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Abstract  Background/Objective:  Eating  disorders  (EDs)  represent  serious  yet  understudied
mental health  issues,  particularly  amongst  young  adult  men  attending  colleges,  who  are  at  the
average age  of  onset.  Despite  this  and  recent  evidence  that  in  young  adult  men  the  core  ED
symptoms  are  prevalent  and  remain  relatively  stable  over  the  college  period,  little  is  known
about factors  associated  with  both  the  onset  and  maintenance  of  diagnosable  EDs  in  this  pop-
ulation. This  work  sought  to  address  these  research  gaps.  Method:  Logistic  regression  analyses
were conducted  using  data  from  an  on-going  longitudinal  study  of  eating  and  mental  health
issues to  examine  the  influence  of  theoretically  relevant  factors  in  predicting  the  onset  and
maintenance  of  men’s  (DSM-5)  EDs  at  4-year  follow-up  (N  =  2,507).  Results:  Body  dissatisfaction,
self-objectification,  appearance-ideal  internalization,  dieting,  and  negative  affectivity  were  all
predictors of  ED  onset  and  maintenance.  Self-objectification  was  the  largest  contributor  to  both
ED onset  and  maintenance.  Conclusions:  The  findings  highlight  potentially  similar  psychosocial
foci for  prevention  and  treatment  efforts.  Implications  for  improving  existing  preventive  and
treatment  approaches  are  discussed.
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PALABRAS  CLAVE
Trastornos  de  la
conducta
alimentaria;
inicio;
mantenimiento;
DSM-5;
estudio  ex  post  facto

Predictores  de  inicio  y  desarrollo  de  patología  alimentaria  en  hombres

Resumen  Antecedentes/Objetivo:  Los  trastornos  de  la  conducta  alimentaria  (TCAs)  repre-
sentan graves,  aunque  poco  estudiados,  problemas  de  salud  mental  en  las  universidades,
especialmente  en  hombres  jóvenes,  quienes  se  encuentran  en  la  edad  media  de  inicio.  A
pesar de  la  evidencia  de  que  en  hombres  adultos  jóvenes  los  principales  síntomas  de  TCA  son
frecuentes y  se  mantienen  relativamente  estables  durante  el  período  universitario,  poco  se
sabe sobre  los  factores  asociados  con  la  aparición  y  el  mantenimiento  de  los  TCAs  en  esta
población. Este  trabajo  trata  de  abordar  estas  lagunas  de  investigación.  Método:  Se  realizaron
análisis de  regresión  logística  utilizando  datos  de  un  estudio  longitudinal  en  curso  sobre  ali-
mentación y  salud  mental  para  examinar  la  influencia  de  factores  teóricamente  relevantes  para
predecir la  aparición  y  el  mantenimiento  de  los  TCAs  (DSM-5)  en  hombres  durante  4  años  de
seguimiento  (N  =  2.507).  Resultados:  La  insatisfacción  corporal,  la  auto-objetivación,  la  inter-
nalización  de  la  apariencia  ideal,  las  dietas,  y  la  afectividad  negativa  fueron  predictores  de
inicio y  mantenimiento  de  TCA.  La  auto-objetivación  fue  el  mayor  contribuyente  a  la  aparición
y mantenimiento  de  TCA.  Conclusiones:  Los  resultados  destacan  focos  similares  para  su  pre-
vención y  tratamiento.  Se  discuten  las  implicaciones  para  mejorar  los  enfoques  preventivos  y
de tratamiento  existentes.
©  2016  Asociación  Española  de  Psicoloǵıa  Conductual.  Publicado  por  Elsevier  España,  S.L.U.
Este es  un  art́ıculo  Open  Access  bajo  la  licencia  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Threshold  eating  disorders  (EDs),  i.e.,  anorexia  ner-
osa  (AN),  bulimia  nervosa  (BN),  and  binge  eating  disorder
BED),  but  also  other  specified  feeding  and  EDs  (OSFEDs)
ecognized  in  DSM-5,  i.e.,  atypical  AN,  BN  and  BED  of
ow  frequency  and/or  limited  duration,  and  purging  dis-
rder  (American  Psychiatric  Association  [APA],  2013),  are
ll  marked  by  chronicity,  functional  impairment,  emotional
istress,  and  physical  morbidity  (e.g.,  Allen,  Byrne,  Oddy,

 Crosby,  2013;  Raevuori,  Keski-Rahkonen,  &  Hoek,  2014).
hey  represent  serious  yet  understudied  mental  health

ssues,  particularly  amongst  young  men  attending  colleges,
ho  are  at  the  average  age  of  onset  (Raevuori  et  al.,  2014).
or  instance,  according  to  recent  prospective  data  from
ommunity-recruited  male  samples  (Allen  et  al.,  2013),  the
eak  onset  age  is  18-20  years  for  any  ED  and  OSFED.  Col-
ege  has  been  identified  as  a  possible  precipitating  factor
f  the  initiation  and/or  deterioration  of  the  component
ymptoms  of  EDs,  i.e.,  behavioural  features  shared  across
D/OSFED  diagnoses  such  as  binge-eating,  laxative/diuretic
isuse,  fasting,  excessive  exercise,  and  self-induced  vomi-

ing  (e.g.,  Cain,  Epler,  Steinley,  &  Sher,  2012;  Dakanalis,
lerici  et  al.,  2016;  Dakanalis,  Timko  et  al.,  2016).  Con-
emporaneous  research  with  young  adult  men  also  showed
hat  the  aforementioned  component  symptoms  of  EDs  are
revalent  (Dakanalis,  Clerici  et  al.,  2016)  but  also  relatively
table  over  the  four  traditional  years  of  college  (Cain  et  al.,
012).  Consistently,  DSM-5  (APA,  2013),  that  outlined  more
ex-neutral  diagnostic  criteria  for  threshold  EDs  and  their
SFED  variants,  provided  opportunities  for  improved  recog-
ition  and  diagnosis  of  EDs  in  young  adult  men  (Raevuori
t  al.,  2014).  Nonetheless,  our  knowledge  regarding  the
ourse  and  the  factors  mainly  associated  with  both  the  onset

nd  maintenance  of  diagnosable  EDs  in  this  population  is
imited.

s
2

The  dual-pathway  model  of  eating  pathology  (e.g.,  Stice,
arti,  &  Durant,  2011) has  emerged  as  a  key  framework

or  explaining  the  development  and  persistence  of  EDs
Culbert,  Racine,  &  Klump,  2015).  It  posits  that  body  dissat-
sfaction,  resulting  from  appearance-ideal  internalization
i.e.,  endorsement  of  unattainable  societal  body  shape  ide-
ls  as  own  ideals  and  standards  for  comparison)  promotes
nhealthy  dieting  behaviours  that  may  progress  to  AN  (Stice
t  al.,  2011).  Further,  people  may  think  the  restriction  of
ood  intake  for  limited  periods  allows  them  to  binge  eat  but
ot  gain  weight/body  fat  ‘‘which  might  promote  a  cycle  of
cute  restriction  punctuated  by  overeating’’  (p.  623).  Body
issatisfaction  is  also  thought  to  promote  negative  affectiv-
ty  (i.e.,  shame,  anxiety,  sadness)  because  of  the  importance
f  physical  appearance  in  western  culture,  which  in  turn  may
rigger  binge-eating  as  a  means  of  coping  with  aversive  feel-
ngs.  In  some  individuals  binge-eating  (i.e.,  eating  unusually
arge  quantities  of  food  accompanied  by  subjective  feelings
f  loss  of  control)  may  be  followed  by  a  range  of  com-
ensatory  behaviours  (i.e.,  self-induced  vomiting,  excessive
xercise)  aimed  at  counteracting  the  effects  of  calories  con-
umed  and  avoiding  weight/body  fat  gain,  which  can  ‘‘turn
nto  a vicious  cycle’’  (p.  623).  Indeed,  longitudinal  studies
ith  adolescent  girls  have  shown  that  body  dissatisfaction
nd  dieting  increase  risk  for  any  threshold  ED  and  OSFED,
ith  appearance-ideal  internalization  and  negative  affectiv-

ty  predicting  onset  of  any  OSFED  and  threshold  BN  and  BED
e.g.,  Culbert  et  al.,  2015;  Stice  et  al.,  2011).  Furthermore,
levated  body  dissatisfaction,  appearance-ideal  internaliza-
ion,  dieting,  and  negative  affectivity  are  all  associated
ith  the  development  and  persistence  of  clinically  sig-
ificant  ED  pathology  amongst  initially  asymptomatic  and

ymptomatic  college-aged  women  (Dakanalis,  Timko  et  al.,
016).
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Predicting  onset  and  maintenance  of  men’s  eating  disorders

Amongst  young  adult  men,  strong  concurrent  rela-
tionships  between  body  dissatisfaction,  appearance-ideal
internalization,  negative  affectivity,  and  component  symp-
toms  of  EDs  have  long  been  observed  (Dakanalis  &  Riva,
2013a),  with  symptoms  remaining  relatively  stable  over  the
college  period  (Cain  et  al.,  2012).  Additionally,  recent  longi-
tudinal  research  with  late  adolescent  boys  and  young  adult
men  indicated  that  body  discontent  motivates  later  dieting
attempts  as  a  means  of  losing  subcutaneous  body  fat  (that
can  hide  musculature)  and  appearing  more  consistent  with
the  male  lean-muscular  ideal  standard,  which  in  turn  pre-
dict  binge-eating  (Dakanalis,  Carrà,  Calogero  et  al.,  2015),
followed  by  compensatory  behaviours  (Dakanalis,  Clerici
et  al.,  2016).  Whether  body  dissatisfaction,  appearance-
ideal  internalization,  dieting,  and  negative  affectivity
predict  future  onset  and/or  maintenance  of  diagnosable  EDs
in  male  samples,  as  in  female  samples,  remains  uncertain
(Culbert  et  al.,  2015).  Nonetheless,  the  reviewed  evidence
(Dakanalis  &  Riva,  2013a)  that  (a)  only  a  subset  of  young
adult  men  meet  diagnostic  criteria  for  EDs,  even  though
the  majority  of  this  population  report  high  appearance-ideal
internalization,  dieting  and  body  dissatisfaction  rates,  and
(b)  negative  affectivity  also  predates  and  maintains  other
psychopathological  conditions  (i.e.,  substance  abuse)  high-
light  the  importance  to  identify  additional  specific  factors
that  distinguish  between  men  who  do  and  do  not  develop
and/or  maintain  an  ED.  Identification  of  new  risk  factors
could  be  useful  for  improving  the  effectiveness  of  prevention
programmes  by  enabling  clinicians  to  gear  them  toward  and
address  needs  of  young  men  who  are  at  particularly  high  risk
(Raevuori  et  al.,  2014).  Identification  of  new  maintenance
factors  to  be  targeted  in  existing  treatment  approaches  for
improving  recovery  rates  or  to  guide  the  design  of  novel
interventions  in  men,  which  account  for  up  to  25%  of  all
eating  disordered  cases  (Dakanalis  &  Riva,  2013a),  is  also
important.  It  is  arguably  more  important  to  identify  men
at  increased  risk  for  the  onset  and  maintenance  of  any
ED  (including  OSFEDs)  since  a  substantial  amount  of  those
who  do  seek  treatment  have  OSFEDs,  and  prevention  pro-
grammes  should  ideally  target  all  EDs,  rather  than  just  one
type  of  ED/OSFED  (Raevuori  et  al.,  2014;  Stice  et  al.,  2011).

The  tendency  to  experience  one’s  body  from  an  outside
observer’s  (or  third-person)  perspective  (i.e.,  principally
as  an  object,  to  be  evaluated  for  its  appearance  rather
than  for  its  effectiveness)  is  a  major  target  of  such  inves-
tigation  (Dakanalis  &  Riva,  2013a;  Tiggemann,  2013).  This
experience,  i.e.,  self-objectification,  describes  a  particular
perspective  on  the  (bodily)  self  -  a  form  of  self-consciousness
characterised  by  habitual  and  constant  monitoring  of
the  body  and  thinking  of  it  in  terms  of  how  it  looks
(Riva,  Gaudio,  &  Dakanalis,  2015).  Though  traditionally
studied  in  relation  to  women’s  ED  pathology,  accumu-
lated  reviewed  evidence  from  research  involving  young
adult  men  (Dakanalis  &  Riva,  2013a,  2013b;  Hausenblas
et  al.,  2013;  Tiggemann,  2013)  indicates  that  (a)  they  are
preoccupied  with  how  their  body  appears  from  a  third-
person  perspective,  (b)  opportunities  for  self-objectification
(i.e.,  experimental  or  daily  exposure  to  media  idealized-

images  or  appearance-focused  comments/conversations)
result  in  increased  body  dissatisfaction,  dieting,  and
negative  affectivity,  and  (c)  experimental  manipulations
of  self-objectification  increased  self-reported  component
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ymptoms  of  EDs.  In  addition,  to  reliably  distinguish  indi-
iduals  (also  males)  with  any  type  of  ED  (OSFEDs  included)
rom  healthy  controls,  the  degree  of  self-objectification
nfluences  the  severity  of  ED  pathology  and  comprehen-
ive  recovery  from  any  type  of  ED  is  associated  with
educed  levels  of  this  variable  (e.g.,  Dakanalis,  Carrà,  Timko
t  al.,  2015;  Dakanalis,  Timko,  Clerici,  Riva,  &  Carrà,  2015;
itzsimmons-Craft,  Bardone-Cone,  &  Kelly,  2011;  Riva  et  al.,
015;  Tiggemann,  2013).  Nevertheless,  little  is  currently
nown  about  the  role  of  self-objectification  as  a  prospective
redictor  of  the  onset  and/or  maintenance  of  diagnosable
Ds.

Using  data  from  an  on-going  longitudinal  study  on  men’s
ating  and  mental  health  issues,  we  sought  to  examine  the
nfluence  and  utility  of  self-objectification  and  another  four
raditionally  accepted  vulnerability  factors  (body  dissatis-
action,  appearance-ideal  internalization,  dieting,  negative
ffectivity;  Culbert  et  al.,  2015)  in  predicting  the  onset  and
aintenance  of  men’s  (DSM-5)  EDs  at  4-year  follow-up.  The

elative  variance  explained  by  each  of  the  emerged  predic-
ors  was  examined  to  identify  the  most  salient  contributor
o  both  ED  onset  and  maintenance.

ethod

esign  and  participants

s  part  of  an  on-going  longitudinal  study  on  men’s  eating
nd  mental  health  issues  (from  college  entrance  to  after
raduation)  all  first-year  male  students  identified  through
he  registrar’s  database  of  one  of  the  largest  Italian  uni-
ersities  were  contacted  via  e-mail  and  invited  to  respond
oluntarily  to  an  online  survey  in  autumn  2010  [first  col-
ege  year;  Time  1  (T1)/baseline]  and  2014  [last  college  year;
ime  2  (T2)/follow-up].  Of  those  who  were  initially  con-
acted  (N  =  3,303),  2,689  men  responded  to  the  survey  at
1.  The  participation  rate  (81.4%)  is  quite  close  to  that
eported  by  other  studies  involving  the  same  recruitment
ethodology  (i.e.,  80.4%  for  Dakanalis,  Clerici  et  al.,  2016).
dditionally,  based  on  the  information  provided  by  the  regis-
rar  (at  T1)  regarding  age,  diversity  of  family  socio-economic
tatus  and  region  of  residence  before  university,  and  eth-
ic  composition  of  all  first-year  male  students,  analyses
i.e.,  two-tailed  t-test  for  age  and  �2 test  for  the  remaining
ategory  variables;  Reid,  2014),  not  shown  but  available
n  request,  revealed  no  significant  differences  in  any  of
hese  demographic  variables  between  non-participants  and
articipants.  Thus,  according  to  the  registrar’s  database
f  the  university  from  which  the  sample  was  recruited,
he  geographical  region  of  residence  before  university  (33%
orthern  Italy,  31%  Central  Italy,  32%  Southern  Italy,  and  4%
ut  of  Italy),  family  socio-economic  status  (60%  middle  class,
0.5%  lower-middle  class,  and  19.5%  upper-middle  class),
thnic  composition  (78.5%  Caucasian,  8.5%  Hispanic/Latino,
%  Asian,  and  6%  other  or  mixed  ethnic  heritage),  and  age
M  =  18.5,  SD  =  1.41  years)  of  male  first-year  college  partic-
pants  was  representative.  At  T1,  participants  had  a  mean

ody  mass  index  (BMI)  of  23.48  (SD  =  5.89)  kg/m2;  the  major-
ty  of  them  were  identified  as  heterosexual  (92.5%)  and
eported  they  did  not  reside  with  their  parents  (90%).  Of
he  2,689  participants  who  responded  to  the  T1  survey,
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,507  (93.2%)  men  (final  analytic  sample)  responded  to  the
urvey  at  T2.  Attrition  analyses  verified  that  participants
ho  provided  data  at  both  time  points  did  not  significantly
iffer  from  those  who  only  provided  data  at  T1  on  all  afore-
entioned  continuous  (i.e.,  age,  BMI)  and  categorical  (i.e.,

thnic  composition)  demographic  variables,  and  also  on
ean  scores  of  all  measures  of  putative  factors  (described

n  instruments  subsection  that  follow)  and  survey-based  ED
iagnostic  rates  determined  through  algorithms  applied  to
he  responses  on  Eating  Disorder  Diagnostic  Scale  (EDDS)
tems  (as  detailed  in  the  instruments  subsection).  Due  to  the
pace  constrictions,  the  results  of  the  aforementioned  attri-
ion  analyses  (performed  through  two-tailed  t-test  and  �2

est  for  continuous  and  categorical  variables,  respectively;
eid,  2014)  are  available  on  request.

Using  a  two-stage  design  (Holland,  Bodell,  &  Keel,
013),  men  whose  survey  responses  on  EDDS  items  indi-
ated  they  met  DSM-5  criteria  for  any  ED  (OSFEDs  included)
t  T1/baseline  or  T2/follow-up  (‘‘cases’’,  N  =  184)  and
‘controls’’  (matched  on  demographics  and  BMI;  N  =  185)
ere  invited  to  participate  in  a  face-to  face  interview
ssessment  in  a  case-control  design  in  which  interview-
rs/clinicians  were  blind  to  survey-based  (EDDS)  diagnoses;
urther  details  are  embedded  in  the  instruments  and  proce-
ure  subsections  below.  A  total  of  333  men  (91%  and  90%
f  the  invited  cases  and  controls)  volunteered  for  inter-
iew  assessments,  conducted  up  to  two  months  after  the
ime  frame  on  which  survey-based  diagnoses  were  made;  the
verall  participation  rate  is  quite  close  to  that  reported  by
ther  studies  using  the  same  design  (i.e.,  89.9%  for  Holland
t  al.,  2013)  and  comparisons  (available  on  request)  of
urvey-  or  interview-based  diagnostic  rates  (through  �2 test)
nd  mean  scores  of  all  measures  of  putative  factors  (through
-test),  described  below,  revealed  no  significant  differences
etween  participants  and  non-participants  with  and  without
Ds/OSFEDs.

nstruments

elective  standardized  questionnaires  and  clinical  inter-
iews  with  well-established  psychometric  properties  among
talian  ED  patients  (men  included)  and  community-based
ale  samples  were  used  to  assess  EDs  and  all  putative  fac-

ors  in  this  study.

 EDs.  The  Italian  EDDS  (Conti,  2009)  is  a  22-item  question-
naire  (combination  of  Likert,  dichotomous  and  frequency
scores,  and  open-ended  questions  about  weight  and
height,  allowing  BMI  calculation)  that  assesses  the  DSM-IV
criteria  for  EDs  and  generates  both  a  symptom  compos-
ite  scale  (reflecting  the  overall  level  of  disordered  eating
symptoms)  and  a  diagnostic  scale.  As  detailed  elsewhere
(Flament  et  al.,  2015),  the  EDDS  also  provides  all  relevant
information  to  assess  the  DSM-5  criteria  for  EDs  with  the
exception  that  items  assessing  criteria  for  BED  referred
to  the  past  6  months  (i.e.,  duration  stipulation  of  the
DSM-IV).  In  our  study,  these  items  were  adapted  to  cover

the  past  3  months  (i.e.,  duration  stipulation  of  the  DSM-
5)  consistent  with  the  adaption  made  by  prior  research,
which  also  provided  accompanying  (adapted)  computer
algorithms  to  generate  DSM-5  diagnoses  (Flament  et  al.,
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2015).  By  applying  these  algorithms  to  the  survey  data,
participants  were  classified  as  meeting  (or  not)  DSM-5
criteria  for  threshold  EDs  or  OSFEDs  at  T1  and  T2.  EDs
were  collapsed  across  diagnoses  and  thus  measured  as  a
dichotomous  variable  (present  v.  absent)  in  line  with  prior
community-based  studies  noticing  that  the  prevalence  of
diagnosable  EDs  is  not  in  favour  of  an  examination  of  asso-
ciations  of  vulnerability  factors  with  specific  threshold  ED
and  OSFED  entities  (Stice  et  al.,  2011),  particularly  in  men
(Holland  et  al.,  2013).  Employing  the  Italian  Eating  Dis-
order  Examination  (EDE)  17.0D  (Calugi  et  al.,  2015)  as
a  gold-standard  interview  for  assessing  DSM-5  EDs  in  our
case-control  design  (described  above),  sensitivity  (ran-
ging  from  .91  to  .93)  and  specificity  (ranging  from  .99  to
1.00)  of  the  survey-based  diagnoses  (based  on  the  EDDS)
were  excellent  at  each  time  point.  Since  survey  data  was
available  for  the  full  sample  (N  =  2,507),  and  in  consider-
ation  of  the  high  level  of  agreement  between  survey-based
and  interview-based  diagnoses  (�  =  .90-.93),  survey-based
diagnoses  were  used  in  this  study  to  allow  diagnostic  status
of  a  larger  sample  to  be  determined,  crucial  for  exam-
ining  predictors  of  ED  onset  and  maintenance  separately
(Holland  et  al.,  2013).

 Putative  factors.  The  8-item  Body  Surveillance  sub-
scale  of  the  Italian  Objectified  Body  Consciousness  Scale
(Dakanalis,  Timko,  Clerici  et  al.,  2015),  which  measures
the  extent  to  which  people  consistently  think  and  monitor
their  own  body’s  outward  appearance  from  an  exter-
nal  observer’s  (third-person)  perspective,  was  included
as  the  gold-standard  measure  of  self-objectification
(Tiggemann,  2013).  Following  relevant  recommendations
(Dakanalis  &  Riva,  2013a),  the  Italian  10-item  Male  Body
Dissatisfaction  Scale  (Dakanalis,  Timko,  Madeddu  et  al.,
2015)  was  included  as  the  gold-standard  measure  of
men’s  levels  of  body  dissatisfaction.  The  9-item  General
Internalization  subscale  of  the  Italian  Sociocultural  Atti-
tudes  Towards  Appearance  Questionnaire-3  (Conti,  2009;
Dakanalis,  Zanetti  et  al.,  2015) and  the  10-item  Nega-
tive  Affect  subscale  of  the  Italian  Positive  and  Negative
Affect  Schedule  (Terracciano,  McCrae,  &  Costa,  2003)
were  used  to  assess  appearance-ideal  internalization  and
negative  affectivity, respectively.  Finally,  and  consistent
with  prior  ED  research  (e.g.,  Stice  et  al.,  2011),  the
10-item  Restrained  Eating  subscale  of  the  Italian  Dutch
Eating  Behaviour  Questionnaire  (Dakanalis  et  al.,  2013)
was  used  to  measure  dieting. In  our  final  analytic  sample
(N  =  2,507),  just  as  in  subgroups  of  participants  with  and
without  EDs,  the  internal  reliability  (˛)  estimates  of  each
measure  were  ≥.91  at  each  time  point.

rocedure

ata  for  this  study  was  collected  following  the  method-
logy  we  have  already  used  successfully  in  the  past  and
ully  detailed  elsewhere  (Dakanalis,  Clerici  et  al.,  2016;
akanalis,  Timko  et  al.,  2016).  Briefly,  students  were
ontacted  through  the  university’s  academic  information

echnology  centre  at  each  time  point.  The  e-mail  message
nformed  students  about  the  study  (including  the  possibility
f  being  contacted,  if  selected,  for  a face-to-face  interview)
nd  efforts  taken  to  ensure  confidentiality  of  the  online
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Table  1  Changes  in  DSM-5  eating  disorder  (ED)  status  from  baseline  to  4-year  follow-up  (N  =  2,507).

ED  Status  At  4-year  follow-up/Time  2

At  baseline/Time  1  n  (%)  No  ED
n (%)

ED
n  (%)

No  ED 2,406  (96%) 2,366  (94.4%)  40  (1.6%)
ED 101  (4.0%) 58  (2.3%) 43  (1.7%)
Anorexia Nervosa  (AN) 7  (0.3%) 4  (0.2%) 3  (0.1%)
Bulimia Nervosa  (BN)  15  (0.6%)  7  (0.3%)  8  (0.3%)
Binge Eating  Disordera (BED)  25  (1.0%)  7  (0.3%)  18  (0.7%)
Atypical AN  4  (0.2%)  0  (0.0%)  4  (0.2%)
BN of  low  frequency  and/or  limited  duration  18  (0.7%)  15  (0.6%)  3  (0.1%)
BED of  low  frequency  and/or  limited  duration  29  (1.1%)  25  (0.9%)  4  (0.2%)
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Purging Disorder  

data,  and  directed  volunteers  to  an  online  survey  where
they  gave  electronic  informed  consent  and  completed  the
study  measures.  The  measures  were  identical  at  both  time
points,  presented  in  a  counterbalanced  order,  and  formatted
so  that  participants  could  not  skip  individual  items.  Men’s
surveys  from  the  two  waves  were  matched  (100%)  through
the  university  ID  (last  five  digits)  and  no  duplicate  or  erro-
neous  data  suggesting  inattentive  or  random  responding  to
T1  and/or  T2  surveys  were  identified.  To  allow  for  indepen-
dent  assessment  of  ED  diagnosis,  clinicians  with  at  least  10
years’  experience  in  assessing  and  treating  men’s  EDs  con-
ducted  all  interviews  (�  =  1.0  at  both  time  points)  in  the
case-control  design  described  above  and  detailed  elsewhere
(Holland  et  al.,  2013).  All  consenting  participants  provided
written  informed  consent  and  assessments  took  place  on
the  college  campus  (89%)  or  in  participants’  houses.  The
ethics  review  board  of  the  co-ordinating  body  of  the  project
(UniPV)  approved  the  study.

Data  analysis

Descriptive  statistics  on  changes  in  (DSM-5)  ED  diagnostic
status  from  T1  to  T2  (Table  1)  are  provided.  Differences  in
T1/baseline  putative  factors/predictors  among  four  groups
of  participants  (described  in  Table  2)  classified  based  on  the
presence  or  absence  of  an  ED  at  each  wave  of  assessment
(e.g.,  Dakanalis,  Timko  et  al.,  2016)  were  assessed  in  SPSS
21.0  (IBM,  NY)  through  MANOVA,  preceded  by  checking  that
the  data  met  all  assumptions  associated  with  this  statistical
technique  (i.e.,  homogeneity  of  the  variance-covariance),
and  followed  by  post-hoc  tests  (Tukey’s  B)  (Reid,  2014).
Subsequently,  logistic  regression  models  examined  the  asso-
ciation  between  each  baseline  putative  predictor  (T1)  and
change  in  the  predictor  (T2  -  T1)  with  T2  ED  status:  ‘‘onset’’
(v.  onset-free)  or  ‘‘maintenance’’  (v.  cessation)  (Table  3).
Each  predictor  (baseline/T1  value  and  change  value)  was
entered  in  a  separate/individual  model  that  was  adjusted
for  BMI  and  disordered  eating  symptom  levels  at  study  entry
and  changes  in  BMI  between  assessments,  as  recommended

(e.g.,  Dakanalis,  Timko  et  al.,  2016);  because  of  the  results
of  pre-analyses  demographic  variables  (other  than  BMI),
described  above,  were  not  entered  as  covariates  in  the
planned  analyses.  Using  SAS  9.3  (Cary,  NC)  software,  one

(
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0.1%)  0  (0.0%)  3  (0.1%)

et  of  these  (five)  individual  models  examined  the  impact  of
ach  putative  predictor  on  T2  ‘‘onset’’  amongst  individuals
ithout  an  ED  at  T1,  and  the  second  set  of  models  examined

he  impact  of  each  putative  predictor  on  T2  ‘‘maintenance’’
mongst  individuals  with  an  ED  at  T1.  Consistent  with  the
tudy  goals,  Max-rescaled  R2,  i.e.,  the  only  measure  of
redictive  power  offered  by  SAS  9.3  (Cary,  NC)  for  binary
ogistic  regressions  (Allison,  2012),  examining  the  explana-
ory,  predictive,  value  of  a model,  was  calculated  for  each
ndividual  predictor  model  and  for  (logistic  regression)  com-
ined  models  examining  all  statistically  significant  individual
redictors  and  adjustment  variables  entered  together  and
djustment  variables  only.

esults

escriptive  statistics  on  changes  in  ED  diagnostic  status  from
1  to  T2  appear  in  Table  1.  At  T1,  4%  of  the  sample  (n  =  101)
et  DSM-5  criteria  for  an  ED.  At  4-year  follow-up/T2,  3.3%

f  the  sample  (n  =  83)  met  DSM-5  criteria  for  an  ED,  with
8.2%  (n  =  40)  of  these  cases  representing  new  onset  EDs,
nd  51.8%  (n  =  43)  of  these  cases  representing  men  who  had
aintained  an  ED  from  baseline  to  4-year  follow-up).
As  shown  in  Table  2,  the  MANOVA  indicated  differences

n  all  T1/baseline  putative  factors  across  the  four  groups  of
articipants  classified  based  on  the  presence  or  absence  of
n  ED  at  each  wave  of  assessment,  with  subsequent  post-hoc
ests  revealing  that  the  groups  differed  significantly  from
ach  other  in  mean  baseline  scores  of  all  putative  factors.
he  significant  differences  between  groups  that  were  equiv-
lent  in  terms  of  presence  or  absence  of  an  ED  at  baseline/T1
ut  showing  different  outcomes  at  follow-up/T2  were  of
nterest.  Specifically,  the  ‘‘onset’’  group  (i.e.,  without  an
D  at  T1  and  with  an  ED  at  T2)  reported  greater  baseline
cores  on  all  putative  factors  as  compared  to  the  ‘‘stable
o-ED’’,  or  onset-free,  group  (i.e.,  without  an  ED  at  both
ime  points).  Likewise  the  ‘‘maintenance’’  group  (with  an
D  at  both  time  points)  reported  greater  baseline  scores  on
ll  putative  factors  as  compared  to  the  ‘‘cessation’’  group

i.e.,  with  an  ED  at  T1  and  without  an  ED  at  T2).

Odds  ratios  (ORs)  from  individual  predictor  models  for
ssociations  of  predictors  with  T2  ‘‘onset’’  (v.  onset-
ree)  and  ‘‘maintenance’’  (v.  cessation)  are  shown  in
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Table  2  Differences  on  baseline  putative  factors  across  groups  of  participants  with  and  without  an  eating  disorder  (ED)  at
baseline and  4-year  follow-up.

Group  Definition

Stable  no-ED  (n  =  2,366)  Participants  without  an  ED  at  baseline  and  4-year  follow-up
Onset (n  =  40)  Participants  without  an  ED  at  baseline  and  with  an  ED  at  4-year  follow-up
Maintenance  (n  =  43)  Participants  with  an  ED  at  baseline  and  4-year  follow-up
Cessation  (n  =  58)  Participants  with  an  ED  at  baseline  and  without  an  ED  at  4-year  follow-up

Baseline putative  factors  Stable  no-ED  Onset  Maintenance  Cessation

Self-objectification  (possible  score  range:  1-7)a,b,* 2.88  (1.01) 5.00  (0.55) 5.89  (0.40) 4.44  (0.36)
Body dissatisfaction  (possible  score  range:  9-54)a,b,* 18.49  (6.45) 32.99  (6.05) 38.05  (5.60) 28.04  (11.99)
Appearance-ideal  internalization  (possible  score  range:  9-45)a,b,* 18.55  (5.50) 30.02  (6.55) 26.69  (8.19) 23.99  (3.05)
Dieting (possible  score  range:  1-5)a,b,* 1.85  (1.46)  3.11  (0.70)  3.83  (0.45)  2.50  (1.04)
Negative affectivity  (possible  score  range:  10-50)a,b,* 17.51  (7.01)  24.16  (4.44)  26.96  (5.26)  20.99  (5.00)

a Variables are expressed as means (standard deviation).
b Multivariate F-value (Wilk’s lambda) = 106.47, p < .001, �p

2 = .56 (large effect size); post-hoc tests (Tukey’s B) revealed that each
group significantly differed from each other in all putative factors.

* p < .001 (univariate significance).

Table  3  Logistic  regression  analyses  predicting  eating  disorder  (ED)  onset  and  maintenance  at  4-year  follow-up.

Association  of  putative  factors  with  ED  onset  (N  =  2,406)
Individual Predictor  Model  Odds  ratios  95%  Confidence  Interval  Max-rescaled  R2

Baseline  self-objectification 4.02 3.00-5.55  0.41
Change in  self-objectification 4.02 3.00-5.54
Baseline  body  dissatisfaction 2.43 1.78-3.21 0.20
Change  in  body  dissatisfaction 2.37 1.69-3.31
Baseline  appearance-ideal  internalization 2.11 1.51-2.54 0.18
Change  in  appearance-ideal  internalization  2.10  1.42-2.59
Baseline  dieting  1.30  1.04-1.68  0.11
Change in  dieting  1.25  1.16-1.73
Baseline  negative  affectivity  1.79  1.41-2.27  0.15
Change in  negative  affectivity  1.86  1.33-2.40
Combined  models:  All  significant  predictors  and  covariates  0.68
Covariates  only  0.10

Association  of  putative  factors  with  ED  maintenance  (n  =  101)
Individual  Predictor  Model  Odds  ratios  95%  Confidence  Interval  Max-rescaled  R2

Baseline  self-objectification  3.94  2.98-5.24  0.40
Change in  self-objectification  3.86  2.49-4.44
Baseline  body  dissatisfaction  2.11  1.68-2.67  0.19
Change in  body  dissatisfaction  2.07  1.62-2.70
Baseline  appearance-ideal  internalization  2.05  1.52-2.55  0.18
Change in  appearance-ideal  internalization  1.99  1.29-2.41
Baseline  dieting  1.37  1.15-1.80  0.12
Change in  dieting  1.33  1.11-1.83
Baseline  negative  affectivity  1.64  1.20-1.81  0.14
Change in  negative  affectivity  1.67  1.19-2.03
Combined  models:  All  significant  predictors  and  covariates  0.67
Covariates  only  0.11

Note. All models are adjusted for body mass index (BMI) and disordered eating levels at study entry, and BMI changes between assessments.
All odds ratios are statistically significant (p < .05). R2 reflects the percentage of variance (R2

value x 100) explained by separate (individual)
and combined predictor models. Each of the five single (individual) predictor models includes baseline predictor, change in predictor
and adjusted variables/covariates. The combined model includes all baseline predictors as well as change in predictor and adjusted
variables/covariates.
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Table  3.  Amongst  individuals  without  an  ED  at  baseline/T1
assessment,  higher  levels  of  self-objectification,  body  dis-
satisfaction,  appearance-ideal  internalization,  dieting,  and
negative  affectivity  at  T1  were  significantly  associated  with
the  ‘‘onset’’  of  an  ED  at  T2/follow-up.  Amongst  those  with
an  ED  at  T1,  higher  levels  of  self-objectification,  body  dis-
satisfaction,  appearance-ideal  internalization,  dieting,  and
negative  affectivity  at  T1  were  significantly  associated  with
ED  ‘‘maintenance’’  at  T2/follow-up.  Changes  in  all  indi-
vidual  predictor  variables  between  assessments  (i.e.,  from
T1  to  T2)  were  also  significantly  associated  with  both  the
‘‘onset’’  and  ‘‘maintenance’’  of  an  ED  at  T2/follow-up;
ORs  were  comparable  in  magnitude  to  those  for  the  indi-
vidual  predictor  values  at  T1  (Table  3).  Importantly,  we  also
confirmed  significant  findings  when  restricting  analyses  to
those  for  whom  ED  diagnosis  was  checked/confirmed  by  the
clinical  interview  in  the  case-control  design.1

Examination  of  max-rescaled  R2 values,  also  reported
in  Table  3,  indicated  that  the  individual  predictor  model
with  the  greatest  explanatory/predictive  value  in  explain-
ing  either  ‘‘onset’’  (R2 =  .41)  or  ‘‘maintenance’’  (R2 =  .40)
ED  was  the  self-objectification  model.  In  each  individual
predictor  model,  the  remaining  predictors  (body  dissatis-
faction,  appearance-ideal  internalization,  dieting,  negative
affectivity)  had  only  half  (or  less)  of  the  explanatory
strength  for  either  ‘‘onset’’  or  ‘‘maintenance’’  ED.  The
explanatory  value  of  the  combined  model,  including  all
statistically  significant  individual  predictors  and  adjusted
variables/covariates  (BMI  and  disordered  eating  levels  at
study  entry,  and  changes  in  BMI  between  assessments)
entered,  was  high  (R2 =  .68  for  onset,  .67  for  maintenance);
the  only  covariates  explained  10%  and  11%  of  the  variance
in  the  ‘‘onset’’  and  ‘‘maintenance  ED,  respectively.

Discussion

Using  longitudinal  data  we  examined  the  influence  of  rel-
evant  factors  in  predicting  the  onset  and  maintenance
of  men’s  (DSM-5)  EDs  at  4-year  follow-up.  Our  findings
showed  that  elevated  self-objectification,  body  dissat-
isfaction,  appearance-ideal  internalization,  dieting,  and
negative  affectivity  at  baseline  as  well  as  changes  in  these
factors  between  assessments  were  significantly  associated
with  future  ED  onset.  Interestingly,  greater  initial  levels  in
the  aforementioned  five  factors  as  well  as  changes  in  these
factors  between  assessments  also  predicted  ED  mainte-
nance,  with  ORs  comparable  to  those  for  individual  predictor
variables  contributing  to  the  ED  onset  (Table  3).  How-
ever,  examination  of  the  variance  explained  by  each  of  the

examined  factors  indicates  that  men’s  self-objectification
tendency  emerged  as  the  strongest  predictor  of  both  ED
onset  and  maintenance.

1 Specifically, additional restricting analyses (available on request
from the corresponding author due to space constrictions) of those
individuals for whom ED diagnosis was confirmed by the clinical
interview (i.e., EDE) in the case-control design (described in the
methods/design and participants subsections) produced the same
pattern of results, with ORs comparable to results described in Table
3 from analyses of survey-based data.
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Our  findings  regarding  body  dissatisfaction,  appearance-
deal  internalization,  dieting,  and  negative  affectivity
onverged  with  those  found  in  prior  studies  investigating
heir  role  on  ED  onset  amongst  adolescent  girls  (e.g.,  Culbert
t  al.,  2015;  Stice  et  al.,  2011) and  on  the  development
nd  persistence  of  college  women’s  clinically  significant
D  pathology  (e.g.,  Dakanalis,  Timko  et  al.,  2016).  This
mplies  that  the  effects  of  these  variables  are  moderately
obust  and  potentially  not  gender  specific.  The  findings
egarding  self-objectification  are  novel  and  should  inform
reventive  and  treatment  research.  Hyper-focused  atten-
ion  on,  and  constant  monitoring  of,  the  body’s  appearance
characterizing  self-objectification)  has  been  consistently
ound  to  be  an  outcome  of  the  appearance-ideal  inter-
alization  in  both  sexes  (Tiggemann,  2013).  It  has  also
een  found  to  magnify  the  discrepancy  between  actual  and
deal  body  attributes  and/or  perceived  body  imperfections
Hausenblas  et  al.,  2013;  Riva  et  al.,  2015).  Thus,  self-
bjectification  and  its  cumulative  effect  may  play  a  key
ole  in  the  acceleration  of  body  dissatisfaction,  associated
ffective  distress  and/or  dieting  attempts,  thereby  poten-
iating  meaningful  increases  in  the  risk  of  ED  pathology
Dakanalis,  Carrà,  Timko  et  al.,  2015;  Fitzsimmons-Craft
t  al.,  2011).  Although  support  for  this  suggestion  came  from

 recent  study  that  followed  (initially)  asymptomatic  adoles-
ents  of  both  sexes  for  four  years  (Dakanalis,  Carrà,  Calogero
t  al.,  2015),  self-objectification  might  also  be  involved
n  the  maintenance  process  of  ED  pathology  (Tiggemann,
013).  According  to  ED  scholars,  when  patients  with  any  ED
ontinue  to  think  and  monitor  their  own  body  ‘‘from  a  third-
erson  perspective,  factors  that  contribute  significantly  to
Ds  (i.e.,  body  dissatisfaction,  dieting,  negative  affectiv-
ty)  remain  untouched’’  (Fitzsimmons-Craft  et  al.,  2011, p.
03).  Research  needs  to  validate  this  process  and  clarify  the
emporal  sequence  of  the  potential  intervening  experiences
inking  self-objectification  to  both  the  onset  and  persistence
f  ED  pathology  (Riva  et  al.,  2015).

Even  with  longitudinal  data  and  statistical  control  of
everal  factors,  unmeasured  third  variables  (i.e.,  genetic
actors)  could  account  for  the  relationships  observed
Culbert  et  al.,  2015).  The  prevalence  estimates  of  any
SM-5  EDs  obtained  in  our  sample  at  baseline/T1  (4%)
nd  4-year  follow-up/T2  (3.3%)  are  consistent  with  those
eported  in  comparable  community  surveys  of  young  adult
en  (Holland  et  al.,  2013)  and  the  existing  literature  on

he  general  population  of  college-aged  men  (Dakanalis  &
iva,  2013a;  Raevuori  et  al.,  2014).  The  sample  size  of
ymptomatic  and  asymptomatic  participants  was  also  appro-
riate  (i.e.,  above  the  recommended  10:1  cases-to-variable
atio,  Allison,  2012)  for  individual  and  combined  logistic
egression  models  conducted  for  examining  the  impact  of
ach  predictor  and  all  five  predictors  on  ‘‘onset’’  and
‘maintenance’’  of  any  ED  (Table  3),  respectively.  Yet  the
revalence  of  specific  DSM-5  ED  diagnoses  (Table  1)  was
oo  low  to  allow  examination  of  associations  of  puta-
ive  factors  with  specific  threshold  ED  and  OSFED  entities.
lthough  considerably  larger  prospective  studies  will  be  nec-
ssary  to  address  this  issue,  it  is  worth  noting  that  prior

esearch  supports  the  ‘‘trans-diagnostic’’  relevance  of  the
ariables  considered  in  this  study  (e.g.,  Culbert  et  al.,
015;  Dakanalis,  Timko,  Clerici  et  al.,  2015;  Fitzsimmons-
raft  et  al.,  2011;  Stice  et  al.,  2011;  Tiggemann,  2013).
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dditional  descriptive  data  (not  shown)  indicating  that  none
f  T1  or  T2  symptomatic  participants  reported  receiving  ED
reatment  before  the  T1  and  between  T1  and  T2  assess-
ents  may  suggest  that  our  findings  reflect  a  naturalistic
rogression  of  EDs  and  the  vulnerability  factors  considered
n  this  study.  Despite  evidence  that  the  presentation  format
f  measures  (paper-and-pencil  vs.  online)  did  not  change  the
uality  of  results  (e.g.,  Dakanalis,  Timko,  Madeddu  et  al.,
015),  all  study  variables  embedded  in  online  surveys  were
ased  on  self-report  data  that  is  potentially  susceptible
o  self-deceptive  responding  and  assessment  error  (in  the
ase  of  survey-based  diagnoses).  Importantly,  survey-based
iagnoses  demonstrated  concurrent  validity  with  interview-
ased  ED  diagnoses  in  our  sample,  increasing  confidence  in
he  reported  results.  Moreover,  we  could  confirm  significant
ndings  also  when  restricting  analyses  to  those  for  whom  ED
iagnosis  was  checked/confirmed  by  the  clinical  interview
n  the  case-control  design.  Although  our  analytic  sample  was
epresentative  (as  mentioned  in  methods),  men  in  the  cur-
ent  study  came  from  a  selective  northern  Italian  university;
hus  findings  may  not  generalize  to  populations  of  dissim-
lar  demographics,  including  inpatient  samples.  However,
ew  available  studies  also  involving  men,  and  examining  the
tability  of  ED  diagnoses  in  both  community-based  (Holland
t  al.,  2013)  and  inpatient  (Keel  &  Brown,  2010) samples
eported  rates  of  remission  (57-58%)  quite  close  to  those
bserved  in  this  study  (57.4%,  i.e.,  58  of  101  men  with  an  ED
t  T1  did  not  retain  diagnosis  at  T2),  thereby  supporting  the
epresentativeness  of  longitudinal  patterns  observed  in  our
ample.  Additionally,  although  the  duration  between  T1  and
2  assessment  (4  years)  was  a  strength  of  our  study,  we  were
ot  able  to  examine  potential  fluctuations  or  changes  in  ED
tatus  over  the  course  of  illness  (i.e.,  between  T1  and  T2),
nd  the  examined  factors  may  have  demonstrated  important
ssociations  with  remission  and  relapse  that  we  were  unable
o  evaluate.  In  addition,  future  research  should  also  test
or  interactions  between  the  examined  factors  suggestive  of
ualitatively  distinct  risk/maintenance  pathways  (Dakanalis

 Riva,  2013a).  This  could  benefit  from,  for  example,  classi-
cation  tree  analyses  that  are  also  able  to  empirically  derive
ut-points  for  continuous  measures  (such  as  those  used  in
his  study  for  assessing  the  putative  factors)  and  allowing
ptimal  identification  of  young  adult  men  at  elevated  risk
or  the  onset  and  maintenance  of  DSM-5  EDs  (Stice  et  al.,
011).

Despite  the  aforementioned  limitations,  our  findings
evealing  that  self-objectification,  body  dissatisfaction,
ppearance-ideal  internalization,  dieting,  and  negative
ffectivity  were  all  predictors  of  both  ED  onset  and  main-
enance  highlight  potentially  similar  psychological  foci
or  prevention  and  treatment  efforts.  Importantly,  self-
bjectification  had  greater  explanatory  value  with  regard
o  both  ED  onset  and  maintenance,  as  compared  to  the
emaining  four  traditionally  accepted  risk/maintenance  fac-
ors  (Culbert  et  al.,  2015).  Thus,  a  focus  on  reducing
elf-objectification  might  be  considered  as  a  potential
ntervention  strategy  to  prevent  and  treat  young  men’s
D  pathology.  Indeed,  recent  research  revealed  that

he  addition  of  self-objectification  as  a  target  variable
ithin  traditional  (evidenced-based)  cognitive  dissonance
revention  programmes  targeting  appearance-ideal  inter-
alization,  increased  the  reduction  of  undergraduate  eating
A.  Dakanalis  et  al.

nd  body-related  disturbances  as  well  as  the  small-to
edium  effect  sizes  of  these  traditional  programmes

Culbert  et  al.,  2015).  The  leading  empirically  supported
ognitive-behaviour  (CB)  treatment  for  BN,  which  has  been
uccessfully  adapted  with  the  goal  of  making  it  ‘‘trans-
iagnostic’’  appears  ‘‘more  effective  in  reducing  ED
ehavioural  symptoms  rather  than  producing  changes  in
ody  image  disturbance’’  (Dakanalis,  Carrà,  Timko  et  al.,
015,  p.102).  Hence,  the  use  of  CB  or  other  interventions  of
roven  efficacy  in  combination  with  promising  approaches
i.e.,  virtual  reality)  designed  to  decrease  the  hyper-focus
n,  and  scrutiny  of,  body  appearance  (characterizing  self-
bjectification),  and  to  address  body  dissatisfaction  and
egative  reactions  to  one’s  image,  might  be  helpful  to
ecrease  ED  pathology  and  improve  treatment  outcomes
Dakanalis,  Carrà,  Calogero,  Fida  et  al.,  2015;  Dakanalis,
arrà,  Calogero,  Zanetti  et  al.,  2015;  Dakanalis  et  al.,  2014;
iva,  Gaggioli,  &  Dakanalis,  2013;  Riva  et  al.,  2015).
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