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Abstract

Objective: Psychiatric illnesses, like medical illnesses, can sometimes be considered as
progressing through stages. Understanding these stages can lead to a better understanding of
pathophysiology, and clarification of prognosis and treatment needs. Opinions from experts in the
field of anorexia nervosa (AN) were sought to create a model of stages of illness.

Method: The Delphi approach was used to achieve consensus from a panel of 31 individuals from
a range of disciplines with expertise in AN. Over three iterative rounds, participants rated
agreement with statements about an overall staging framework and definitions of specific stages.

Results: Agreement was reached about a longitudinal progression including Subsyndromal, Full
Syndrome, Persistent IlIness, and Partial and Full Remission. The panel achieved consensus in
defining Subsyndromal AN as characterized by body image disturbance and mild to moderate
restrictive eating. Overall, there was consensus that restrictive eating is central to the behavioral
features of all stages of AN, and agreement that its absence is essential to any stage of health.
There was little consensus about biological markers, other than body mass index, and no
consensus about quality of life indices associated with different stages.

Discussion: This panel discussion yielded an expert-informed staging model for AN. This
model now needs to be tested for its validity. The lack of consensus in several areas highlighted
other research questions to address in order to develop an empirically valid and scientifically
useful model of the progression of AN.
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INTRODUCTION

What kind of disorder is anorexia nervosa (AN)? Is it episodic, as mood disorders can be? Is
it progressive, like some forms of schizophrenia? Or is it persistent, more similar to some
forms of substance use disorders? Clinical presentations of AN vary in numerous factors,
including age, developmental stage, and illness duration. IlIness course also varies, with
some individuals recovering quickly and fully and others manifesting mild, moderate, or
severe levels of symptoms over an extended period (Eddy et al., 2017; Steinhausen, 2002).
Classifying presentations into discrete stages of illness has had great clinical utility for
medical illnesses (Association TCCotNYH, 1994; Liam et al., 2015; Odicino, Pecorelli,
Zigliani, & Creasman, 2008). The prototypical framework comes from cancer care, where a
range of biological markers are used to classify tumor staging, and each distinct stage has
prognostic and treatment implications (Odicino et al., 2008). Iliness-staging has drawn
interest in psychiatry (though not necessarily universal support; Alda & Kapczinski, 2016;
Dodd, Berk, Kelin, Mancini, & Schacht, 2013), and the need for a similar illness-staging
framework for eating disorders has been well articulated (Treasure, Stein, & Maguire, 2015).
Across psychiatry, it has been challenging to develop staging models that penetrate the work
of researchers and clinicians (Frank, 2005). One barrier is that new definitions may require
investigators to compromise in order to agree, and new definitions may interfere with
comparisons with prior research where old definitions may have been used (Frank, 2005;
Frank et al., 1991). A framework needs to have agreement from the field to increase the
likelihood of its acceptance, and therefore to be of value. Expert input in the development of
a staging model does not indicate model validity; rather, agreement within the field will
facilitate the necessary science to determine the most useful staging model. Here, we present
the results from a panel of experts surveyed about potential descriptions of stages and
progression of illness in AN.

Broadly speaking, clinical staging frameworks aim to distinguish between phases of illness
and are most useful when there is a predictable, longitudinal progression from one phase to
the next. As the disease progresses, dissociable phases are distinguished by differences in
treatment recommendations or prognosis. In AN, early descriptions alluded to the concept of
stages, including a prodromal stage characterized by discomfort with fullness and mild food
restriction that progresses to more severe food restriction, increased activity levels, and the
onset of weight loss (Gull, 1873; Treasure et al., 2015). More recently, one self-report
instrument was developed to assess stages of illness in AN (Maguire et al., 2012): while it
did discriminate between “mild” and “severe,” it did not distinguish along other categories
and its predictive validity for long-term illness course has not yet been examined (Maguire et
al., 2017). There is also field-wide interest in identifying chronic AN (Tierney & Fox, 2009),
as well as recovery (Bardone-Cone, Hunt, & Watson, 2018; Khalsa, Portnoff, McCurdy-
McKinnon, & Feusner, 2017; Kordy et al., 2002). In developing a clinical staging
framework, the goal for this panel was to identify specific clinical parameters that suggest an
individual is in one stage versus another (Frank, 2005; Frank et al., 1991).

An illness-staging framework has potential to improve personalized treatment and advance
scientific understanding of biobehavioral mechanisms of illness. Identifying discrete stages
would allow for more homogeneous groups in research studies, which may improve
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understanding of illness mechanisms and/or development of more effective treatments.
These groupings would also enhance the rigor of pooling across studies as science continues
to demand larger samples sizes that are difficult to achieve in less common illnesses such as
AN. One possible limitation in current neurobiological research in AN is that, without clear
definitions of stages, heterogeneity may be clouding the detection of biological markers. As
noted by Treasure et al. (2015), malnutrition affects the body, including the brain, and may
lead to neuroprogression (a term used interchangeably with neuroadaptation to describe
biological characteristics that may mark and/or shape pathophysiology) (Berk et al., 2011;
Moylan, Maes, Wray, & Berk, 2013). Biomarkers of early illness may differ from persistent
illness. Ideally, if there are stages of illness, this would be determined empirically and/or
through advances in understanding pathophysiology. However, because the pathophysiology
of AN remains uncertain, a staging framework may be a helpful step toward clarifying
pathophysiology and advancing neuroscience research.

This study aimed to achieve expert consensus in definitions of stages of illness progression
in AN using the Delphi approach (Linstone & Turoff, 1975). This method is an established
technique for developing consensus by experts in the field and has been applied in the
medical context when data-based guidelines or an accepted set of standards are lacking
(Bader, McDonald, & Selby, 2009; Cabral et al., 2005; Eubank et al., 2016; Fish & Busby,
1996; Hasson, Keeney, & McKenna, 2000; Jones & Hunter, 1995). The Delphi method is a
multistage process, in which panelists respond over several iterative rounds with the goal of
reaching consensus. Each round builds off the last: panelists are asked to clarify and reassess
their responses as they learn the views of the group. The putative strengths of this method
are that opinions come from individuals who have a relevant expertise (Dalkey, Rourke,
Lewis, & Snyder, 1972), that the responses are anonymous, and therefore cannot be unduly
influenced by interpersonal factors (Fish & Busby, 1996), and that the forces of the group
can be mobilized to move the experts toward consensus. The current study elicited an expert
panel’s ideas on behavioral, cognitive, and biological features of stages of AN.

2| METHOD

In the Delphi method, participant selection (sampling) is purposive (not random) in order to
recruit panelists who are experts in the topic under investigation. Inclusion criteria were used
to identify and recruit participants with highly specialized knowledge of AN. “Expertise”
was defined as greater than 10 years of experience in the field of AN, as well as membership
in either the Eating Disorders Research Society or the Academy for Eating Disorders. To
identify a range of participants meeting these criteria with geographic and disciplinary
diversity, study investigators contacted 63 eating disorders professionals in relevant
disciplines in both clinical and academic settings. Individuals were asked to nominate other
professionals who met the established criteria outlined above. Forty-two individuals across
specialties, including psychiatry, psychology, internal medicine, adolescent medicine,
nutrition, and social work, were invited to participate.

In the initial contact, potential participants were informed that there would be three rounds
of questions and were asked to commit to participating in all rounds. Respondents remained
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anonymous to one another throughout the study. At the conclusion of the study, panelists
were offered the opportunity to be acknowledged in the publication.

Round 1 consisted of 16 open-ended questions developed by the authors (questions available
upon request), in three parts, with opportunities for comments after each question. Part 1
provided a potential clinical staging framework that was drawn from existing proposals in
the literature (Bardone-Cone et al., 2018; Treasure et al., 2015), and sought ideas about
behavioral, cognitive, and biological components that might distinguish these stages from
each other. The proposed stages included: Subsyndromal, Full Syndrome, Persistent, Partial
Remission, Remission, and Full Syndrome, and Repeat Episode. Potential additional
modifiers of Full Syndrome included “Early” and “First Episode.” Part 2 asked panelists to
consider biological factors (bone density, gonadal hormones, thyroid function, white blood
cell count, and cortisol levels) that might be useful in a staging model. Part 3 asked panelists
to consider aspects of functional impairment (achievement different from expected at work
or school and impairment in social relationships) that might distinguish between stages of
illness. Responses to Round 1 were collated and systematically analyzed for themes to
create items (statements) for Round 2.

Round 2 consisted of 47 statements, integrating responses from Round 1 and taken as close
to verbatim from panelists as possible. These statements also aimed to refine terms and
definitions of each proposed stage, including specification of time frames. Instructions to
participants emphasized identifying specific clinical parameters (termed, “hinge points”) for
each stage. Panelists were asked to rate their level of agreement with each item on a 5-point
Likert scale, ranging from “Strongly Agree” to “Strongly Disagree.” Room for comment
was included.

Round 3 consisted of 34 statements and a reference figure depicting the proposed stages.
Items were omitted if there was consensus (two items, see Section 2.1) or less than 50%
agreement (13 items) in Round 2. Each statement was accompanied by a histogram showing
the distribution of responses for that item, the individual participant’s rating in Round 2, and
a Likert scale for rating agreement.

2.1| Data analysis

Responses to Round 1 were analyzed using content analysis (Hsieh & Shannon, 2005),
coded by the investigators separately (J.E.S. and D.R.G.) and then reviewed for consensus.
Items were deemed idiosyncratic if they were attributable to a single respondent and these
items were not integrated into future rounds. For Rounds 2 and 3, consensus was defined as
>85% agreement (or disagreement) and “near consensus” was defined as >75% agreement
(or disagreement) (Buchman, Attia, Dawson, & Steinglass, 2019; Mittnacht & Bulik, 2015;
Noetel, Dawson, Hay, & Touyz, 2017). Frequencies were calculated to determine the
percentage of panelists who responded “Agree” or “Strongly Agree” (or the opposite). Mean
responses and SDs for each item in Round 3 were calculated.
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3| RESULTS

Thirty-one individuals completed Round 1 and therefore constituted the expert panel.
Participants included 15 MDs in psychiatry or medicine, 14 PhDs in psychology or social
work, and 2 MD/PhDs. Panelists came from the United States (/7= 23), the United Kingdom
(n=13), Canada (n=2), Australia (n= 1), Austria (7= 1), and Israel (7= 1). One panelist
declined to participate in Round 3 (98% panel retention).

In Round 2, 94% of the panel agreed that “restriction of food intake” is an element of
Subsyndromal AN; 97% agreed that a Repeat Episode of Full Syndrome AN would occur
after a clear period of Remission from AN. Responses and comments about the staging
sequence in Round 2 were incorporated into the creation of Figure 1, which was
disseminated in Round 3.

In Round 2, there was less than 50% agreement for the following items, which were
therefore omitted from Round 3. Regarding a Subsyndromal phase, there was <50%
agreement about: excessive exercise as a required component, a specific time frame for
weight loss, the omission of weight status, or body image disturbance as criteria. There was
less than 50% agreement about several time frame qualifiers: Early AN as <3 years,
Persistent AN as >1 year, and Remission as at least 3 or 6 months. Other items with less than
50% agreement were the use of a body mass index (BMI) threshold of 19.0 kg/m? for Partial
Remission or Remission, or the use of a threshold of at least two biological disturbances to
distinguish Subsyndromal from Full Syndrome AN.

Results of Round 3 are presented in Tables 1 and 2. Overall, there was consensus about the
use of a staging framework that includes Subsyndromal, Full Syndrome, Persistent IlIness,
Partial Remission, and Remission (see Figure 1). In identifying time frames, there was
consensus that in a Full Syndrome, Early AN stage, symptoms would be present for less
than 1 year (though only near consensus that a staging model would include this phase),
Remission involves being asymptomatic for more than 1 year, and near-consensus that Full
Syndrome AN must be present for more than 3 years to be considered Persistent. In defining
behavioral characteristics, there was consensus about the specification that restrictive eating
(or its reduction/absence) defines Subsyndromal, Partial Remission, and Remission, and that
Remission also includes the absence of binge eating and purging. In considering cognitive
components, there was consensus that all stages included disturbance in body image, and
that EDE-Q scores are not useful for defining hinge points. For the biological components,
there was consensus about BMI as a biological marker, with agreement that the threshold of
18.5 kg/m? (and for adolescents, “10% below what is expected based on the growth curve”)
defined illness. No consensus was reached for quality of life items (Table 2).

4| DISCUSSION

In this study, we successfully engaged a panel of 31 individuals with expertise in AN from
different disciplines to provide opinions about stages of progression of illness. Developing
consensus is challenging, presumably because of limited understanding of pathophysiology
and limited data about determinants of illness course. And yet, staging models in psychiatry
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have been useful for psychosis, major depressive disorder, and bipolar disorder (Cosci &
Fava, 2013; McGorry et al., 2014), suggesting this endeavor has merit. The ability to
assemble a panel underscores that there is interest in the eating disorders field in developing
a stages of illness model for AN, and that experts agree about some key aspects. First, there
is agreement that the behavioral characteristic of restrictive eating is central to any stage of
illness, and that its absence is central to any stage of health. In contrast to behavioral features
of illness, experts are in less agreement about cognitive components of AN. Second, the
panel was in agreement that AN progresses through stages, and can be episodic. There was
consensus that there is a Subsyndromal phase that precedes the Full Syndrome (Figure 1).

The areas of disagreement, or failure to achieve consensus, were also informative. Not
surprisingly, given the lack of existing data, the panel was hesitant to declare set durations
for some stages. There was only low level of agreement on the existence of a modifier for
“Early” AN, but agreement that if there were one, it would be within the first 12 months of
illness. For Persistent Iliness, there was agreement that there should be such a descriptor, but
uncertainty about what might be a meaningful duration of illness to delineate as “Persistent.”
These areas of doubt and the additional uncertainty around biological markers and quality of
life indicators of different stages highlight the need for data to clarify if and when the
proposed terms are meaningful.

Several questions for research emerge from the panel including: (a) whether the field can
establish a Subsyndromal phase of AN, (b) whether there are biological or clinical features
that reliably delineate the first 12 months of AN from later illness or signify a Persistent
stage, (c) whether any biological markers other than BMI might signify Full Syndrome AN,
and (d) whether biological markers can be useful for identifying adequate weight restoration.

The panel overwhelmingly agreed with the addition of a Subsyndromal stage of AN to the
current lexicon, with over 90% agreeing that this stage could be characterized by body
image disturbance and mild to moderate restrictive eating (without significant weight loss).
Other areas of psychiatry have also concluded that staging models most advance the field by
considering prodromal features (Alda & Kapczinski, 2016). The notion that subclinical
eating disorder traits may be quite meaningful is bolstered by recent biological research
showing that increases in self-reported subclinical eating disorder psychopathology were
correlated with cortical thickness in regions essential to food perception, reward, and
interoception (Wallace, Richard, Peng, Knodt, & Hariri, 2019). However, more research is
necessary, including studies that use new or existing (Maguire et al., 2012) stage of illness
measures to describe cognitive and behavioral features of individuals in a Subsyndromal
phase, and to reliably distinguish Subsyndromal AN from nonpathological dieting.

Opinions were mixed about the existence of an Early stage of illness, though 12 months was
agreed upon as constituting “Early.” This is an area where existing research is minimal, in
part because of challenges in reliably defining onset of illness (Davis, Ranzenhofer, Posner,
& Steinglass, 2019). Existing studies have explored questions around the age of onset and
duration of illness (Raykos, Erceg-Hurn, McEvoy, Fursland, & Waller, 2018; Tan, Kwok,
Zainal, & Lee, 2018), but provide less information about the clinical progression within the
first 12 months of illness. Biological variables are even less studied in early illness, even
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though brain volume has been shown to be affected even among adolescents with AN
(Frank, Shott, Hagman, & Yang, 2013; Fujisawa et al., 2015; Mainz, Schulte-Ruther, Fink,
Herpertz-Dahlmann, & Konrad, 2012). Extrapolating from other areas of psychiatry, it
seems likely that examining neuroprogression could be useful. In schizophrenia, for
example, it has been shown that the lateral ventricles are commonly affected in chronic
illness, but less so in first-episode (Steen, Mull, McClure, Hamer, & Lieberman, 2006). This
raises the question: are there markers other than BMI that emerge early in illness, and
perhaps mark the onset of pathology? Recent exploration of the genetics of AN (Watson et
al., 2019) provides a hint that there may be more biological and metabolic markers that
warrant study early in illness; clarifying aspects of progression may yield opportunities for
intervention.

The panel clearly agreed that BMI is an important biological indicator of illness in Full
Syndrome AN, and did not find other biological markers with greater value in determining
acute illness, severity of AN, treatment needs, or prognosis. All other potential markers of
starvation were either rejected or controversial. Glucose and insulin sensitivity, which have
been shown to be low among patients during acute illness (llyas et al., 2019), were not raised
by the panel as potential biological markers. General standards for weight restoration are
useful clinical guidelines but may be less helpful in research on biology of illness. Among
adolescents, it has been described that the majority of patients resumed menses within 6
months to a year after reaching a target weight of 90% of standard body weight, with the
average weight for resumption of menses being 2 kg Aigherthan the average weight for loss
of menses (Golden et al., 1997). Numerous psychological, medical, and biological factors
improve—but do not necessarily normalize—with weight restoration (Bargiacchi, 2014;
Channon & deSilva, 1985; Frank et al., 2013; Friederich et al., 2012; Hubel et al., 2019;
Meehan, Loeb, Roberto, & Attia, 2006; Nickel et al., 2018; Van den Eynde et al., 2012).
These data all demonstrate the clinical importance of weight restoration, but do not yield
biological markers to identify when weight restoration has been achieved. Gonadal
hormones, which are sometimes used clinically to identify weight restoration, were not
identified as a biomarker by this panel. This is perhaps understandable as existing data do
not clarify whether normalization of gonadal hormones has prognostic value for maintaining
psychiatric health, underscoring that there is no set of biological factors guaranteed to
indicate physiological health (Schorr & Miller, 2017). As discussed by the panel, because
individuals differ in medical presentations, it is a challenge to the field to identify broadly
applicable biological markers of starvation and health. In particular, data are needed to
identify biological markers that indicate when an individual is at sufficient weight to be at
lower risk for relapse and higher likelihood of continued improvement in eating disorder
symptoms.

Some individuals remain in a state of Full Syndrome AN and this panel agreed that there
may be a meaningful distinction of a stage of illness that is Persistent AN, yet struggled with
what the appropriate time frame should be. Existing studies have used definitions of
persistence that range from 3 to 10 years (Broomfield, Stedal, Touyz, & Rhodes, 2017).
Panelists in this study agreed that unremitting behavioral and psychological symptoms were
defining features of a Persistent stage of AN (Hay & Touyz, 2018). The concept of
“treatment resistance” was considered, but ultimately posed a challenge for our panel,

Int J Eat Disord. Author manuscript; available in PMC 2021 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Steinglass et al.

Page 8

perhaps because there are differences in how, when, and what treatments are accessible and
whether patients (and their families) wish to partake in recommended approaches (Hay &
Touyz, 2018). Whereas treatment resistance has been defined in major depressive disorder
(Scott et al., 2013), there is no existing literature determining how many unsuccessful
attempts at renourishing would constitute treatment resistance, especially in the United
States given the limitations of the current managed care system.

5| SUMMARY AND CONCLUSIONS

Staging and classification models in psychiatry have garnered attention, with some
indications that they have contributed to the understanding and treatment of illness. This is
perhaps best exemplified in schizophrenia where the identification of a prodromal stage has
had a major impact (McGorry et al., 2002; van der Gaag et al., 2013). Here, we successfully
engaged experts to come together and outline a model of stages of illness in AN that would
be useful to test for its empiric validity.

As with any Delphi approach, this study was limited by two major factors. First, it is critical
to remember that consensus does not establish the validity of the stages or the model and
should be considered a starting point for a research agenda—not an endpoint. In some
psychiatric research, existing staging models have been shown to be unhelpful (e.g.,
depression; Dodd et al., 2013). Second, the findings are limited by the panelists perspectives
and what the panel chooses to discuss. There may be biological markers, for example, that
are highly relevant but were overlooked by this panel and therefore no discussion occurred.
And, the panel in this study unfortunately did not include the full range of clinical
disciplines: despite inviting nominations from organizations with members representing a
broad range of clinical disciplines, the panel did not include dieticians or nurses. Though we
achieved an international panel, the majority of participants were from the United States.
Third, areas that did not achieve any consensus raise some additional questions about the
transition from illness to health. For example, is quality of life improvement a key
consideration? Individuals with AN report lower quality of life than those without eating
disorders (Sy, Ponton, De Marco, Pi, & Ishak, 2013), and comparable to those with severe
depression (Arkell & Robinson, 2008). One study has shown that improvements in quality of
life are associated with, and may be dependent on, behavioral change and weight gain
(Bamford et al., 2015). Fourth, this panel did not address distinctions between Remission
and Recovery. Empiric validation of definitions of Recovery is actively under study within
the field (Bardone-Cone et al., 2018). While meeting the definition of Recovery has been
shown to have prognostic meaning— meeting criteria for Recovery is associated with
staying well (Bardone-Cone et al., 2019)—efforts to validate remission and recovery in other
areas of psychiatry have been disappointing. Research in major depressive disorder has
suggested that there are no useful timeframes to predict maintenance of health (de Zwart,
Jeronimus, & de Jonge, 2019). This research counters the notion of stages of illness in
psychiatry, and is an alternative hypothesis that warrants further discussion and research.

The major strengths of this study include the size and breadth of the panel (spanning
disciplines as well as clinical and research perspectives), and the ability to keep the panelists
anonymous to each other as they pursued these definitions. The survey instructions also
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explicitly pushed the panelists to consider stages based on hinge points and to move away
from criteria that might be simply descriptive. The specific research questions that emerged
from this study would further the understanding of a staging model, and lead to more
homogeneity in research groupings. Clarity about the neurobiology of stages of illness in
AN could address questions about predisposing, precipitating, and perpetuating illness
factors.
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Full

{Subsyndromal —[ Full, Early

Resolved

FIGURE 1.
Anorexia Nervosa (AN) stages of illness sequencing, developed from Round 2 responses.

The panel agreed that stages of illness in AN can be considered as progressing from
Subsyndromal to Full Syndrome AN, followed by either Partial Remission or Persistent AN,
and then by Full Remission or a new episode of Full Syndrome AN. The timeframe for
Early AN (X) was the first 12 months of illness. There was near consensus that the
timeframe for Persistent AN ('Y) was more than 3 years. The timeframe for Remission (2)
was more than 1 year. AN, anorexia nervosa
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