hoc  tests).  This  diverging  emotional
esponse  to  spaces  of  varying  fullness  and  disorder  should
e  replicated  in  future  studies.

mpact  of  COVID-19  on  emotions  and  behaviors

upporting  our  fifth  hypothesis,  that  the  link  between
ashing  and  hoarding  might  be  context-sensitive  and  advan-

ageous  under  certain  conditions,  the  two  tendencies  were
ignificantly  more  intercorrelated  during  the  first  US  wave
f  COVID-19  than  in  our  prior  samples.  We  also  replicated  in
his  larger,  national  sample  that  both  washing  and  hoarding
endencies  increase  with  depression,  general  anxiety,  and
ost  of  the  fears  and  anxieties  revealed  in  the  prior  stud-

es.  Pointing  to  the  context-sensitivity  of  these  measures,
oarding  tendencies  during  COVID-19  were  no  longer  associ-
ted  with  a  fear  of  assault  and  were  newly  associated  with

 fear  of  weight—–concerns  that  reflect  their  changed  real-
ty  in  which  people  are  less  exposed  to  strangers  and  often
ain  weight  (e.g.,  Zachary  et  al.,  2020).  Moreover,  multi-
le  results  for  hoarding  tendencies  were  only  significant  in
his  sample—–the  greater  impact  of  hoarding  tendencies  on
epression,  increased  perceived  infectibility,  and  decreased
ore  disgust—–potentially  indicating  that  the  behavior  is  trig-
The  pandemic  also  appeared  to  have  impacted  people
ore  when  they  reported  OC  tendencies.  For  example,  both
ashing  and  hoarding  tendencies  increased  people’s  sense
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f  threat  to  their  physical  and  mental  health,  well-being,
nd  relationships  and  it  increased  their  negative  emotions
even  after  controlling  for  the  other  tendency);  washing
endencies  also  uniquely  increased  concerns  about  finances
nd  family  health.  Thus,  perhaps  people  are  more  sensi-
ive  to  infectibility  during  a  pandemic,  which  alters  how
hey  feel,  perceive,  and  report  upon  their  experience—–
onsistent  with  the  concept  of  a  behavioral  immune  system
hat  is  sensitive  to  cues  of  disease,  more  so  in  those  who  view
hemselves  as  vulnerable  (e.g.,  Ackerman,  Hill,  &  Murray,
018;  Mortensen,  Becker,  Ackerman,  Neuberg,  &  Kenrick,
010).  Supporting  the  idea  that  such  tendencies  naturally
rotect  people  during  risky  situations  like  a  pandemic  or
hortage,  washing  tendencies  increased  with  all  protective
ehaviors  (e.g.,  hand  washing,  wearing  a  mask,  staying  6  ft
way)—–including  stockpiling.  Of  course,  OC  washing  symp-
oms  per  se  overlap  considerably  with  actions  recommended
o  avoid  COVID-19  (i.e.,  hand  washing,  disinfecting  items  but
lso  social  problems,  which  could  increase  staying  6  ft  away
r  avoiding  gatherings),  but  this  is  not  a  problem  and,  rather,
s  why  we  predicted  its  adaptiveness  in  this  context.

In  contrast  to  our  hypothesis,  as  hoarding  tendencies
ncreased,  participants  reported  engaging  less  in  protective
ehaviors,  including  less  distancing,  avoiding  gatherings,
ashing  hands,  and  covering  their  cough  or  sneeze  (with-
ut  impacting  reading  the  news,  disinfecting,  wearing  a
ask/gloves,  stockpiling  or  using  no-contact  pickup).  The

act  that  even  stockpiling  did  not  increase  with  hoarding
endencies  in  the  pandemic  is  surprising.  It  is  possible  that
his  effect  was  limited  by  public  shaming  of  ‘‘panic  buying’’
r  stockpiling  (Preston,  2020)  that  reduced  their  willing-
ess  to  admit  the  behavior  or  because  of  our  non-clinical
ample.  It  is  also  possible  that  hoarding  in  the  home  as  a
isposition  is  undergirded  by  different  mechanisms  than  the
daptive  form  that  is  found  across  species  (Preston,  2014).
t  is  unlikely  that  people  prone  to  hoarding  were  less  able
o  acquire  or  buy  items,  given  that  they  avoided  people
ess  and  SES  increased  with  hoarding  tendencies  here.  Fur-
her  research  is  needed  on  the  link  between  normative,
ituational  hoarding  behavior  (e.g.,  stockpiling  items  in  a
antry  or  shelter  for  an  uncertain  time)  and  dispositional
ymptoms—–as  has  been  suggested  for  washing  behaviors
Ackerman  et  al.,  2018).

mplications  for  treatment

any  existing  treatments  for  OCD  and  other  anxiety  dis-
rders  are  ineffective  for  people  suffering  from  hoarding
roblems,  including  exposure  therapy,  response  prevention,
nd  serotonergic  medication;  drop-out  rates  are  higher  and
he  treatment  response  is  lower  (e.g.,  Bloch  et  al.,  2014;
uroff  et  al.,  2011;  Steketee  et  al.,  2003).  In  one  meta-
nalysis  of  over  three  thousand  OCD  patients  (over  300  had
oarding  symptoms),  treatment  responses  were  significan-
ly  lower  for  those  with  hoarding  symptoms  [odds  ratio  =  0.5
CI  =  0.42—0.60);  Bloch  et  al.,  2014].

To  date,  the  most  promising  treatment  for  hoarding  dis-

rder  has  been  cognitive  behavioral  therapy  (CBT).  Based  on

 cognitive  behavioral  model  of  HD,  researchers  have  advo-
ated  for  treatments  that  focus  on  restructuring  patients’
houghts  and  beliefs  surrounding  their  possessions—–in
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eneral  and  during  symptom  provocation  (e.g.,  emotional
omforts,  mnemonic  value,  excessive  feelings  of  responsi-
ility  and  need  to  control;  Levy  et  al.,  2017;  Muroff  et  al.,
011).  One  study  that  employed  this  technique  reported  a
ignificant  reduction  in  hoarding  symptoms,  but  even  this
ne-third  reduction  in  symptoms  left  patients  with  scores
hat  were  still  highly  elevated.  A  meta-analysis  of  CBT  inter-
entions  with  HD  reported  that  just  over  a  third  of  patients
ere  significantly  improved,  with  two  thirds  still  exhibit-

ng  pathological  symptoms  after  treatment  (Tolin  et  al.,
015),  even  when  employing  time-consuming  home  visits  or
oubling  the  number  of  visits  (Levy  et  al.,  2017).  The  effec-
iveness  of  a  therapy  based  on  controlling  one’s  thoughts
nd  beliefs  may  be  limited  by  the  fact  that  hoarding  disorder
s  characterized  by  poor  insight,  and  impaired  decision  and
xecutive  processes  (reviewed  in  Grisham  &  Baldwin,  2015).

 study  that  employed  cognitive  remediation  did  improve
ttention  but  not  memory,  executive  processes,  or  hoarding
ymptoms  (Grisham  &  Baldwin,  2015).  One  study  even  found
hat  the  common  attributes  of  hoarding  across  populations
students,  non-clinical  ‘‘packrats’’,  OCD  patients,  and  HD
atients)  were  low  insight,  low  treatment  motivation,  and
ailure  to  resist  the  compulsion  to  hoard—–along  with  sig-
ificant  comorbid  psychopathology  (Damecour  &  Charron,
998).

It  may  be  more  effective  to  a  focus  treatment  on  the
nitiating  feelings  and  worries  that  precede  the  disordered
houghts  and  beliefs,  and  that  subsequently  foster  the  need
o  acquire,  become  attached  to,  and  be  surrounded  by  items
e.g.,  David  et  al.,  2009;  Mathes  et  al.,  2020;  Preston  &
acMillan-Ladd,  2021;  Timpano  et  al.,  2014;  Pushkarskaya,
enkic,  Stewart,  Tolin,  &  Woody,  2020).  Indicating  the  poten-
ial  for  change  through  emotions,  one  study  found  that
oarding  patients  were  cognitively  impaired,  but  performed
ormally  on  an  emotional  decision-making  task  (Grisham  &
aldwin,  2015)  —  suggesting  an  intact  capacity  that  could
e  developed.  Moreover,  successful  OCD  treatment  in  young
dults  in  another  study  was  associated  with  adopting  more
daptive  emotion  regulation  strategies  (less  rumination  and
uppression  and  more  reappraisal;  Wei  et  al.,  2020).  How-
ver,  the  fact  that  OCD  individuals  are  cognitively  impaired
Grisham  &  Baldwin,  2015)  and  are  cognitively  inflexible
hen  facing  triggers  (Caudek,  Sica,  Marchetti,  Colpizzi,  &
tendardi,  2020) might  suggest  that  these  cognitive  fea-
ures  need  to  be  addressed  for  treatment  to  succeed.  To
ully  explore  this  space,  our  results  should  be  merged  with
rior  reports  on  the  specific  emotional  vulnerabilities  and
oncerns  associated  with  washing  and  hoarding  (e.g.,  Frost

 Gross,  1993;  Frost  &  Hartl,  1996;  Grisham  et  al.,  2011;
teketee  et  al.,  2003) and  with  direct  comparisons  of  treat-
ents  that  focus  on  improving  cognition  versus  emotions.
Given  what  we  know  about  what  is  both  in  common  and

istinct  between  washing  and  hoarding  tendencies,  we  can
ailor  treatments  to  each  patient’s  precise  condition.  For
xample,  washing  and  hoarding  likely  share  concerns  about
ocial  rejection,  failure,  losing  control,  loss,  strangers,  and
ontamination—–concerns  that  are  fairly  universal  and  also
ccur  in  other  anxiety  disorders.  However,  washing  com-

ared  to  hoarding  focuses  more  on  concerns  about  germs,
ontamination,  and  disgust—–which  may  be  less  relevant  to
oarding  participants  (especially  without  OCD);  in  contrast,
oarding  compared  to  washing  focuses  more  on  threats  to
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ne’s  safety  and  security,  assault,  insects,  and  weight.  Thus,
atients  may  alternately  need  to  be  more  reassured  about
he  possibility  of  a  chemical  attack  that  impacts  the  inside
f  the  body  (washing)  versus  a  physical  attack  that  impacts
he  outside  (hoarding)—–while  reassuring  both  about  the  pos-
ibility  of  losing  control  and  social  problems.  In  general,
uture  research  may  benefit  from  a  heightened  focus  on  the
nique  emotional  and  cognitive  features  of  these  syndromes
see  Caudek  et  al.,  2020;  Wei  et  al.,  2020)  in  order  to  better
ailor  interventions  to  the  precise  psychologies  of  individuals
ith  these  conditions.

imitations

here  were  multiple  limitations  in  this  work  that  should  be
ddressed  in  the  future.  We  examined  student  and  online
articipants  rather  than  patients,  which  means  that  our
amples  are  both  more  homogeneous  in  age,  education,
nd  wealth  than  the  general  population  and  less  impaired
han  patients  are.  Other  important  studies  on  hoarding  have
sed  similar  samples,  and  it  is  reassuring  that  our  results
eplicated  in  the  larger,  national  sample.  However,  online
articipants  are  also  younger,  more  educated,  and  more
ikely  to  be  Caucasian  and  Asian  than  the  general  popula-
ion  (Paolacci  &  Chandler,  2014)—–characteristics  that  are
roblematic  of  studies  of  hoarding  in  general  (Muroff  et  al.,
011).  This  homogeneity  may  have  particularly  undermined
ur  ability  to  find  consistent  impacts  of  SES  on  OC  tenden-
ies.  Future  work  must  replicate  our  results  and  further
xamine  the  effects  of  early  and  current  deprivation  on
ashing  and  hoarding  using  broad,  balanced  samples  that

nclude  both  patients  and  healthy  controls,  in  contexts  that
re  more  or  less  defined  by  scarcity.

Our  garage  image  task  was  modeled  after  a  similar,  val-
dated  HD  measure  (the  clutter  image  rating  scale;  Frost
t  al.,  2008),  but  we  intentionally  altered  the  task  to  present

 garage,  because  our  non-patients  may  not  accumulate
s  much  in  rooms  people  visit  but  may  express  their  ten-
encies  in  a  room  that  is  hidden  from  view.  We  need  to
alidate  these  findings  in  a  population  and  room  more  typical
f  HD,  which  involves  the  excessive  accumulation  of  rela-
ively  useless  items  that  prevent  people  from  being  able  to
se  rooms  for  their  intended  purposes  (e.g.,  Frost  &  Hartl,
996;  Frost  et  al.,  2011).  This  is  particularly  important  for
ur  diverging  impacts  on  negative  emotion  in  response  to
luttered  spaces,  which  were  unstable.  We  must  also  con-
rast  the  fears  and  anxieties  that  people  self-reported  with
hose  described  in  the  literature,  such  as  concerns  that  cen-
er  around  possessions  per  se  that  we  did  not  test  (e.g.,
teketee  et  al.,  2003).

Our  results  are  also  correlational  in  nature  and,  thus,
annot  be  used  to  infer  causal  or  longitudinal  relationships—
only  the  direction  and  strength  of  variables’  association,
n  cross-sectional  samples.  We  must  also  be  cautious  about
ssuming  that  any  similar  or  different  effects  in  our  third
ample  is  specifically  due  to  the  presence  of  the  COVID-
9  pandemic,  because  the  national  sample  was  also  larger,

lightly  older  (same  range  but  higher  average),  more  male,
nd  slightly  more  educated  (the  mode  completed  college
hereas  students  are  in  college).  It  is  also  important  to

est  people  in  person  since  online  participants  are  known
A
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o  endorse  more  clinical  symptoms  on  MTurk,  particularly
or  depression,  anxiety,  hoarding,  and  eating  pathology
Arditte,  Çek,  Shaw,  &  Timpano,  2016)—–all  features  that  we
xamined.

inal conclusions

his  research  expands  our  understanding  of  how  washing
nd  hoarding  tendencies  are  similar  and  yet  present  with
uch  seemingly  different  behaviors.  Our  results  suggest  that
ertain  underlying  concerns  are  more  universal  whereas
thers  are  more  specific  to  the  condition.  These  tenden-
ies  are  also  sensitive  to  context  and  their  interrelationship
hanges  and  can  even  be  adaptive  during  a  real-world  cri-
is.  Future  research  must  develop  diagnostic  tools  that  focus
n  compassionately  addressing  each  patient’s  specific  and
nterrelated  concerns,  rather  than  just  on  trying  to  elimi-
ate  the  problematic  behaviors.  With  this  knowledge,  we
an  better  understand  the  nature  of  these  underlying  psy-
hopathologies  and  help  practitioners  develop  and  tailor
reatments  to  the  entailments  of  each  condition.
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