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ABSTRACT

Eating Disorders (ED) are characterized by low remission rates, treatment drop-out, and residual symptoms. To
improve assessment and treatment of ED, the staging approach has been proposed. This systematic scoping re-
view is aimed at mapping the existing staging models that explicitly propose stages of the progression of ED.
A systematic search of PubMed, PsycINFO, Scopus was conducted with the terms staging, anorexia nervosa,
bulimia nervosa, binge-eating disorders, eating disorders. Eleven studies met inclusion criteria presenting nine ED
staging models, mostly for anorexia nervosa. Three were empirically tested, one of which was through an
objective measure specifically developed to differentiate between stages. Most staging models featured early
stages in which the exacerbation of EDs unfolds and acute phases are followed by chronic stages. Intermediate
stages were not limited to acute stages, but also residual phases, remission, relapse, and recovery. The criteria for
stage differentiation encompassed behavioral, psychological, cognitive, and physical features including body
mass index and illness duration. One study recommended stage-oriented interventions. The current review un-
derscores the need to empirically test the available staging models and to develop and test new proposals of
staging models for other ED populations. The inclusion of criteria based on medical features and biomarkers is

recommended. Staging models can potentially guide assessment and interventions in daily clinical settings.

1. Introduction

Eating disorders (ED) are complex psychiatric illnesses characterized
by dysfunctional eating or weight-control behaviors, with serious con-
sequences both on physical health and psychological functioning [1].
The causes behind ED are multifactorial and they involve social, psy-
chological, and biological processes [2]. According to the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5-TR) [3] and the Inter-
national Classification of Diseases (ICD-11) [4] the main ED diagnoses
include anorexia nervosa (AN), bulimia nervosa (BN), binge-eating
disorder (BED) and other specified eating disorders (OSFED). Howev-
er, half of the patients observed in clinical practice show atypical forms
of ED, often severe and long-lasting, characterized by a mixed clinical
picture that does not meet the standard diagnostic criteria [2].

Indeed, exclusive reliance on conventional diagnostic classification
systems based on the medical model has been challenged in ED for
various reasons [5]. The medical model is traditionally limited to
observable signs and symptoms of diseases at the time of the assessment
[6,7]1, and it does not concern itself with the trajectories and the

longitudinal course of symptoms, individual differences, and possible
combinations of symptoms or comorbidities [8]. Ignoring such clinical
features may hamper the identification of efficacious treatments and the
definition of outcomes in ED, whose clinical configuration is compli-
cated by frequent diagnostic cross-over among ED diagnoses, concomi-
tant medical ED-related complications, and high comorbidity rates with
other psychiatric disorders [9-11].

Despite the existence of evidence-based treatments for ED, such as
enhanced cognitive-behavioral therapy (CBT-E) [12], EDs remain diffi-
cult to treat, drop-out rates are high and some patients actively resist
attempts to help them [2,13]. Only 40-60% of patients recover irre-
spective of the ED diagnosis [14] and residual symptomatology often
persists even after standard [15], integrated (Mitchell et al., 2002; Grilo
et al., 2011; Allen et al., 2012; MacDonald et al., 2021) and sequential
treatments [16]. Consequently, the ED research field has extended its
focus to investigate long-term outcomes of the illness, as well as the
multiple factors that might influence prognosis to improve and properly
plan ED treatment [17,18].

A possible complementary conceptualization of disease that may also
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aid in the conceptualization of clinical-psychological models of EDs,
such as the transdiagnostic model [12], is the staging model of psychi-
atric conditions [19]. This approach, while having its roots in the
medical field, overcomes the limits of the medical model [20] and cat-
egorical diagnoses classification [3,4]. Staging considers the longitudi-
nal trajectory of an illness and has been applied to a wide range of
psychiatric disorders, such as mood and anxiety disorders, schizo-
phrenia, and alcohol use [19,21-27]. Its application allows the identi-
fication of discrete phases (or stages) that characterize a certain disease
and allows clinicians to allocate patients into specific phases in the
continuum of a disorder based on established criteria. This approach has
the advantage of better differentiating between early and mild clinical
phenomena of the same disorder and better recognizing nonspecific
forms of mental disorders (i.e., mental disorders of mild or moderate
severity that do not reach the full diagnosis based on DSM diagnostic
criteria) [28], as well as identifying features of progression and chro-
nicity of a disease [15].

Additionally, the staging model might be useful for treatment plan-
ning and guiding the selection of more precise treatments based on the
specific stage of illness of the client [19,29], as has been shown in
various clinical populations [28,30,31,32]. Staging models operazion-
alized in other clinical populations have supported stage-oriented in-
terventions, proposing specific stage-based treatments [28,29,30,32].

An active debate on staging models applied to EDs is also emerging in
the literature. Numerous longitudinal studies on the long-term outcomes
and progression of ED can support the utility of its application in this
clinical population [17,18,33-35]. Staging might represent the appro-
priate framework through which longitudinal ED data could be better
conceptualized also in reference to relapse [36,9], recovery [37,38] and
chronicity [17,39].

Despite the proliferation and breadth of longitudinal data supporting
staging in ED, the use of staging conceptualizations as an assessment tool
to decipher the phases of illness of patients with ED in routine clinical
setting is still scarce [40,41]. To further support the clinical application
of staging models in ED, the aim of the current study was to systemat-
ically review and identify models of staging that explicitly propose
classifications of progression of ED illness in distinct stages, along with
identifying their applications and potential knowledge gaps to improve
research on staging in ED.

2. Methods

The present systematic scoping review was conducted in accordance
with the Joanna Briggs Institute [42] guidelines and the Preferred
Reporting Items for Systematic Reviews and Meta-analyses extension for
scoping reviews guidelines (PRISMA-ScR; [43]). Systematic scoping
reviews are particularly useful when the available literature on a specific
topic has not been comprehensively reviewed yet or, such as in this case,
when it has a heterogeneous nature which makes it difficult to address
through a more precise systematic review [42].

The following research questions have been posed:

a) How many staging models are available in the literature that
explicitly propose a classification of the progression of the ED illness
in distinct stages and in reference to which ED diagnostic groups?
What are the characteristics of the articles that present such staging
models of ED?

b) How do the proposed staging models differ in their criteria of stage
differentiation? Do they use any objective measures developed spe-
cifically to differentiate between stages or other objective measures
as empirical evidence of the suggested staging models?

c) What stage-specific interventions, if any, are recommended in the
proposed staging models?
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2.1. Search strategies

Studies were selected through a systematic literature search on
Pubmed, Scopus and PsycINFO, combining the following keywords:
anorexia nervosa OR bulimia nervosa OR binge eating disorder OR eating
disorder AND staging. Titles and abstracts were screened by two authors.
Articles that appeared potentially relevant for the purpose of the study
were independently reviewed and assessed by the same two authors who
found consensus for eligibility. In case of disagreement, multiple rounds
of full-text revisions and discussions were held until agreement was
reached by all the authors.

2.2. Eligibility criteria

Eligible articles were in the English language and published in peer-
reviewed journals. Since the staging model has been conceptualized and
tested in ED clinical populations only in the last two decades [44], a
temporal restriction criterion was applied to only include studies pub-
lished from January 2000 to May 2023. Following the guidelines for
scoping reviews [42] both empirical studies, reviews of the literature,
and other type of sources (summaries, essays, panel studies and theo-
retical proposals) were included in the present study. Papers presenting
staging models in other clinical populations or that only briefly
mentioned the staging approach without providing a classification of the
progression of the illness in ED in distinct stages were excluded (See
Fig. 1).

2.3. Data extraction

Data were extracted from the articles included in the scoping review
by two of the authors. Inclusion and exclusion criteria and data
extraction were based on patient, intervention, comparison, outcome,
and study design (PICOS) criteria [45], when applicable. Please see
Table 1 for the criteria used for data extraction details.

3. Results
3.1. Selection of sources of evidence

The literature search yielded a total of 175 records, of which 128
were from Scopus, 25 from Pubmed and 22 from PsycINFO. After du-
plicates removal, a total of 134 articles were selected. A first screening of
title and abstracts led to the exclusion of an additional 115 works,
mainly because they proposed staging in clinical populations other than
ED. Eighteen articles underwent full-text screening, leading to the
exclusion of a further seven works. Therefore, the review included
eleven articles (Fig. 1), including three empirical, five reviews, one
essay, one panel study and one theoretical proposal.

For empirical studies, the following data were extracted: sample
characteristics, study methodology, definitions of staging, criteria used
for the classification of staging, treatment and relevant outcomes. For
reviews and other type of sources, data concerning diagnostic groups,
methodology, definitions of staging, criteria used for the staging clas-
sification and relevant outcomes were also extracted (see Table 2).

3.1.1. How many staging models are available in the literature that
explicitly propose a classification of the progression of the ED illness in
distinct stages and in reference to which ED diagnosic groups? What are the
characteristics of the articles that present such staging models of ED?

In the 11 articles included in this scoping review, nine different
staging models that explicitly proposed specific stages of the progression
of the ED illness were identified. Six staging models on AN (66.6%) were
identified in seven papers [52,56,46,44,50,54,57], one on BN (11.1%) in
one paper [46], one on BED (11.1%) in one paper [58], and one on
mixed ED populations (11.1%) presented in three papers [49,47,48].

Among the 11 included articles, the majority were literature reviews
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Records identified through
Scopus (n=128)

Records identified through
Pubmed (n=25)

Records identified through
PsycINFO (n=22)

Records after duplicates removal (n=134)

Records screened (n=134) |—»

Records excluded based
on non-relevant title or
abstract (n=115)

Full-text articles assessed )
for eligibility (n=18)

Full-text articles excluded
(n=7): focus on prognostic
markers (n=1); stages of
change (n=1); transition to

one ED to another (n=1);

focus only on severe and

enduring AN intervention
without referring to a

Articles included in
qualitative synthesis (n=11)

staging model (n=3); test
validation study (n=1)

Fig. 1. PRISMA flow-diagram: identification, screening, eligibility and inclusion of data sources for the study.

(N =5, 45.45%). Three of these (60%; [46,49,47]) were defined by the
authors as systematic, however any reference to systematic review
procedure guidelines (such as PRISMA or COCHRANE manuals;
[59,60]) was lacking. Two (40%) were defined as non-systematic
[44,48]. Additionally, one of the included sources (9.09%) was an
essay [56], one (9.09%) a panel study [57], and one (9.09%) was a
theoretical proposal [58]. The remaining three works (27.27%) were
empirical studies, all with a longitudinal design [52,50,54] (see
Table 2).

With regard to sample characteristics, the three empirical studies
[52,50,54] included mostly female patients (96.30%), with a mean age
of 25.34 years and age ranges reported in only two of the studies (16-58
years in [50] and 13-53 years in [54]). Ethnicity was reported only in
the study by Ambwani et al. [52], in which 97.5% of the participants
were white, 1.3% mixed white/black and 1.3% Asian (see Table 2).

3.2. How do the proposed staging models differ in their criteria of stage
differentiation? Do they use any objective measures developed specifically
to differentiate between stages or other objective measures as empirical
evidence of the suggested staging models?

The number of identified stages differed among the models, with half
of them (50%) proposing four stages (see Table 2). A set of heteroge-
neous criteria have been used to differentiate between the various stages
(see Table 2). These included illness severity criteria based on psycho-
logical, physical, and social symptoms (N = 5, 55.5%) [56,46,50,57,471,
duration of the illness criteria based on length in years (N = 5, 55.5%)
[52,56,50,54,57], biometric criteria based on Body Mass Index (BMI) (N
=2, 22.2%) [50,57] and cognitive dysfunctions criteria, such as reward
processing system alterations (N = 1, 11.1%) [58]. Only one of the

studies [50] used an objective measure specifically developed to
differentiate between stages, namely the Clinician Administrative Staging
Instrument for Anorexia Nervosa (CASIAN; [51]), whereas two studies
[52,54] used other objective measures to allocate patients into stages,
namely the Depression and Anxiety Stress Scale (DASS; [53]) and the
Clinical Impairment Assessment (CIA; [55]) as empirical evidence of the
suggested staging models.

In the paragraphs that follow, results are presented separately for
studies that proposed models that explicitly suggested specific stages of
illness in AN patients only, in BN patients only, in BED patients only and
in mixed ED diagnoses. See Table 2 for more details.

3.2.1. Anorexia nervosa

Six different staging models were proposed among the seven articles
focusing on staging proposals in AN patients (Table 2). Four of these
identified four stages [56,46,44,50]. In their essay, Beumont and Touyz
[56] proposed a staging model according to which the clinical mani-
festations of the progression of AN were hypothesized to be organized in
the following four stages: (1) acute episode; (2) partial or complete
remission; (3) partial or complete relapse; (4) final outcome (including
recovery, fatality, chronicity or residual phase) (Fig. 2). Two main
criteria, based on the available literature at that time — though not
explicitly reported — were suggested to be used to differentiate the four
proposed staging phases: illness severity (physical, psychological, and
social symptoms), and duration of the illness. Following the acute phase,
if partial or complete remission is not reached, patients may show an
exacerbation of physical, psychological, and social symptoms leading to
partial or complete relapse, which in turn may lead to mortality, chro-
nicity, a residual phase, or recovery. When relapsing into chronicity,
isolation and lack in autonomy are frequently reported, paranoid and
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Table 1

Inclusion and exclusion criteria and data extraction based on PICOS criteria.

PICOS Inclusion criteria Exclusion Data extraction
criteria
e Sample e Number of
included participants
o All ages only other e Gender
e Female, male or psychiatric e Mean age
mixed gender studies diagnoses e ED diagnosis
Population e Any ED diagnosis e Sample e Other
composed by psychiatric
patients with diagnoses
other when present
medical
illnesses not
related to
EDs
e All types of e Treatment
Intervention psychological or information
medical interventions when provided
e Studies with and e Allocate into
Comparison without comparison groups where
group groups applicable
e ED-related symptoms e Studies do e Differences
e Body Mass Index not provide among patients
e Comorbid psychiatric an ED or
or psychological staging modifications
Outcome symptoms model where of outcome
e Neuropsychological specific variables over
and cognitive phases of time
functioning illness
progession
are proposed
e Empirical studies e Study design
(prospective or o Study setting
retrospective cohort,
cross-sectional, case-
control, or RCT)
e Reviews
Study design e Summaries
e Essays
e Panel studies
e Theoretical proposals
e English language

obsessive thoughts might be manifest, and body emaciation and
dysfunctional weight loss behaviors can become life-threatening. Ac-
cording to Beumont and Touyz [56], longer duration of the illness
indicated more severe cases, with the identified mean duration of AN
being seven years. BMI levels below 14 or 15 were also indicated as
significant markers of aggravation. Furthermore, even patients who
eventually recover are unlikely to fully return to their normal health,
with adverse physical, psychological and social effects often persisting.

In the non-systematic review by Maguire et al. [44] a four-stage
model defining the severity progression of AN was recommended with
the following stages: (1) mild or incipient; (2) moderate; (3) severe; (4)
extremely severe (Fig. 2). The proposed stages of AN were described by
Maguire et al. [44] based on severity progression using criteria taken
from the available literature at that time [61-65]. AN severity progres-
sion based on psychological, behavioral, and physical symptoms, which
largely varied across their proposed stages and among individuals was
suggested despite the criteria having not been specified and provided for
each single stage. Among the proposed psychological symptoms,
Maguire et al. [44] included body image disturbances (i.e., drive for
thinness and fear of weight), whereas for behavioral symptoms they
included both weight reduction behaviors (i.e., extreme dietary re-
striction) and compensatory behaviors, which might lead to significant
physical consequences such as loss of menses, hypophosphatemia and
cardiac dysfunctions.

The four-stage model proposed by Maguire et al. [44] was empiri-
cally tested by the same authors [50] on a sample of 171 young women
with full and subthreshold forms of AN using the scores from the
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Clinician Administrative Staging Instrument for Anorexia Nervosa (CASIAN;
[511), an objective measure specifically developed to differentiate be-
tween AN stages (Fig. 2). The CASIAN is a 34-item clinician adminis-
tered psychometric interview for the assessment of AN severity and
encompasses seven dimensions: weight/weight history, onset and
duration of illness, dietary control, compensatory behaviors, psycho-
logical status, physical status, and ego-syntonic features [51,50]. The
CASIAN appeared to be able to discriminate between the milder stages
(stages 1 and 2) of Maguire et al. [44]’s staging model of AN from the
more severe forms (stages 3 and 4). Specific cut-off scores are presented
in Table 2 and Fig. 2.

Cosci and Fava [46] in their review proposed a four-stage model of
AN which included: (1) prodromal stage; (2) acute manifestation; (3)
residual stage; (4) chronic stage, either in attenuated or persistent form.
The stages of AN (Fig. 2) proposed by Cosci and Fava [46] specifically
defined symptomatologic characteristics of AN, including behavioral,
physical, cognitive, social, and psychological symptoms as criteria,
based on the available literature at the time of publication
[66,67,68,44].

Despite these models sharing the same number of stages and
described in terms of psychological, physical, and social symptoms
severity, they differ in both the identified phases and the criteria used for
stage differentiation. In terms of stage identification, the model by
Beumont and Touyz [56] provides possible subtypes of the four pro-
posed stages (i.e., it recognizes different possible outcomes of the illness,
including relapse and remission). Moreover it is the only one identifying
both illness duration and BMI levels as severity markers, whereas Cosci
and Fava’s [46] staging model offers a more detailed description of
symptoms for each stage based on the available literature. However,
only one model is empirically tested through an objective measure that
differentiates between stages [44,50] (Fig. 2).

The two remaining staging models of AN identified two stages of the
illness [52,54]. Ambwani et al. [52] proposed a two-stage model of
progression of AN, which was empirically tested in a sample of 187
young women with AN in a longitudinal study. The recommended
staging model consisted of an (1) early stage and a (2) severe and
enduring AN (SE-AN) stage (Fig. 3). A time criterion, namely duration of
the illness, was used by Ambwani et al. [52] to allocate patients in either
of these two stages (< 3 years for early stage and > 7 years for SE-AN)
based on previous studies [69-72]. Additionally, due to the relevance of
psychological distress in eating symptomatology, Ambwani et al. [52]
defined SE-AN also based on severity of psychological distress criteria
assessed through the Depression and Anxiety Stress Scale (DASS; [53]),
establishing a cut-off score > 60 based on previous studies [73].

Ramos et al. [54] proposed and empirically tested a two-stage model
of AN, distinguishing between (1) non SE-AN and (2) SE-AN (Fig. 3) ina
longitudinal study with 139 AN patients. A time criterion, duration of
the illness, was used to allocate patients in either of these two stages (<
7 years for non SE-AN and > 7 years for SE-AN). Through an exploratory
analysis, Ramos et al. [54] also tested the role of an adjunctive criterion
for allocating patients in the aforementioned stages, that is clinical
impairment as assessed through the Clinical Impairment Assessment (CIA;
[55]), considering a cut-off score > 16 [54]. The CIA is a 16-item self-
report measure that assesses clinical impairment secondary to eating
disorders in three domains: personal, social, and cognitive. When also
considering clinical impairment as a criterion for their proposed staging
classification, significant differences emerged between the non-SE and
SE stages of AN, with SE-AN patients endorsing worse eating and
depressive symptomatology and worse emotion dysregulation. The two-
stage models share and empirically test the same conceptualization of
the illness as progressing from an early/non-severe phase to a severe and
enduring manifestation based on illness duration and general psycho-
logical distress/impairment in both cases assessed through the use of
objective measures (Fig. 3).

In the panel study by Steinglass et al. [57], a five-stage model of AN
progression was proposed (Fig. 4). To find consensus on a definition of
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Table 2

Article characteristics.
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Authors Country Methodology Diagnostic group and Definition of staging Criteria for staging Outcomes or relevant
sample characteristics findings
Reviews
Maguire Australia Review AN Four-stage model of AN: (1) Total symptomatic severity of The use of a standardized
et al. USA mild or incipient; (2) AN, including psychological, staging model for AN might
[44] UK moderate; (3) severe; (4) physical and behavioral serve to accommodate the
New extremely severe AN. symptoms. heterogeneous presentations
Zealand of the illness within the same
diagnosis, distinguishing
between different sub-
groups of patients based on
symptomatic and prognostic
factors.
Cosci and Italy Systematic review AN and BN Four-stage model: (1) Descriptive characteristics of The staging model allows to
Fava U.S.A. prodromal phase; (2) acute the illness based on behavioral,  assess the longitudinal
[46] manifestation; (3) residual physical, cognitive, social and development of mental
phase; (4) chronic phase (in psychological symptoms taken disorders. It also offers an
attenuated or persistent from the available literature. alternative to the traditional
form). diagnostic classification,
since it allows not only to
determine the progression of
a disorder, but also to
estimate where a certain
patient is located along a
continuum of severity.
Treasure UK Systematic review Mixed ED diagnoses Four-stage model of ED Descriptive characteristics of The existence of stages is
etal Israel according to McGorry et al. the illness based on behavioral, = supported in patients with
[47] Australia [29] conceptualization of physical, neuropsychological AN and it allows to
staging for psychosis: (1) and social symptoms taken determine prognosis and
high risk; (2) early syndrome  from epidemiological studies implement optimal
(including subsyndromal and neuropsychological interventions.
forms); (3) full syndrome; (4) findings. Accessible interventions in
severe enduring illness. the early stages of the illness
might attenuate the
symptomatology and
tailored interventions at
different stages of the illness
might improve outcomes.
[48] UK Summary Mixed ED diagnoses Four-stage model of ED Descriptive characteristics of Specific interventions
according to McGorry et al. the illness based on behavioral,  should be implemented
[29] conceptualization of physical, neuropsychological depending on the stage of
staging for psychosis: (1) and social symptoms taken the illness.
high risk; (2) early syndrome  from epidemiological studies Specifically, whereas
(including subsyndromal and neuropsychological guidelines already exist for
forms); (3) full syndrome; (4) findings. the treatment of the first
severe enduring illness stages of the illness, less is
known about the treatment
of SE forms of eating
disorders. These might
include cognitive and
cognitive-behavioral
interventions, exposure
therapy and brain
stimulation.
Hay and Australia Systematic review Mixed ED diagnoses Four-stage model of ED by Descriptive characteristics of The use of the staging
Touyz Treasure et al. [47], applied the illness based on behavioral,  approach is useful in AN to
[49] to SE-AN. physical, neuropsychological improve outcomes and

Empirical studies

Maguire
et al.
[50]

Australia
USA
UK

Longitudinal study

171 patients with full
and subthreshold forms
of AN, aged 24.39
(+8.05), range 16-58,
100% females, treated
either with an intensive

Four-stage model of AN: (1)
mild or incipient; (2)
moderate; (3) severe; (4)
extremely severe AN.

and social symptoms taken
from epidemiological studies
and neuropsychological
findings.

Cut-off points on the Clinician
Administrative Staging
Instrument for Anorexia Nervosa
(CASIAN) [51] scores as
follows: < 34.50 for stage 1; >
34.50 for stage 2; >48.50 for
stage 3; > 52.50 for stage 4.

treatment approaches,
whereas further
investigations are needed for
others ED diagnoses.

Severe and enduring AN
might be treated through
goals modification, de-
emphasization of weight
gain and focus on
maintaining factors.

The identified staging model
and the cut-off scores used
are able to detect patients at
different stages of the illness.
Patients with more severe
stages engaged in more
intensive treatment options,

(continued on next page)
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Authors Country

Methodology Diagnostic group and

sample characteristics

Definition of staging

Criteria for staging

Outcomes or relevant
findings

Ambwani UK

program or in an
outpatient setting.

Longitudinal study 87 patients with AN

etal. (97.5% white, 1.3%

[52] mixed white/black,
1.3% asian), aged 27.81
(£ 9.80), 96.8% females,
treated in a NHS
outpatient setting for
eating disorders.

Ramos Portugal Longitudinal study 139 patients with AN,
et al. aged 23.82 (+ 8.70),
[54] 92.09% females, treated

both in outpatient and
inpatient settings in two
different hospitals
specialized in ED
treatment.

Others

Beumont Australia Essay AN
and
Touyz
[56]

Steinglass USA Panel study. AN

et al. 31 experts in AN from
[571 different fields have
been longitudinally
interviewed to
achieve consensus on
a staging model of
AN.
Bodell & Canada Theoretical proposal BED
Racine
[58]

Two-stage model of AN: (1)
early stage; (2)

severe and enduring (SE)
anorexia nervosa.

Two-stage model of AN: (1)
non-SE-AN and (2) SE-AN.

Four-stage model of AN: (1)
acute episode; (2) partial or
complete remission; (3)

partial or complete relapse;
(4) final outcome (recovery,

fatality, chronicity, residual).

Five-stage model of AN: (1)
subsyndromal; (2) full
syndrome/early AN; (3)
persistent illness; (4) partial

remission; (5) full remission.

Three-stage model of BED:
(1) at risk; (2) recent-onset;
(3) established BED.

Two criteria: (1) duration of
the illness (< 3 years for early
stage and > 7 years for SE); (2)
distress levels (only for SE-AN)
assessed through the
Depression and Anxiety Stress
Scale (DASS; [53]) (>60)

One main criterion: illness
duration (<7 years for non-SE-
AN and >7 years for SE-AN).

As an adjunctive exploratory
analysis, two criteria: (1)
illness duration; (2)
impairment levels assessed
through the Clinical Impairment
Assessment (CIA; [55]) (>16)
in three domains: personal,
social, and cognitive.

Two criteria: (1) illness
severity (nutritional
disturbance, medical
problems, psychopathology,
behavioral abnormalities and
psychosocial functioning); (2)
illness duration, for which
criteria are not specified but
that might represent a severity
marker (mean duration of the
illness 7 years)

Three criteria: (1) illness
duration (< 1 year for early
stage; > 3 years for persistent
AN; >1 year without
symptoms for remission); (2)
eating-disordered symptoms,
including body-image
disturbance; (3) BMI levels
(<18.5 in defining illness).
One main criterion: cognitive
dysfunctions levels based on
dysfunctional reward
processing alterations.

such as hospital treatment,
whereas patients at a milder
stage were less likely to be
treated in an inpatient
setting.

Patients in the SE stage of
AN reported more lifetime
hospitalization, worse
disordered eating symptoms
and more impaired work
and social well-being. The
clinical utility of using the 7-
years threshold together
with distress levels as a
marker of severity has been
supported. Different
treatment efforts at different
stages of the illness are
needed.

Patients in the SE stage of
AN (only based on illness
duration) reported a higher
number of previous
hospitalizations than those
in the non-SE stage.

When also considering
clinical impairment, patients
in the SE stage of AN
reported significantly higher
levels of eating and
depressive psychopathology
and emotion dysregulation.

Thinking of AN as an illness
progressing through
different stages might help
personalizing treatments. In
particular, it might be
beneficial for patients in the
most severe stages of the
illness, in which severe
emaciation and life-
threatening behaviors are
present.

Restrictive eating is the
central behavioral
characteristic of all the
stages, whereas its absence
is central to all the stages of
recovery. BMI has been
indicated as an important
biological marker of illness
in the full syndrome.

As novel treatments for BED
patients target reward
processing, considering and
testing reward alterations
changes over stages of the
illness might be useful to
target specific reward
processing alterations at
different phases, as well as
preventing the development
of BED in individuals with
high reward sensitivity.

staging in this clinical population, thirty-one experts in the treatment of
AN from different disciplines (psychiatry, psychology, internal medi-
cine, adolescent medicine, social work and nutrition) were interviewed.
The final proposed staging model of AN included five stages: (1) sub-
syndromal; (2) full syndrome; (3) persistent illness; or (4) partial
remission; (5) full remission. From full syndrome a patient may progress
to persistent illness or alternatively obtain partial remission and finally

full remission with a possible repetition of the cycle of illness. Stages
were defined based on illness duration and AN symptomatological
(behavioral, cognitive, and biological) criteria. Concerning time frames,
consensus was met in assigning an illness duration < 1 year for the early
stage, > 3 years for persistent AN (with a time range varying from 3 to
10 years), >1 year without symptoms for partial remission and > 3 years
without symptoms for full remission. Regarding the behavioral
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Identified stages

Stage 2 Stage 3 Stage 4
Stage 1 Partial/complete Partial/complete (I;inal o:JgE(:Tome
. . eumon ouyz,
Acute (Beumont & Touyz, 2003) remission (Beumont relapse (Beumont & 2003) Y
Mild/incioi & Touyz, 2003) Touyz, 2003) Ext |
xtrem ver
! InCIpIentzéh:I??u\re etal., 2008, Moderate (Maguire Severe (Maguire et (Magemreeetya\sezogae
brod Lo etal., 2008, 2017) al., 2008, 2017) 2008
rodromal (Cosci & Fava, 2013) Acute (Cosci & Fava, Residual (Cosci & Chronic (Cosci &
2013) Fava, 2013) Fava, 2013)

Staging criteria

lliness severity (physical, psychological and social symptoms) and duration of the illness
(Beumont & Touyz, 2003).

Score at the CASIAN Score at the CASIAN Score at the CASIAN Score at the CASIAN
< 34.50 (Maguire et al., 2008, 2017) > 34.50 ( Magulre etal., 2008, > 48.50 ( Magulre etal., 2008, > 52.50 (Magulre etal., 2008,
Severe restriction, Extreme emaciation,

increased activity levels,
Uneasiness and fullness after eating denial of the ,%ess Residual ! Iat}onous exercise, rtlrs1k

reduction of food intake, choice of safe growing attention to body egésclfg Fsa{f??o%ms of co-occurance wi

food (Cosci & Fava, 2013) weight/size, social other psychiatric
impairment (Cosci & Fava, dlsorders COSCI&Fava

2013)

Fig. 2. Four-stage models of AN.

3.2.2. Bulimia Nervosa
Only one of the included articles proposed a specific staging model
Stage 1 St 2 for B.N [46]. Similar?y to Fhe st.aging model proposed for AN patients,
Early (Ambwani ot a1, 2020 Sovere an?jeendumg Cosci and Fava [46] in their review suggested a four-stage model of BN,
Non severe agdzggzc)luring (Ramos e,/ (AmbwanieLal, 2020; Ramos et including: (1) prodromal stage; (2) acute manifestation; (3) residual
stage; (4) chronic stage, either in attenuated or persistent form. Several
symptomatologic criteria, including behavioral, physical, cognitive,
social, and psychological symptoms, taken from the available literature

W ! [74,75,76], were proposed to describe the BN characteristics in each
ness duration > 7 years (Ambwani et al., 2020;

lliness duration < 3 years (Ambwani et al., 2020) .
Ramos et al., 2022) + score > 60 on the DASS Stage (Flg 5).
liness duration < 7 years (Ramos etal., 2022) (Ambwani et al., 2020) and score >16 on the CIA

(Ramos et al., 2022)

Identified stages

Staging criteria

3.2.3. Binge-eating disorder
Among the 11 included articles, only one as a theoretical proposal
[58] suggested a staging model for BED, including three stages: (1) at

Fig. 3. Two-stage models of AN.

components, the panel agreed in recognizing restrictive eating as char- risk; (2) recent-onset; (3) established BED (Fig. 6). The main criterion for
acterizing almost all stages of the illness. Specifically, mild to moderate their stages classification was represented by the level of cognitive
restrictive eating behaviors were observed in the subsyndromal phase, functioning, in particular the reward processing alterations in this
whereas a criterion of no more than minimal restriction was required for clinical population, based on existing reward processing models of
partial remission and for complete remission, together with abstinence addiction (i.e., [77]) and binge-type eating disorder (i.e., [78,79]).
from binge-purging behaviors. A high consensus was met in recognizing Specifically, it was suggested that the at-risk stage was characterized by
the existence of a subsyndromal phase, characterized by body image a hypersensitivity to both the anticipatory (wanting) and the hedonic
disturbances and mild restrictive eating, without significant weight loss. (liking) aspects of food-related and non-food-related rewards, whereas
From a cognitive perspective, all stages were characterized by body with the progression of the illness a gradual increase in the value
image disturbance. In terms of medical components, BMI was identified attributed to binge cues (wanting) and a stabilization or a decrease of
as an important biological marker, with levels < 18.5 defining persistent liking might be observed. See Fig. 6 for more details.

illness. However, the exact BMI score needed to determine whether an

individual is at a low risk of relapse and more likely to have an 3.2.4. Mixed ED diagnoses

improvement in ED symptoms is still unclear. Three of the included papers [47-49], presented the same staging

Py
>

> Subsyndromal phase > Full syndrome Full, repeat
Partial
remission
Rem
Duration of the illness and symptomatologic characteristics (behavioral, cognitive, and biological) >

Fig. 4. Steinglass et al., (2020) staging model of AN [57].
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> Prodromal phase > Acute manifestation >

Residual phase > Chronic phase >

Diminished perceived
control over eating,
inappropriate
compensatory
behaviors

Anorexia, low self-esteem, depressed
mood, anhedonia, generalized anxiety
and irritability

Self-imposed caloric
restriction stimulates
hunger and binge-
eatung and a vicious
cycle generates

Residual symptoms

Fig. 5. Cosci and Fava [46] staging model of BN.

At risk phase >

Recent-onset

> Established BED >

Hypersensitive to all rewards
(food and non-food rewards)

Hypersensitive to food but not non-
food rewards

Hypersensitive to valuation, but not
hedonic impact of food (greater
‘wanting' but not 'liking' of food)

Fig. 6. Bodell and Racine [58] mechanistic staging model of BED (Bodell & Racine, 2022).

model for mixed ED diagnoses. Treasure et al. [47,48], in line with the
staging model of McGorry et al. [29], proposed in their review and
summary respectively a four-stage model of ED including the following
stages: (1) high risk; (2) early syndrome; (3) full syndrome; (4) severe
enduring illness (Fig. 7). Based on epidemiological studies, neuropsy-
chological findings, treatment responsivity and prognosis in ED, a lon-
gitudinal progression of ED illness was suggested according to a four-
stage conceptualization. Predisposing factors, differentiated for AN,
BN and BED, such as obsessive-compulsive traits, attentional bias and
cognitive inflexibility in AN and a family history of obesity in BN and
BED, are predominant during the initial stages of the illness of in-
dividuals at risk and might increase the vulnerability to develop an ED.
Subsequently, the early stage of the illness is characterized by initial
weight loss that might be followed by restrictive eating and/or
compensatory behaviors. With the progression of the illness, conse-
quences on brain plasticity and neuroadaptation might manifest as a
result of starvation or prolonged dysfunctional eating behaviors and
might be associated with social isolation and loneliness that in turn
might lead to the development of a full syndrome. A chronic phase,
severe and enduring illness, might follow, with serious medical, psy-
chological, and social consequences.

3.3. What stage-specific interventions, if any, are suggested in relation to
the proposed staging models?

Only three of the included papers [47-49] suggested specific stage-
oriented treatments in reference to their proposed staging models for
ED. In Treasure et al. [47,48] an overview of stage-oriented treatments
for both AN, BN and BED was presented. For the at-risk stage of AN,
preventive interventions, such as media literacy, resilience to fat talk,
and approaches targeting cognitive dissonance, were recommended.
Family-based therapy (FBT) was recommended for the early forms of
AN, whereas for the severe and enduring phase a combination of
medication, psychotherapy, and inpatient care, together with in-
terventions to improve quality of life, have been shown to be effective.
For at-risk stages of BN and BED, interventions targeting body dissatis-
faction have been shown to be useful, while cognitive-behavioral ther-
apy (CBT) is recommended across all stages of the illness [47,48].

In the systematic review by Hay and Touyz [49], the aforementioned
staging model of ED [47] was adopted with a specific focus on the SE-AN
stage. In their work, Hay and Touyz [49] highlighted the clinical utility
of reducing psychosocial and neurocognitive disturbances and of de-
emphasizing weight regain in the SE-AN stage. More specifically, the
use of cognitive-behavioral therapy for severe and enduring AN (CBT-
SE) was also supported to improve quality of life, social adjustment, and
depression, as well as BMI levels. Other treatment options included
transcranial magnetic stimulation (rTMS) and cognitive remediation
therapy (CRT), targeting neurocognitive inflexibility, combined with
intensive multidisciplinary usual care. Furthermore, an outpatient
treatment option named the Anorexia Nervosa Intensive Treatment
Team (ANITT; [80]), consisting of a combination of supportive care and
specific schema psychological therapies targeting inflexibility, was
mentioned for the specific SE-AN stage of AN illness [49].

4. Discussion

The present systematic scoping review aimed to map the existing
staging models that explicitly proposed a classification of the progres-
sion of the ED illness in distinct stages and to identify their applications
and potential knowledge gaps. Nine staging models have been identified
in the available ED literature, the majority of which concerned patients
with AN [46,50,52,54,56,57], followed by mixed ED diagnoses [47,48],
BN [46] and BED [58]. Empirical data on these staging models is still
scarce and most of the literature on the topic included theoretical pro-
posals, with only three empirically tested staging models, all of them for
AN.

Overall in the available proposed staging models of ED, a consensus
on the definition and number of stages and on the criteria used for their
conceptualization was lacking. The number of stages ranged from two to
five, although most studies identified four phases. The identified pro-
posals of staging models in ED are in line with the view that staging
represents a useful approach to better conceptualize the longitudinal
progression of an illness, as proceeding along a continuum of severity
that goes from an early phase to chronic manifestations of the illness.
The inclusion of early and/or subsyndromal stages also allows the
identification of non-specific forms of the disorder, which represents one

> High risk >

Early syndrome >

Full syndrome

> Severe and enduring >

Symptomatologic characteristics and neuroprogression of the illness >

Fig. 7. Treasure et al., (2015) staging model of eating disorders (AN, BN and BED) (from [47], p. 179; [49]).
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of the goals of the staging approach [28]. Detecting at-risk individuals
for a certain disorder might indeed be clinically useful to prevent illness
progression, as early successful treatments might radically change the
prognosis of the disorder [29].

Indeed, more than a half of the nine staging models available (75%)
took into account early or high-risk stages in ED. The earlier stages of the
illness, such as prodromal [46], subsyndromal [57], mild/incipient
[50], early syndrome [52,47], or at-risk [58] were mostly characterized
by body-image disturbances or moderate eating restrictions. A pre-
morbid high-risk stage characterized by the presence of predisposing
factors (i.e., obsessive-compulsive traits in patients with AN and per-
sonal or family history of obesity in BN and BED) has also been proposed
[471.

The early phases of the illness are thought to progress to an acute
manifestation [46], a full syndrome [47,57], a moderate stage [50], or
an acute episode [56], corresponding to full diagnostic criteria. Two
models only [46,56] proposed a residual phase following the acute
manifestation, as a possible consequence of a partial persistence of the
disorder or of an aggravation of pre-existing personality traits as a
response to stressful events [46]. Alternatively, at this point of the
illness, during which treatment is usually provided, partial or complete
remission can be observed as a stage of the ED illness. The remission
stage has been proposed in only two of the reviewed staging models
[56,57], and described as an absence of restrictive eating and/or binge-
purging behaviors for at least 1 year (partial remission) or 3 years (full
remission) [57]. Remission might be followed by a relapse phase, either
partial or complete, which however has been proposed in one model
only without a detailed description of its characteristics [56].
Conversely, in the majority of the staging models it has been acknowl-
edged that in the case of remission failure a more persistent form of the
illness might take hold, specifically defined as severe and enduring
[47,48,52,54], severe [50], persistent [57], chronic [46,56], or estab-
lished [58]. One model only proposed a recovery stage, though without
providing a detailed description of this stage and its criteria [56].

In line with the existing evidence for other clinical populations with
mood disorders and schizophrenia [81], all the proposed staging models
of ED included physical/medical, cognitive, behavioral, and social
symptoms as criteria of progression of ED illness in all the stages. In
terms of physical/medical criteria, BMI has been identified as the only
biometrical marker [50,57], whereas a cognitive marker — the level of
reward processing alterations — was used as a criterion for the staging
classification in BED patients [58]. In a earlier study [47] the persistence
of symptoms of ED illnesses has been indeed considered as a conse-
quence of neurobiological mechanisms, as dysfunctional eating behav-
iors, including fasting, feasting and the oscillation between these
behaviors might influence brain development and functioning [47].
Behavioral criteria included for example dietary restriction for AN and
binging/purging behaviors for BN [44,46], whereas social symptoms
included isolation and failure in establishing autonomy [46,56].

Illness duration has also been identified as a shared severity marker
criterion in some proposed staging models in ED. Even though a general
consensus was not met on specific time thresholds, authors have found
that the mean duration of AN before successful recovery corresponded to
seven years, and that the presence of symptoms for more than seven
years might lead to or imply the progression to the severe and enduring
stage of the illness [52,54,56], whereas specific time thresholds have not
been indicated for the other ED diagnoses.

In line with previous studies in other clinical populations, most of the
included studies have not empirically tested their staging proposals. Few
studies of the proposed ED staging models, in particular of AN, used
objective measures specifically developed to classify the stages or other
objective measures as empirical evidence of the suggested staging
models. The CASIAN was the only objective measure specifically
developed and tested for the assessment of staging in AN [50]. Inter-
estingly, in the staging model by Ambwani et al. [52] psychological
distress levels were also evaluated through the DASS [53] as a criterion
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to allocate AN patients in the severe and enduring stage. Similarly, in the
staging model by Ramos et al. [54], clinical impairment levels were
assessed through the CIA [55] as a possible adjunctive criterion to
allocate AN patients into stages (together with illness duration), even
though in an exploratory way [54]. By combining illness duration and
clinical impairment as criteria for staging classification compared to
illness duration only, significant differences between patients in the two
different stages emerged, highlighting that clinical impairment might
represent an important severity marker in AN [54]. The presence of
medical and psychiatric comorbidities might indeed represent an
important severity indicator in patients with ED, as it has been found to
partially explain mortality and to be associated with greater psychopa-
thology and illness duration [82,83].

However, more explicit operationalizations of criteria for each stage
of progression of ED illness is needed in future staging proposals.
Moreover, despite the attempt to apply a biopsychological perspective to
staging models in ED, in the reviewed staging models of ED there is a
scarcity of biological, medical, metabolic and neurocognitive markers
used as criteria to describe and differentiate between stages. A better
definition of the clinical psychological features not limited to eating
disorders related symptomatology is also warranted.

Furthermore, despite the utility that the staging approach might
have for treatment planning and the existence of stage-oriented treat-
ments in other clinical populations as well [29,84], only one of the
included proposed staging models [47,48] took specific stage-oriented
interventions into account for all the phases of ED patients, whereas in
another study treatment recommendations were proposed for SE-AN
stage only [49]. Despite the lack of empirical data, the proposed treat-
ment recommendations for the most advanced stages matched the
clinical guidelines for the treatment of AN, BN and BED [85,86] quite
well.

5. Limitations and future directions

The results of the present review must be considered in light of its
limitations. Only three databases were used for the selection of the
studies, combining a limited number of keywords as per systematic
search guidelines. Studies were selected combining “anorexia nervosa,
or bulimia nervosa, or binge eating disorder, or eating disorders” AND
“staging” and as a result numerous longitudinal studies that provide
important information about the possible different stages of the main ED
without using “staging” as a keyword were excluded, thus introducing a
possible selection bias in the current work. The purpose of the work,
however, was not to review the empirical evidence regarding specific
stages in ED, such as recovery, relapse, and chronicity, but rather to
provide an overview of proposed models of staging in EDs. Furthermore,
considering the recent attention given to the addressed topic, a time
criterion was used and might have led to the exclusion of other relevant,
but less recent works. Despite these considerations, important recom-
mendations can be made.

The current scoping review underscores the need for further empir-
ical research to operationalize staging in AN and to extend staging
models to BN and BED populations, since staging might represent a
useful clinical tool to place patients with ED at a specific point of the
illness and to guide clinicians in the selection of the right treatment at
the right time based on evidence-based data.

A comprehensive definition of staging based on the existing multi-
component data and on a biopsychosocial perspective is warranted in
future staging conceptualizations and operationalizations of ED. A major
focus on medical features, metabolic and neurological modifications,
and biomarkers such as those mentioned in clinical guidelines [85,86]
that may characterize ED progression [17,87-89] is warranted, as well as
the consideration of common psychological symptoms not limited to
eating disorder-related ones [54,90]. Alternatively, in line with the most
empirically validated model of EDs [12], operationalizing a compre-
hensive transdiagnostic staging model of ED should be encouraged as
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particularly useful for clinical practice. Conducting further systematic
reviews in support of specific characteristics and features of each ED
stage (high-risk/prodromal/early/incipient, acute/full/moderate, par-
tial or complete remission, severe and enduring/persistent/chronic) is
also warranted.

In particular, a better understanding of the prodromal symptoms that
usually precede eating disorders and that have been acknowledged in
some of the models [52,58,46,50,47] is needed. Common prodromal
symptoms have been identified, including eating difficulties, dietary
restrictions, fasting, and weight/shape concerns and other psychiatric
disorder-related symptoms, such as anxiety, depression, alcohol use,
non-suicidal self-injury and childhood trauma [91-93]. However, recent
evidence has underlined the need to further explore the role of pre-
morbid psychiatric diagnoses as possible risk factors of longer ED
duration or as indicative of a distinct premorbid phase. Despite longi-
tudinal studies not always allowing the differentiation between risk-
factors and premorbid signs of the illness [94] research studies should
be attempted. Another aspect that should be further explored concerns
the description of the phases that might follow the acute phase, namely
residual, remission, relapse and recovery stages, while taking into ac-
count the literature of reviews, meta-analyses and longitudinal studies
on the residual [15], relapse [17,95], remission [96] and recovery [97]
phases.

Considering that only three models out of nine provided empirical
data, future empirical research is also warranted to test such staging
models, especially to better identify stage-oriented treatments and in-
terventions. To implement the conceptualization of staging models in
ED, longitudinal studies as well as novel statistical methodologies, such
as the network approach which defines mental disorders as a dynamic
interplay of symptoms instead of a consequence of a common cause [98-
100], might be useful, as has been found in other clinical populations
[101]. Temporal networks, a specific class of networks [102,103], pro-
vides information about which symptoms predict an increase in other
symptoms at a future time point, as well as the strength of these pre-
dictive relationships. We recommend future studies to use network
models from longitudinal data, both cross-sectional and temporal net-
works [104,105], to explore the progression of ED illnesses and the
related possible staging models. Network models from longitudinal data
inform both individual and inter-individual changes over time through
the comparison of repeated measurement, with different objectives and
results depending on whether cross-sectional or temporal networks are
modeled. More in detail, modeling temporal networks from longitudinal
data allows retrieving directional network models, in which the con-
nections between nodes show the directionality of the effect, thus
informing on the causal relationship between variables [106,107]. On
the other hand, cross-sectional networks allow the comparison of
network structures obtained from populations with different levels of ED
symptom severity or with different illness duration, as has been done in
other clinical populations [108-110]. This would provide insight into
the temporal stability or changes of a particular configuration of
symptoms, providing the groundwork to identify markers for specific
stages of the disorder, from prodromal and early stages to severe and
enduring. Similarly, sequence analyses and hierarchical clustering
might be used to respectively detect underlying patterns in temporally
ordered data and characterize patterns of development of the ED illness
[83].
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