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Thesis summary

Eating disorders (EDs) are currently diagnosed using the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric
Association [APA], 2013), its text-revised version (DSM-5-TR; APA, 2022), or the 11th
edition of the International Classification of Diseases (ICD-11; World Health Organization
[WHO], 2019). Both the DSM-5 and ICD-11 use Body Mass Index (BMI) as a severity
indicator for Anorexia Nervosa (AN), but only the DSM-5 includes severity indicators for
Bulimia Nervosa (BN) and Binge Eating Disorder (BED), based on the weekly frequency of
purging behaviours and binge eating episodes, respectively. This thesis by publication aimed
to evaluate the current severity ratings for AN, BN, and BED as proposed by the DSM-5 and
ICD-11, as well as alternative severity ratings suggested by researchers, which focus on
common cognitive factors (e.g., drive for thinness [DT], and overvaluation of weight and
shape (OWS) shared across EDs. By examining the strengths and limitations of these severity
ratings, this thesis proposed recommendations for both clinical practice and research
contexts.

Study 1 included a systematic review (N = 22) and a meta-analysis (N = 19) of studies
evaluating both DSM-5 and alternative OWS severity indices for EDs. The meta-analysis
revealed significant differences in ED psychopathology among most DSM-5 severity groups
for BN, but not for AN or BED. For the alternative OWS rating, the meta-analysis found
significant differences in ED psychopathology between individuals with low and high OWS
in those with BED, thus providing support to further investigate OWS as alternative for EDs.

Given the primary purpose of these severity ratings is to assist in clinical practice,
there is limited understanding of whether mental health clinicians within Australia (e.g.,
psychiatrists, psychologists) utilise these ratings in their practice. Additionally, little is known
about clinicians' views on the usefulness of these severity ratings for treatment decisions.

Therefore, Study 2 used qualitative and quantitative methods to assess whether clinicians use



these severity ratings in practice and their opinions regarding these ratings. Findings from 38
clinicians (mean age = 38.5, 97.37% female) showed that the majority (60%) reported not
using these ratings in their clinical practice. Qualitative findings from clinical interviews of
six clinicians, coupled with free-text entries from the remaining 32 clinicians, suggested that
clinicians perceived the DSM-5 severity ratings as (1) invalidating, (2) pathology-reinforcing,
(3) lacking clinical relevance, and (4) communication of ED severity to others. Specifically,
for theme 4, while clinicians reported not communicating ED severity to treating clients,
some noted that these ratings can aid in triage and communication among clinicians in
tertiary settings.

Notwithstanding that AN is a psychiatric condition with severe, potentially life-
threatening medical complications, research on severity ratings has often overlooked whether
the severity ratings for AN accurately capture differences in both biological and
psychological factors among treatment-seeking individuals with AN. Using a sample of 312
treatment-seeking patients with AN from St Vicent Hospital (mean age = 25.3, SD = 7.6;

mean BMI = 16.8 kg/m?, SD = 2.4, Studies 3a and 3b aimed to evaluate the clinical utility of

the DSM-5, ICD-11 and alternative OWS severity ratings for AN on a wide range of
biological and psychological variables.

The aim of Study 3a was to evaluate the DSM-5 and OWS severity ratings in relation
to ED psychopathology (e.g., dietary restraint, eating concerns), general psychopathology
(e.g., quality of life, disability), and biological variables (e.g., potassium, magnesium). As the
study was completed before the publication of the ICD-11 in 2019, the published manuscript
did not include the assessment of ICD-11 AN severity rating. To address this limitation,
additional analyses were conducted to explore the ICD-11 BMI-based AN severity rating and
its relationship with psychological and biological variables, with the results presented in

section 5.3 (Chapter 5). Study 3b, on the other hand, aimed to determine psychiatric



comorbidity rates across the DSM-5, ICD-11, and OWS severity groups within the same
treatment-seeking population.

Results from Study 3a showed no significant differences in biological variables (e.g.,
potassium, magnesium, phosphate) across the DSM-5, ICD-11, or OWS severity groups.
However, results from Studies 3a and 3b revealed a paradoxical pattern in both the DSM-5
and ICD-11: higher BMI categories (classified as “mild” in DSM-5 and “significantly low
BMI” in ICD-11) were associated with greater ED psychopathology (Study 3a) and higher
rates of psychiatric comorbidities (Study 3b). Specifically, in DSM-5, individuals in the
milder severity group reported more ED and general psychopathology (e.g., stress or anxiety
symptoms) (Study 3a) and higher rates of comorbidities, such as panic disorder, social
anxiety disorder, generalised anxiety disorder, and post-traumatic stress disorder (Study 3b).
Similarly, in ICD-11, those in the "significantly low BMI" category had higher levels of
reported depressive, stress, and anxiety symptoms, as well as eating, shape, and weight
concerns (Study 3a), and higher rates of major depressive disorder and obsessive-compulsive
disorder (Study 3b) compared to those in the "dangerously low BMI" category.

In contrast, the OWS severity ratings aligned with the expected linear progression of
severity: individuals in the higher OWS (more severe) group exhibited greater ED
psychopathology (Study 3a) and a higher prevalence of major depressive disorder (Study 3b)
than those in the lower OWS group. Overall, the OWS severity ratings were more effective in
capturing a linear relationship between severity and outcomes, with higher OWS scores
associated with increased levels of psychiatric comorbidities and psychopathology. However,
despite its relative superiority, the OWS measure was unable to effectively capture biological
variables (Study 3a) and only accounted for a limited number of psychiatric comorbidities
(Study 3b). These limitations suggest that, while the OWS severity ratings show promise,

they are not yet suitable for clinical application.



While the relationships between risk factors and severity have been rigorously
explored in other medical conditions (e.g., COVID-19, acute stroke), they remain
underexplored in psychiatric disorders like AN. If the DSM-5 severity rating is valid, it
should not only index ED psychopathology but also distinguish factors related to the
development and maintenance of AN. Study 4 aimed to assess whether AN-related risk
factors, assessed using the Oxford Risk Factor Interview, were related to DSM-5 BMI and
DT alternative severity ratings in 153 pairs of individuals with AN and their healthy sisters
(N =306, mean age = 26.53) part of a multicentre European project. Multinomial logistic
regressions were conducted and revealed that both DSM-5 and DT severity ratings identified
similar risk factors associated with AN. Only childhood perfectionism was found to be more
common in the extreme severe DSM-5 AN severity group compared to the DSM-5 AN
severe group. Overall, the findings from Study 4 provide little evidence for an association
between AN risk factor and either DSM-5 or DT severity ratings, warranting replication of
these findings.

Despite DSM-5 AN and BN severity ratings being in place for over a decade, few
studies have assessed their ability to predict treatment outcomes. Similarly, although the ICD-
11, published in 2019, included a proposed severity rating for AN, no study has yet directly
assessed its usefulness in aiding clinical practice. Study 5 addressed this gap by comparing
treatment outcomes associated with DSM-5 AN and BN severity ratings, ICD-11 severity
ratings for AN, and the alternative DT severity rating for AN and BN. A total of 628 female
participants diagnosed with either AN (7 = 266; mean age = 26.71) or BN (n = 362; mean age
= 29.49) were recruited from an ED treatment unit in Spain. Participants were classified into
DSM-5, ICD-11, and DT severity categories upon admission and underwent enhanced
cognitive behaviour therapy programs tailored to the ED subtype. Significant associations

were found only for ICD-11 AN severity groups, where "dangerously low BMI" was linked



to poorer treatment outcomes compared to "significantly low BMIL." No significant
associations were found for DSM-5 or DT AN and BN severity groups, again raising
questions about the validity of these severity ratings.

Since all the studies in this PhD utilised clinical samples, there is limited
understanding of how DSM-5, ICD-11, and alternative ED severity ratings function within
community-based populations. Community-based research is important for enhancing the
generalisability of findings. To address this gap, Study 6 used a community-based sample of
686 adults (75% female, mean age = 19.95) and employed ecological momentary assessment
(EMA) to investigate whether BMI and weight suppression (another promising alternative
severity rating, defined as the difference between highest and current weight) predicted state-
based experiences of body dissatisfaction and disordered eating urges (e.g., dietary
restriction, excessive exercise, binge eating). Participants completed six daily EMA surveys
over seven days, reporting their levels of satisfaction with their appearance and urges to
engage in disordered eating behaviours. Multilevel modelling analyses showed that
individuals with a lower BMI and a lower weight suppression tend to report having a higher body
dissatisfaction average. Furthermore, those with a higher BMI and a higher weight suppression
were more likely to report having urges to engage in unhealthy eating. However, both BMI
and weight suppression had limited predictive value for state-based experiences of body
dissatisfaction and other disordered eating urges (i.e., dietary restriction, excessive exercise,
and binge eating), highlighting the limitations of weight-based severity ratings in capturing
ED-related state-based variables in a community sample.

To conclude, severity indicators for psychiatric disorders aim to guide prognosis and
treatment planning. However, our six studies evaluating severity ratings for EDs revealed that
these indicators failed to capture the complex biological and psychosocial profiles inherent to

EDs, which can lead to inaccurate assessments of their impact. This, in turn, can hinder



effective treatment planning and limit access to appropriate care. Given the multifaceted
nature of EDs, single-indicator measures (e.g., BMI as a severity rating for AN) appear to not
adequately reflect the complexity of an ED and should therefore not be used in clinical
practice. This underscores the need for a multivariate approach that considers how
combinations of symptoms (e.g., number of purging methods) and clinical indicators (e.g.,
rate of weight loss, treatment history) predict critical outcomes, such as recovery and relapse

rates.



Preface

The current thesis will be presented with publications. This thesis comprises six
studies, of which four studies (i.e., Studies 1, 3a, 3b, 4, and 5) have been published. Studies 2
and 6 are currently under the second round of reviews in international journals. I contributed
over 60% of the content within each publication — I was primarily responsible for writing and
revising manuscripts, conducting data analyses, and implementing edits in line with feedback
from co-authors and peer reviewers. The references for these papers are provided below,

along with conference presentations resulting from this thesis are outlined below:
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Chapter 1: Eating Disorders Diagnosis: Main Characteristics and Outcomes

Chapter 1 provides a structured overview of anorexia nervosa (AN), bulimia nervosa
(BN), and binge eating disorder (BED) — beginning with their definition, prevalence, onset,
and associated burdens (Section 1.1). It then outlines the biological, psychological, and social
risk factors associated with these eating disorders (EDs) (Section 1.2). Recognising that
disordered eating exists on a continuum - from dieting behaviours to clinically diagnosed
EDs - Section 1.3 focuses on defining disordered eating, highlighting its prevalence, and its
consequences.

Two key theoretical models underpinning this thesis are introduced in Section 1.4: the
transdiagnostic model of EDs (Fairburn et al., 2003) and the dual pathway model for BN
(Stice et al., 1998; 2001). After discussing the course and treatment of AN, BN, and BED
(Section 1.5), the concept of severity ratings is introduced in Section 1.6. Furthermore, in
Section 1.6, the severity ratings outlined in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5; American Psychiatric Association [APA], 2013) and its text-revised
version (DSM-5-TR; APA, 2022), and the 11th edition of the International Classification of
Diseases (ICD-11; World Health Organization [WHO], 2019), as well as alternative disorder-
specific measures (e.g., overvaluation of weight and shape) and transdiagnostic measures
(e.g., drive for thinness), are outlined.

Finally, the chapter concludes by presenting the primary aim of this PhD thesis: to
evaluate the DSM-5, ICD-11, and alternative severity ratings for EDs across a broad
spectrum of variables, including psychological and biological correlates, risk factors, and
treatment outcomes. The rationale for conducting a systematic review and meta-analysis on
severity ratings (Chapter 2, Study 1) is also discussed, setting the stage for the research of this

PhD to follow.
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1.1 Eating Disorders Diagnosis, Prevalence, and Burden

EDs have a significant lifetime prevalence, affecting an estimated up to 8.4% of
women and 2.2% of men globally (Galmiche et al., 2019; Schmidt et al., 2016). EDs involve
severe disruptions in eating behaviours, which negatively impact both physical and
psychological well-being (Schmidt et al., 2016). In Australia, recent data estimate that
10.46% of the population have experienced an ED at some point in their lives, equivalent to
approximately 2,754,446 individuals (Deloitte Access Economics, 2024, p. 30).

In a recent study, research has found that EDs contributed 43.4 age-standardised
disability-adjusted life years (DALYSs) per 100,000 people globally, which represents the
years of life lost due to premature death and the years lived with a disability (Hay et al.,
2023). This marked a 9.4% increase in the disease burden from 2007 to 2017. In Australia,
the economic burden was substantial, with $84 billion attributed to years of life lost from
disability and death, alongside $1.65 billion in annual lost earnings (Hay et al., 2023).

Key features of EDs include behaviours that hinder maintaining a healthy minimum
body weight, binge eating, compensatory actions (e.g., excessive laxative use or self-induced
vomiting) to avoid weight gain and distortions in self-evaluation that are excessively
influenced by weight, shape, and eating behaviours. Individuals with EDs have a significantly
high mortality rate, with AN classified as the deadliest psychiatric disorder (Edakubo &
Fushimi, 2020; Krug et al., 2024). Around 5% of those diagnosed with AN die within four
years of receiving the diagnosis (Westmoreland et al., 2022). Additionally, relapse rates and
chronic presentations of EDs are alarmingly high, with around 20% of individuals developing
a chronic course of the illness despite treatment (Steinhausen et al., 2009). Recognising the
consequences and chronicity of EDs, it is important to be able to identify and provide

appropriate levels of interventions for affected individuals.
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There are various types of EDs, as outlined in the DSM-5-TR (APA, 2022) and the
ICD-11 including AN, BN, BED, Other Specified Feeding or Eating Disorders (OSFED), and
Unspecified Feeding and Eating Disorders (UFED). Other disorders, including as Pica,
Rumination Disorder, and Avoidant/Restrictive Food Intake Disorder, are also classified as
Feeding and Eating Disorders within the DSM-5 and ICD-11, but are believed to have
distinct underlying pathophysiology and patterns of psychopathology (e.g., no role of body
weight or shape; APA, 2022) and are not the focus of the present thesis.

1.1.1 Anorexia Nervosa
Diagnostic, Prevalence and Burden
AN is a distinct and severe mental disorder that can impact individuals across all

demographics, although adolescent girls and young adult women are especially vulnerable

(Hoek et al., 2006; van Eeden et al., 2023). Both the DSM-5 and ICD-11 characterise AN
by a refusal to maintain a minimal body weight, an intense fear of gaining weight, and
distorted perceptions of one’s body weight or shape (please see Table 1 for a direct
comparison between ICD-11 and DSM-5 AN diagnostic criteria). Both diagnostic
classifications also categorise AN into two subtypes: the AN restrictive subtype (AN-R),
characterised by weight-control behaviours focused on calorie restriction and excessive
exercise, and the AN binge-eating/purging subtype (AN-BP), which involves episodes of
binge eating followed by purging to maintain a low body weight. The main difference
between the DSM-5 and ICD-11 AN diagnostic criteria is that while both specify diagnostic
criteria for significantly low body weight due to restricted energy intake, only the ICD-11
sets specific thresholds: Body mass index (BMI) below 18.5 kg/m? in adults and BMI-for-age
under the 5th percentile in children and adolescents.

AN frequently begins during adolescence, with the lifetime prevalence estimated at

0.16%, ranging from 0.06% to 0.31% (Qian et al., 2021). However, the actual number of
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cases is likely higher due to many individuals not seeking medical attention (Van Eeden et
al., 2021). Within Australia, the estimated prevalence is around 1.8% (Deloitte Access
Economics, 2024, p.30). The global disease burden for AN was 33.8 age-standardised
DALYs per 100,000, reflecting a 6.1% increase from 2007 to 2017 (Hay et al., 2023). AN is
significantly more prevalent in females than in males, with risk ratios in lifetime prevalence
studies often exceeding 20:1 (Lindberg & Hjern, 2003; Nicholls & Viner, 2009). However,
this gender difference may partly stem from lower detection rates of the disorder in males
(Griffiths et al., 2015), as most ED research has largely focused on girls and women (Brown
et al., 2023).

Table 1

DSM-5 and ICD-11 Diagnostic Criteria for Anorexia Nervosa

DSM-5 Anorexia Nervosa Criteria ICD-11 Anorexia Nervosa Criteria
- Restriction of body weight leading to - Significantly low body weight for the individual’s height, age,
significantly low body weight, developmental stage, or weight history. A commonly used threshold

is body mass index (BMI) less than 18.5 kg/m?2 in adults and BMI-

for-age under 5th percentile in children and adolescents. Rapid

weight loss (e.g., more than 20% of total body weight within 6
months) may replace the low body weight essential feature as long as

other diagnostic requirements are met.

- Intense fear of gaining weight or persistent - Low body weight is not better accounted for by another medical
behaviour that interferes with body weight, condition or the unavailability of food.

- Disturbance in way ones shape or weight is - A persistent pattern of restrictive eating or behaviours to maintain
experienced, or, undue influence of shape or an abnormally low body weight, often driven by an intense fear of
weight on self-evaluation, or, lack of weight gain. These behaviours may include fasting, consuming low-
recognition of seriousness of current weight calorie foods, eating very slowly or minimally, spitting out food, self-

induced vomiting, or using laxatives, diuretics, enemas, or skipping
insulin doses (in diabetes). Additionally, individuals may engage in
excessive exercise, motor hyperactivity, exposure to cold, or use
stimulants, weight loss medications, or thyroid hormones to increase
energy expenditure.

- Excessive preoccupation with body weight or shape, often tied to
self-evaluation or distorted perceptions of body size. This may

manifest as frequent weight or body checks, calorie monitoring,
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seeking weight-loss information, or avoidant behaviours like
avoiding mirrors, tight clothing, or knowledge of one’s weight or

clothing size.

DSM-5 Anorexia Nervosa Subtypes ICD-11 Anorexia Nervosa Subtypes

Restricting: Individual has not engaged in Restricting: Individuals induce weight loss and maintain low body
recurrent binge-purge behaviours during the weight through restricted food intake or fasting alone or in

last combination with increased energy expenditure (but who do not
three months engage in binge eating or purging behaviours.

Binge eating/purging: Individual has Binge eating/purging: Individuals who present with episodes of

engaged in recurrent binge-purge behaviours binge eating or purging behaviours aimed at getting rid of ingested
during the last three months food This type of AN also includes individuals who exhibit binge

eating episodes but do not purge.

Note. Table adapted from the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (APA, 2013)
and International Classification of Diseases, 11 edition (WHO, 2019).

Co-Occurring Medical, Psychiatric Conditions, and Consequences of AN

Restricted energy intake and weight-control practices in AN result in profound
physical and psychological consequences (Meneguzzo et al., 2023). Physically, AN can
affect the functioning of the entire body. Up to 42% of individuals with AN experience
haematological and electrolyte disturbances due to dietary restrictions and purging (Baenas et
al., 2024; Caregaro et al., 2005; Cass et al., 2020). These disturbances can have serious health
implications, often requiring urgent medical care. For instance, reduced levels of white blood
cells, haemoglobin, potassium, magnesium, and phosphate are linked to severe complications
like increased infection rates, cardiac muscle weakness or paralysis, and cardiac arrhythmias
(Caregaro et al., 2005; Puckett et al., 2021).

Individuals with AN face significant psychological challenges, including a high
prevalence of psychiatric comorbidities, reduced quality of life, and substantial disability
(Miskovic-Wheatley et al., 2023). These challenges often result in frequent absences from
work and education. Psychiatric comorbidities are present across all stages of the illness and
may even persist after recovery (Nagy et al., 2023). Research indicates that at least 80% of

individuals with AN have at least one co-occurring psychiatric disorder (Andrés-Pepiiia et al.,
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2020; Herzog et al., 2018; Nagy et al., 2023). Common co-occurring conditions include
major depressive disorder, which affects up to 70% of individuals with AN (Calvo-Rivera,
2022), and anxiety disorders, which are observed in 21% to 71% of cases, including a high
prevalence of obsessive-compulsive disorder (Riquin et al., 2021). Additionally, up to 16%
experience substance use disorders (Devoe et al., 2021), while personality disorders,
including borderline personality disorder, are reported in up to 30% of cases (Himmerich et
al., 2019; Laczkovics et al., 2023; Miller et al., 2021; Riva et al., 2024). A link between AN
and autism spectrum disorders has been proposed, with overlapping socioemotional
difficulties observed in AN, though these are typically less severe than those seen in autism
spectrum disorders (Boltri & Sapuppo, 2021). These comorbidities significantly influence
AN’s clinical presentation, prognosis, hospitalisation course, and treatment decisions (Catone
etal., 2023).

Death is a significant risk in AN, which has the highest mortality rate among all
mental health disorders—five times higher than in the general population (Arcelus et al., 2011;
Patel et al., 2023; Krug et al., 2024). Deaths are caused by physical complications from
severe low weight (Mehler et al., 2023; Millar et al., 2005; Westermair et al., 2024),
psychiatric comorbidities (Soeby et al., 2024), and suicide (Tseng et al., 2023). Suicide is the
second leading cause of death in individuals with AN, after cardiovascular complications,
with those affected being over 31 times more likely to attempt suicide compared to the
general population (Preti et al., 2011; Amiri et al., 2023; Smith et al., 2018).

Finally, AN also severely impacts interpersonal functioning. Isolation is common as
individuals avoid food-related gatherings and withdraw from relationships, while conflicts
over eating habits or treatment strain family, friendships, and romantic partnerships (Fletcher
et al., 2021). Cognitive impairments and the demands of treatment further disrupt education

and work, compounding the disorder’s far-reaching social and functional consequences (Tan
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et al., 2022). Overall, AN is a serious and debilitating mental health condition that profoundly
affects not only individuals but also their families, with wide-ranging social and functional
consequences.

1.1.2 Bulimia Nervosa

Diagnostic, Prevalence and Disorder Burden

BN is recognised in both the DSM-5 and ICD-11 (Table 2) as an ED associated with
significant psychological distress and functional impairment (Milano et al., 2018; Tith et al.,
2020; Steinhausen et al., 2020). It is characterised by at least one binge eating episode per
week lasting three months or longer, during which individuals consume a large quantity of
food, far exceeding what most people would eat in similar situations, accompanied by a loss
of control over overeating. To counteract weight gain, individuals engage in compensatory
behaviours such as self-induced vomiting, misuse of laxatives or diuretics, fasting, or
excessive exercise. The main difference between the DSM-5 and ICD-11 diagnostic criteria
for BN is that the DSM-5 requires binge eating and compensatory behaviours to occur at least
once a week for three months, while the ICD-11 requires them only once a week for one
month.

The lifetime prevalence of BN is up to 0.63%, with reported rates ranging from 0.33%
to 1.02% (Qian et al., 2021). In Australia, the lifetime prevalence of BN is estimated to be
1.85% (Deloitte Access Economics, 2024, p.30). Like AN, BN commonly emerges in
adolescence or young adulthood (Hudson et al., 2007). The global disease burden for BN was
at 9.5 age-standardised DALY's per 100,000, reflecting a 10.3 % increase from 2007 to 2017.
This highlights the significant prevalence and growing global burden of BN, underscoring its

substantial impact on public health
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DSM-5 and ICD-11 Bulima Nervosa Diagnostic Criteria

DSM-5 Bulimia Nervosa Criteria

ICD-11 Bulimia Nervosa Criteria

- Recurrent episodes of binge eating,
involving eating a very large amount of food
for the given circumstance within a given time
period, accompanied by loss of control

over eating

- Recurrent inappropriate compensatory

behaviours to avoid weight-gain

- Binge eating and compensatory behaviours

occur on average_at least once per week for 3

months

- Self-evaluation is unduly influenced by body

weight or shape

- The disturbance does not occur exclusively

during episodes of anorexia nervosa

- Frequent, recurrent episodes of binge eating (e.g., once a week or
more over a period of at least 1 month). Binge eating is defined as a
distinct period of time during which the individual experiences a loss
of control over his or her eating behaviour. A binge eating episode is
present when individual eats notably more and/or differently than
usual and feels unable to stop eating or limit the type or amount of
food eaten. Other characteristics of binge eating episodes may
include eating alone because of embarrassment, eating foods that are
not part of the individual’s regular diet, eating large amounts of food
despite not feeling hungry, and eating faster than usual.

- Repeated inappropriate compensatory behaviours to prevent weight

gain (e.g., once a week or more over a period of at least 1 month).
The most common compensatory behaviour is self-induced vomiting,
which typically occurs within an hour of binge eating. Other
inappropriate compensatory behaviours include fasting or using
diuretics to induce weight loss, using laxatives or enemas to reduce
the absorption of food, omission of insulin doses in individuals with
diabetes, and strenuous exercise to greatly increase energy
expenditure.

- Excessive preoccupation with body weight and shape. When not
explicitly stated, preoccupation with weight and shape may be
manifested by behaviours such as repeatedly checking body weight
using scales, checking one’s body shape using tape measures or
reflection in mirrors, constant monitoring of the calorie content of
food and searching for information on how to lose weight or by
extreme avoidant behaviours, such as refusal to have mirrors at
home, avoidance of tight-fitting clothes, or refusal to know one’s
weight or purchase clothing with specified sizing.

- There is marked distress about the pattern of binge eating and
inappropriate compensatory behaviour or significant impairment in
personal, family, social, educational, occupational or other important
areas of functioning.

- The symptoms do not meet the definitional requirements for

Anorexia Nervosa.

Note. Table adapted from the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (APA, 2013)
and International Classification of Diseases, 11 edition (WHO, 2019).
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Co-Occurring Medical, Psychiatric Conditions, and Consequences of BN

The health consequences of BN vary widely, ranging from minor biological and
physical damage to severe and life-threatening conditions (Mehler & Rylander, 2015; Milano
et al., 2018; Sagar et al., 2005). Specifically, BN can lead to significant health issues,
including gastrointestinal tract injury, skin problems, hair loss, elevated serum amylase
levels, metabolic acidosis, and hormonal imbalances that cause amenorrhea in women
(Milano et al., 2018). It can also result in electrolyte imbalances, such as hypokalaemia,
hyponatremia, and hypochloremia (Milano et al., 2018; Mehler & Rylander, 2015). These
imbalances, due to compensatory behaviours, may lead to cardiac arrhythmias and potentially
be life-threatening (Milano et al., 2018).

Psychiatric comorbidities are highly prevalent among individuals with BN, closely
resembling the patterns seen in AN. Research shows that up to 95% of individuals with BN
have at least one comorbid disorder, with 64% experiencing three or more (Howard et al.,
2020; Keshishian et al., 2021). Anxiety disorders are the most common, affecting up to 65%
of individuals (National Eating Disorders Association, 2022; Mashalpourfard et al., 2018;
Jakovina et al., 2018), followed by major depressive disorder, which impacts up to 33%
(National Eating Disorders Association, 2022; Mashalpourfard et al., 2018). Additionally,
30% to 50% of individuals with BN are affected by substance use disorders, with tobacco,
caffeine, alcohol, sedatives, and cannabis being the most used substances (Bahji et al., 2019).
The link between substance uses and BN is rooted in shared characteristics such as
impulsivity, emotional dysregulation, and negative urgency (Schaefer et al., 2021). Both
behaviours, substance use and disordered eating, function as maladaptive coping
mechanisms, offering temporary relief from emotions like anxiety, guilt, or shame (Claudat et
al., 2020). BN is also associated with a heightened risk of mortality, either from medical

complications or suicide (Gibson et al., 2019; Krug et al., 2024; Lieberman et al., 2023).
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Suicide risk is linked to impulsivity, feelings of hopelessness, and co-occurring psychiatric
conditions (Lieberman et al., 2023; Van Eeden et al., 2021; Himmerich et al., 2019). BN also
significantly impacts social functioning, as individuals frequently experience feelings of
shame, guilt, and preoccupation with weight and body shape. These challenges often interfere
with the ability to form healthy relationships, succeed academically, and maintain stable
employment (Keel & Brown, 2010; Kessler et al., 2014). In summary, the interplay of
psychological, social, and physical factors underscores the severe and multifaceted impact of
BN.
1.1.3 Binge Eating Disorder
Diagnostic, Prevalence and Disorder Burden

BED was formally included as an official ED diagnosis in the DSM-5 and later in the
ICD-11. BED is primarily characterised by recurrent episodes of binge eating, during which
individuals consume unusually large amounts of food within a short period of time (such as
within 2 hours) and feel a lack of control over their eating. For a DSM-5 BED diagnosis,
these binge episodes must occur at least once a week for a minimum of three months and
cause significant distress (see Table 3). The DSM-5 also specifies that binge-eating episodes
must involve at least three of the following five behaviours: eating much faster than usual,
eating until feeling uncomfortably full, eating when not physically hungry, eating alone due
to embarrassment about how much is being consumed, and feeling negative emotion after a
binge episode. BED shares the feature of regular binge-eating episodes with BN; however,
BN includes the frequent use of inappropriate compensatory behaviours, like self-induced
vomiting or fasting, to avoid weight gain — behaviour not commonly seen in BED.
Additionally, while AN and BN both involve body image disturbances, such as an

overemphasis on weight and shape, these are not required for a BED diagnosis. The ICD-11
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criteria for BED closely align with those of the DSM-5 (see Table 3). However, the ICD-11
also includes broader criteria that encompass individuals with subjective binge eating.

The lifetime prevalence of BED is estimated to be 0.63%, ranging from 0.33% to
1.02%. (Qian et al., 2021). In Australia, BED has the second-highest lifetime prevalence
among EDs at 2.2% (Deloitte Access Economics, 2024, p. 30). BED also has the latest
average onset age of any ED, typically around 25 years old (Butterfly Foundation, 2012). In
2019, BED accounted for 0.8 million DALY globally, equating to 9.8 age-standardised
DALYs per 100,000 (Santomauro et al., 2021). These findings highlight the substantial
public health impact of BED and the need for early detection and targeted interventions
Table 3

DSM-5 and ICD-11 Diagnostic Criteria for Binge Eating Disorder

DSM-5 Binge Eating Disorder Criteria ICD-11 Binge Eating Disorder Criteria

- Recurrent episodes of binge eating, - Frequent, recurrent episodes of binge eating (e.g., once a week or

involving eating a very large amount of food
for the given circumstance within a given time
period, accompanied by loss of control over

eating

- Binge eating episodes associated with three
or more of the following: Eating much more
than rapidly normal, eating until feeling
uncomfortably full, eating large amounts
when not physically hungry, eating alone due
to embarrassment regarding how much one is
eating, and feeling disgusted with oneself,
depressed, or very guilty afterward .

- Marked distress regarding binge eating is

present

more over a period of 3 months). Binge eating is defined as a distinct
period of time during which the individual experiences a loss of
control over his or her eating behaviour. A binge eating episode is
present when an individual eats notably more or differently than
usual and feels unable to stop eating or limit the type or amount of
food eaten. Other characteristics of binge eating episodes may
include eating alone because of embarrassment or eating foods that
are not part of the individual’s regular diet.

- The binge eating episodes are not regularly accompanied by
inappropriate compensatory behaviours aimed at preventing weight

gain.

- The symptoms and behaviours are not better explained by another
medical condition (e.g., Prader-Willi Syndrome) or another mental

disorder (e.g., a depressive disorder) and are not due to the effect of a
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substance or medication on the central nervous system, including
withdrawal effects.

- Binge eating occurs on average once per - There is marked distress about the pattern of binge eating or
week for 3 months significant impairment in personal, family, social, educational,
occupational or other important areas of functioning.

- Binge eating is not associated with recurrent

use of inappropriate compensatory behaviour

Note. Table adapted from the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (APA, 2013)

and International Classification of Diseases, 11" edition (WHO, 2019).
Co-Occurring Medical, Psychiatric Conditions, and Consequences of BED

BED poses significant physical and psychological health risks. Physically, the
recurrent binge eating associated with BED increases the likelihood of obesity (BMI > 30.0
kg/m?) and related conditions such as type 2 diabetes, hypertension, and cardiovascular
disease (Keski-Rahkonen et al., 2021; Marzilli et al., 2018). Additionally, individuals with
BED commonly experience gastrointestinal issues, including bloating and acid reflux, as well
as a higher prevalence of sleep disorders like sleep apnoea (Giel et al., 2022; Keski-
Rahkonen et al., 2021). Other associated conditions include asthma and chronic pain, further
highlighting the substantial health burden of BED (Giel et al., 2022).

Psychologically, individuals with BED often experience feelings of shame, guilt, and
low self-esteem, which can perpetuate the cycle of binge eating and emotional distress (Liu et
al., 2023; Ratkovi¢ et al., 2023). Comorbid psychiatric disorders are highly prevalent, with
94% of individuals meeting criteria for at least one additional psychiatric disorder (Udo and
Grilo, 2019; Udo et al., 2019). Common comorbidities include mood disorders (70%), post-
traumatic stress disorder (32%), and anxiety disorders (16%). BED is also frequently
associated with disorders involving poor impulse control, such as borderline personality
disorder (Udo and Grilo, 2019), alcohol use disorder (Udo and Grilo, 2019), gambling
disorder (Giel et al., 2022; Mestre-Bach & Potenza, 2023), and attention-deficit/hyperactivity

disorder (Hanson et al., 2020; Villa et al., 2023). Death is also risk for BED, either due to
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health complications from being overweight or obese or psychiatric comorbidity (Giel et al.,
2022). Suicidality is prevalent among individuals with BED, with suicidal ideation reported
in 26.3% to 51.7% of cases and suicide attempts ranging from 2.3% to 34% (Mandelli et al.,
2019; Bulik et al., 2021).

The psychological and physical consequences of BED often extend to social domains,
leading to strained relationships and social isolation as individuals may avoid interactions due
to fear of judgment or embarrassment about their eating behaviours (Marzilli et al, 2018).
This social withdrawal, combined with the emotional toll and stigma of the disorder,
frequently results in difficulties across work, education, and personal life (e.g., Hilbert et al.,

2018; Pawaskar et al., 2017). Altogether, this highlights the far-reaching impact of BED.

1.1.4 Other Specified Feeding or Eating Disorders

Diagnostic, Prevalence and Disorder Burden

OSFED is diagnosed when individuals experience clinically significant distress or
impairment related to eating and feeding behaviours but do not meet the full criteria for a
specific EDs (APA, 2013). It is recognised as a formal diagnostic category in both the DSM-
5 and ICD-11. While the ICD-11 does not specify subtypes for OSFED, the DSM-5 includes
five subtypes under this category. These subtypes are atypical AN, subthreshold BN (Sub-
BN), subthreshold BED (Sub-BED), purging disorder (PD), and night eating syndrome
(NES). Atypical AN refers to individuals who meet all the criteria for AN except that their
weight remains within or above the normal range. Sub-BN and sub-BED describe cases
where the symptoms of BN and BED are present but occur at a lower frequency or over a
shorter duration than outlined in the DSM-5. PD is characterised by recurrent purging
behaviours, such as vomiting or laxative use, aimed at influencing weight or shape, without

the presence of binge eating episodes. NES involves recurring episodes of eating at night that
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are not culturally appropriate and cannot be fully explained by external factors or other eating
disorders.

Given the majority of ED diagnoses in clinical practice fall under the
atypical/subthreshold ED category, making OSFED the most prevalent ED (Santomauro et
al., 2021). Studies have found that up to 12.1% of adolescents (Smink et al., 2014) and 7.4%
of adults (Micali et al., 2017) meet the criteria for an OSFED diagnosis. Prevalence rates for
specific OSFED subtypes are limited, but some studies report lifetime prevalence rates
ranging from 1.1% to 5.3% for PD, 2.8% to 3.6% for atypical AN, 4.4% for subthreshold BN,
and 1.5% to 5.7% for NES (Murray & Anderson, 2015; Hammerle et al., 2016). Within
Australia, out of 1,102,977 Australians with an ED, 27% have suffered from OSFED
(Deloitte Access Economics, 2024). The global disease burden of OSFED is estimated 38.5
standardised-age DALY's per 100,000 (Santomauro et al., 2021), reflecting the substantial
impact these disorders have on both mortality and years lived with disability. Furthermore,
the inconsistent definitions of OSFED subtypes contribute to a lack of clarity in both research
and clinical practice, limiting our understanding of these subtypes (Dang et al., 2024). This
uncertainty hampers the development of targeted interventions and results in the
underrepresentation of OSFED in research, despite its high prevalence and significant impact

on individuals' health and quality of life (Krug et al., 2024).

Consequences of OSFED

A plethora of research, including systematic reviews and meta-analyses (Dang et al.,
2024; Walsh et al., 2023), has found that individuals with atypical AN or subthreshold BN
may experience levels of ED psychopathology comparable to, or even greater than, those
with full-threshold disorders like AN or BN (Chapa et al., 2018; Golden & Mehler, 2020).
Although the physiological effects may be more severe in full-threshold BN due to higher

levels of bulimic or binge eating behaviours and associated medical comorbidities,



38

individuals with OSFED often seek treatment only after a prolonged illness (Golden &
Mehler, 2020; Wilkop et al., 2023). They are less likely to receive inpatient care, partly due
to the lower recognition of the condition when individuals are within a normal weight range
(Chapa et al., 2018). This delay in treatment can exacerbate impairment and medical
complications for those with OSFED.

Individuals with OSFED commonly experience psychiatric comorbidities, with major
depressive disorder (43%) and obsessive-compulsive disorder (21%) being the most prevalent
(Hambleton et al., 2022). Other psychiatric symptoms, such as those associated with post-
traumatic stress disorder, phobias, and psychosis, are also frequently reported (Hambleton et
al., 2022; Milano et al., 2020). Although research on suicidal ideation and attempts in
OSFED remains limited, the disorder poses a significant mortality risk (Arcelus et al., 2011).
Studies suggest that individuals with OSFED face a comparable likelihood of dying from
their EDs as those with AN, BN, and BED (Hambleton et al., 2022). A report by Deloitte
Access Economics (2020) further found that approximately 33% of ED-related deaths,
whether due to medical complications or suicide, were associated with OSFED. Similarly, a
meta-analysis by Krug et al. (2005) revealed that mortality rates for OSFED are highly
elevated, second only to those for AN — emphasising the severe impact of this disorder.

OSFED, like AN, BN and BED, frequently causes significant psychological and
physical challenges that ripple into social aspects of life. Individuals with OSFED may
distance themselves from others, avoiding social interactions out of fear of criticism or shame
surrounding their eating behaviours (Zaccagnino et al., 2018). This tendency toward
isolation, combined with the emotional strain and societal stigma tied to the disorder, often
leads to challenges in maintaining healthy relationships and navigating professional,

academic, and personal environments (e.g., Bhattacharya et al., 2020; Milano et al., 2020).



39

These impacts underscore that OSFED is just as severe as AN, BN and BED, warranting
equal research and clinical attention.
1.2 Risk Factors for Eating Disorders

To effectively identify and provide effective interventions to address EDs, it is
essential to understand the factors that increase vulnerability to these conditions. ED
development is influenced by a combination of sociocultural, biological, genetic, and
psychological factors (Striegel-Moore & Bulik, 2007). While the causes of EDs are complex
and varied, research has identified common risk factors that predict their onset. Several
studies have indicated that factors such as pressure to attain a thin body, striving for the thin
ideal, body dissatisfaction, parental overweight, dieting behaviours, and negative emotional
states are predictive of the future development of any ED (Barakat et al., 2023; Dakanalis et
al., 2023; Fatt et al., 2024). Recognising these risk factors is key to identifying at-risk
individuals and implementing effective screening, prevention, and targeted interventions
(Barakat et al., 2023). The following paragraphs will detail the risk factors for AN, BN and
BED - the three main EDs that are the focus of the current thesis.
1.2.1 Risk Factors for Anorexia Nervosa

Extensive reviews have highlighted various risk factors associated with AN. AN is
influenced by genetic factors, with familial patterns commonly observed (Paolacci et al.,
2020). Family members of individuals with AN are four times more likely to develop the
disorder, and female relatives face an 11-fold increased risk compared to the general
population (Zipfel et al., 2015). Genetic studies indicate that heredity contributes to 50-74%
of the risk for developing AN (Moskowitz & Weiselberg, 2017), and monozygotic twins have
a higher likelihood of developing AN than dizygotic twins (Yilmaz et al., 2015). This
heritable risk is even more pronounced when strict diagnostic criteria are used to define AN,

as opposed to broader definitions (Paolacci et al., 2020).
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Several genome-wide association studies (GWAS) on AN have identified genetic
associations, including a locus on chromosome 12 (rs4622308) linked to autoimmune
disorders and diabetes, as well as eight chromosomal regions containing 120 genes (Watson
et al., 2019; Paolacci et al., 2020; Yokokura et al., 2019). Key candidates include CADM1,
MGMT, FOXP1, PTBP2, and loci linking AN risk to increased BMI, such as CTBP2,
CCNEI, CARF, and NBEALI1 (Zeeland et al., 2014; Watson et al., 2019; Paolacci et al.,
2020; Yokokura et al., 2019). Despite challenges like small sample sizes and cohort
heterogeneity, these findings suggest that AN is a highly polygenic disorder (Donato et al.,
2022).

In addition to a genetic predisposition, the interplay between genes and environmental
factors has been widely studied, with particular focus on the serotonin-transporter-linked
polymorphic region (5-HTTLPR) (Rozenblat et al., 2017). Karwautz et al. (2011)
demonstrated that problematic parenting styles increased the risk of AN, but only in
individuals carrying one or two copies of the S-HTTLPR s-allele, while those homozygous
for the 1-allele did not exhibit the same risk. This highlights the critical role of gene-
environment interactions in AN development.

Environmental factors can also lead to epigenetic changes in gene expression (Kéaver
et al., 2024). Although research on epigenetics in AN is still in its early stages, preliminary
findings suggest that significant alterations occur during acute AN, potentially influencing the
disease's maintenance and chronicity. These changes appear to be highly reversible upon
recovery (Hiibel et al., 2019; Kéver et al., 2024). However, larger international studies are
needed to validate these findings and account for various influencing factors (Kéaver et al.,
2024; Hirtz et al., 2020).

In addition to genetic predispositions, certain environmental and psychological factors

increase the risk of AN. Longitudinal research has identified key predictors of AN onset in
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high-risk individuals, including a low BMI, weight suppression, an overemphasis on weight
and body shape, intense fear of weight gain, negative emotional states, and psychosocial
difficulties (Stice et al., 2017; 2020; 2021). Several systematic reviews and meta-analyses
suggest that individuals with AN exhibit greater severity and higher rates of perfectionism
(Dahlenburg et al., 2019) and family discord (Del Casale et al., 2023) than those with other
psychiatric disorders. Additional risk factors include limited socialisation during childhood
(Krug et al., 2012), exposure to adverse childhood events, early childhood eating problems,
and increased parental demands (Bulik et al., 2006; Jacobi et al., 2004; Lavinia-Maria et al.,
2020). Furthermore, women with autism are at a notably higher risk of developing AN, with
research showing that 20-35% of women with AN meet diagnostic criteria for autism (Boltri
& Sapuppo, 2021; Carpita et al., 2022; Kerr-Gaffney et al., 2021).

Social factors also play a crucial role in the development of AN. In the case of AN,
cultural ideals of "thinness" and the normalisation of dieting drive the focus on physical
appearance. Falling short of these rigid standards breeds shame, often triggering the onset of
ED (Mitchell et al., 2024). Media influences with peer diet, peer criticism, and poor social
support have also been found to further fuel these ideals, reinforcing societal pressure to
conform to the "perfect” body image (Del Casale et al., 2023; Haynos et al., 2016).
Altogether, this highlights various risk factors that contribute to the susceptibility to
developing AN.

1.2.2 Risk Factors for Bulimia Nervosa

Genetic, psychological and social influences have also been found to be significant
risk factors in the development of BN. In terms of the genetic contribution, familial and twin
population-based studies have shown that approximately 50% of the genetic risk factors for
BN overlap with those for AN, while the remaining factors are unique to each disorder

(Barakat et al., 2023; Bulik et al., 2010; Yao et al., 2021). Individuals with a family member
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diagnosed with BN are 9.6 times more likely to develop the disorder themselves (Thornton et
al., 2011). Similar to AN, 5-HTTLPR has also been observed to contribute to compulsive
personality traits and the development of BN (Calati et al., 2011; Steiger et al., 2012).
Additionally, a polymorphism in the neurotransmitter inhibition gene (HTR1B) has been
linked to an increased risk of developing BN in a family-based study (Hernandez et al.,
2016). Notably, no GWAS have been conducted on BN to date.

The interplay between genes and environmental factors has also been highlighted in
BN. For example, research has shown that childhood trauma may contribute to BN risk,
particularly through genetic variations in the glucocorticoid receptor pathway, which are
associated with binge eating and a loss of control overeating (Barakat et al., 2023; Sardahaee
et al., 2017; Steiger et al., 2012). Monteleone et al. (2017) further supported this finding,
showing that individuals with a history of childhood maltreatment and BN had lower cortisol
levels compared to both healthy controls and those with BN but no history of trauma.

Shifting focus to psychological and environmental factors, only a limited number of
prospective longitudinal studies have been conducted to identify risk factors BN. These
studies have identified risk factors such as body dissatisfaction and negative affect (Stice et
al., 2021b; Yamamiya & Stice, 2024), dieting and fasting behaviours (Stice et al., 2008;
Yamamiya & Stice, 2022; 2024), concerns about weight and eating (Allen et al., 2016), and
low parental support (Yamamiya & Stice, 2024). Cross-sectional and retrospective studies, on
the other hand, highlight common correlations to the development of BN, including teasing
or critical remarks about weight or shape (Day et al., 2022; Dahill et al., 2021), obstetric
complications (e.g., low birth weight; Larsen et al., 2021; Milembamane et al., 2023;
Raevuori et al., 2014) and experiences of sexual abuse (Monteleone et al., 2022; Hilbert et

al., 2014).
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Sociocultural factors also play a critical role in the development of BN. Similar to
AN, pressure to conform to societal ideals of thinness drives body dissatisfaction, which
often leads to dieting — a behaviour that increases the risk of bingeing and purging (Barakat et
al., 2023; Weissman et al., 2019). This dissatisfaction is further intensified through social
comparison with peers or celebrities, while family dynamics that focus on appearance or
criticise weight add to the risk (Diedrichs et al., 2017; Jaeger et al., 2002). Cultural attitudes
that normalise dieting and weight control behaviours also reinforce these pressures. When
combined with personal vulnerabilities, these sociocultural influences significantly heighten
the likelihood of developing BN (Weissman et al., 2019).

Overall, the development of BN has been linked to a combination of biological
psychological, social and environmental factors. Notably, many of the risk factors and traits
associated with BN such as concerns about weight and eating, dieting, exposure to critical
comments about body shape and negative affect have also been identified in AN (Jacobi et
al., 2004), suggesting a common underlying pathology between the two disorders. A key
difference between AN and BN, however, is that BN often develops following a pattern of
binge eating, whereas AN is more commonly preceded by restrictive dieting behaviours
(Hilbert et al., 2014).

1.2.3 Risk Factors for Binge Eating Disorder

BED, like AN and BN, arises from a complex interplay of biological, psychological,
environmental and sociocultural factors. Twin studies estimate the heritability of BED to be
between 41% and 57%, independent of obesity status (Hilbert et al., 2019; Thornton et al.,
2011; Himmerich et al., 2019). Although research on candidate genes related to reward
processing, homeostasis, and mood regulation is limited, some evidence highlights the
potential role of dopamine (e.g., DRD2) and p-opioid receptor (e.g., OPRM1) genes in BED

(Hilbert, 2019). Specifically, researchers suggest that the expression of certain alleles in the
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dopamine D2 receptor may heighten sensitivity to reward, a factor that could be critical in the
development of BED (Hilbert et al., 2019).

Research on gene-environment interactions in BED is scarce, with most findings
proving nonsignificant (Barakat et al., 2023). For example, Racine et al. (2009) found no
evidence that 5-HTTLPR or the HTR2A (T102C polymorphism) interact with traits like
impulsivity or dietary restraint to predict binge or emotional eating symptoms. To our best
knowledge, to date, Veldic et al. (2017) conducted the only epigenetic study on BED,
examining promoter methylation of SLC1A2, a gene involved in glutamate clearance, in
individuals with bipolar disorder. It found reduced DNA methylation in individuals with
bipolar disorder and BED compared to those with bipolar disorder alone, though the inclusion
of both BN and BED cases complicates the interpretation. Additionally, no GWAS or broader
epigenetic studies on BED have been published to date.

Since BED was first introduced in the DSM-5, research on its psychological risk
factors has expanded, though prospective longitudinal studies remain scarce (e.g., Braun et
al., 2019; Coffino et al., 2019). Existing longitudinal studies suggest that pressure to be thin,
thin-ideal internalisation, negative affect, and low parental support are key contributors to
BED risk (Stice et al., 2011; 2021; Yamamiya & Stice, 2024). Cross-sectional and
retrospective studies have further linked BED risk to feelings of inadequacy stemming from
childhood experiences, such as weight-related teasing or family concerns about eating and
weight (Monteleone et al., 2022; Rubin et al., 2021). Other contributing factors include
conflict avoidance, overvaluation of weight and shape, low self-esteem, and impulsive or
obsessive tendencies (Braun et al., 2019; Coffino et al., 2019; Kukk & Akkermann, 2022).

Social and environmental factors further contribute to BED risk. Cultural ideals
equating thinness with attractiveness and health, along with the normalisation of dieting,

heighten vulnerability (Weissman et al., 2019). Food insecurity plays a distinct role,
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triggering survival instincts that prompt individuals to binge or hoard food when it becomes
available (Stice et al., 2017). Such behaviours are especially common among children from
unstable environments who, after being placed in care, may binge or hide food as a coping
mechanism for past scarcity (Borg et al., 2022). These survival-driven patterns often persist
even after achieving food security, with individuals who have experienced trauma,
homelessness, or financial hardship remaining at elevated risk for BED due to the long-
lasting psychological impact of food instability (Hazzard et al., 2020).

The significant overlap in aetiological factors among EDs, particularly between AN
and BN and between BN and BED, highlights their interconnected nature (Hilbert et al.,
2014). AN and BN share disruptions in eating behaviours rooted in body image concerns,
while BN and BED are linked by binge eating accompanied by a loss of control. Diagnostic
cross-over is common, with most transitions occurring from AN to BN (23-27%), followed
by BN to BED (8-11%), BN to AN (8-9%), and BED to BN (7-8%) (Castellini et al., 2011;
Miskovic-Wheatley et al., 2023). This overlap complicates the identification of risk factors
unique to each DSM-5 diagnosis. Instead, focusing on broader disordered eating behaviours,
such as a drive for thinness or binge-purge tendencies, may provide greater insight into the
shared and distinct mechanisms underlying these disorders (Tozzi et al., 2005).

1.3 Disordered Eating Spectrum

A substantial number of individuals may not meet the formal diagnostic criteria for
any of the EDs mentioned but still experience clinically significant symptoms that impair
both mental and physical health (Romano et al., 2020). Disordered eating exists on a
continuum (Figure 1) between normal eating patterns and full-blown EDs, featuring similar
behaviours and symptoms, but at a reduced frequency or severity. This can include, but not

limited to, restrictive eating, compulsive eating, or irregular and rigid eating habits.
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Figure 1

Continuum of Disordered Eating and Eating Disorders

Healthy Weight ~ Weight/Shape Fasting Anorexia
Preoccupation Distorted
Healthy Compulsive Body Image
Overeatin
Eating/Exercise Yo-Yo Dieting 9 . Bulimia
Excessive Steroid Use _ .
Good Body Image  Exercising Muscle Dysmorphia Blg?:ﬂf:;:.ﬂg

Note. Adapted from Krug et al. (2017)

Disordered eating is highly prevalent, with an estimated prevalence of 22-25%
of individuals engaging in unhealthy weight control practices such as vomiting, fasting,
excessive exercise, or using laxatives or diuretics (Alfalahi et al., 2022; Nagata et al., 2018).
Up to 10% may also engage in binge eating (Potterton et al., 2020). These prevalence rates
are concerning given the association between disordered eating and various negative
outcomes, including low self-esteem, anxiety, distress, and suicidal ideation (Brausch &
Gutierrez, 2009; Karkkéinen et al., 2018; Sala & Levinson, 2016; Wade et al., 2012).
Additionally, disordered eating is linked to comparable levels of emotional distress and
functional impairment as full-threshold EDs (Krug et al., 2008; Stice et al., 2009).

Disordered eating patterns in childhood or early adolescence often foreshadow the
development of clinical-level EDs later in life (Linardon et al., 2019; Haynos et al., 2018;
Stice et al., 2010). Longitudinal research indicates that adolescents engaging in extreme
dieting or unhealthy weight control behaviours are more likely than their peers to exhibit

persistent disordered eating, increased binge eating, and compensatory behaviours such as
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self-induced vomiting or misuse of diet pills and laxatives in later adolescence and early
adulthood (Haynos et al., 2018; Loth et al., 2014; Yoon et al., 2020).

Severe dieting has been strongly implicated to the onset of EDs, with one prospective
study reporting that females who engaged in extreme dieting faced an 18-fold higher risk of
developing an ED, while moderate dieting was associated with a five-fold increase in risk
compared to non-dieters (Jebeile et al., 2021; Patton et al., 1999). These findings underscore
the role of disordered eating as a significant precursor to the onset of clinical EDs.

1.4 Theoretical Models of Eating Disorders

As highlighted in previous sections, EDs are severe psychiatric conditions with
significant consequences, including heightened mortality and suicide rates (Iwajomo et al.,
2021; Forrest et al., 2021) and substantial impairments in health and quality of life
(Kérkkéinen et al., 2018; Thomas et al., 2009; Wade et al., 2012). These impacts emphasise
the need for effective treatment development. Developing such interventions requires the
rigorous testing and refinement of theoretical models (Campbell et al., 2000).

A systematic review by Pennesi and Wade (2016) identified 54 theoretical
frameworks explaining the development of disordered eating and EDs. However, the next
subsection focuses on two key models — the transdiagnostic model of EDs (Fairburn et al.,
2003) and the dual pathway model for bulimic symptoms (Stice et al., 1998; 2001). These
two models were selected because, according to Pennesi and Wade (2016), they were the
only ones among the 54 reviewed models to satisfy both efficacy criteria (tested in
randomised controlled trials) and effectiveness criteria (implemented or disseminated in real-
world settings). Additionally, these two models are central to exploring alternative severity
ratings for EDs, an area of focus of this thesis. For an extensive review of all theoretical

models, see Pennesi and Wade (2016).
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1.4.1 Transdiagnostic Maintenance Model of Eating Disorders

Transdiagnostic maintenance model of EDs, hereby transdiagnostic model, aims to
identify common processes or maintenance factors across different EDs to improve
psychological treatments (Mansell et al., 2009). Fairburn et al. (2003) developed the
transdiagnostic model (Figure 2) that highlights shared maintenance factors in disorders such
as AN, BN and BED. Central to Fairburn et al.’s model is the idea that a dysfunctional self-
evaluation system plays a key role in the development and maintenance of EDs. According to
the model, individuals’ self-worth becomes overly dependent on controlling eating, weight,
or shape, leading to an overemphasis on dietary restraint. However, strict dietary rules are
hard to maintain, resulting in binge eating when cognitive control weakens.

In addition to this core concept, Fairburn et al. (2003) identified four other
mechanisms that may perpetuate EDs in some individuals. First, low self-esteem can drive a
focus on weight and shape as a means of boosting self-worth, reinforcing the overvaluation of
these factors. Second, clinical perfectionism may cause individuals to assess their value based
on their weight, shape, and eating, further amplifying dietary restraint. Third, interpersonal
difficulties may increase efforts to control weight and shape in pursuit of a socially desirable
ideal. Finally, mood intolerance might trigger binge eating or purging as ways of coping with
difficult emotions. Evidence supporting the transdiagnostic model includes the observation
that symptoms often shift from one ED to another during treatment (e.g., AN symptoms
transitioning to BN symptoms), although they rarely transform into non-ED mental illnesses

(Pennesi and Wade, 2016).
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Fairburn et al.’s (2003) Transdiagnostic model of Eating Disorders
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Note: From Cognitive behaviour therapy for eating disorders: A “transdiagnostic” theory and
treatment (Fairburn et al., 2003, Behaviour Research and Therapy, 41(5), 509-528). Copyright 2003

by Elsevier

This theory has led to the development of an “enhanced” cognitive behavioural

therapy ([CBT-E]; Fairburn, 2008), designed to target the key maintenance mechanisms

through collaborative case formulation. CBT-E has been validated across diverse populations,

including adults (e.g., Mares et al., 2022), adolescents (Jones et al., 2020); mixed sample with

both male and female samples (e.g., Dakanalis et al., 2015; Lampard et al., 2013; Mares et

al., 2022). It is widely considered the treatment of choice for EDs in individuals with a BMI

above 17.5 (Fairburn et al., 2015; National Institute of Health and Care Excellence [NICE];

2014; Poulsen et al., 2014). Furthermore, recent studies, including longitudinal research

(Calugi et al., 2017) and systematic reviews (Atwood et al., 2019), have demonstrated its

efficacy for patients with AN, even in severe and enduring cases.
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Despite its strengths, the current research on CBT-E has limitations. Most studies
involve predominantly White female samples, reflecting the higher prevalence of EDs among
women (Atwood et al., 2020). However, some studies have explicitly excluded men
(Thompson-Brenner et al., 2016; Wade et al., 2017; Zipfel et al., 2014), introducing potential
selection bias and limiting understanding of sex and cultural differences in treatment efficacy.
1.4.2 Dual-Pathway Model for Bulimia Nervosa

The dual pathway model for BN (Figure 3) is a socio-cultural theory that explains the
development of BN in females by linking sociocultural pressures, body dissatisfaction,
dieting and negative affect (Stice et al., 1998; 2001). This framework suggests that perceived
sociocultural pressures to be thin foster both the internalisation of the thin ideal, defined as
the adoption of societal standards for thinness to the extent of altering behaviours to meet
these ideals (Thompson & Stice, 2001), and body dissatisfaction. Body dissatisfaction, in
turn, contributes to bulimic behaviours through two primary pathways: dieting and negative
affect. Dieting can lead to binge eating, either as a compensatory response to caloric
deprivation or as a temporary coping mechanism for alleviating negative affect. Additionally,
dietary restraint may exacerbate negative affect, either when the restraint is disrupted or due
to the emotional impact of prolonged caloric restriction (Stice et al., 2002). The dual pathway
model outlines specific causal and directional relationships among these factors, providing a
framework for understanding the mechanisms underlying the development of bulimic

symptoms.
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Figure 3

Stice et al.’s (1998) Dual-Pathway Model for Bulimia Nervosa

Pressure to be thin \ / Negative affect \
Body Eating pathology
dissatisfaction
_ \ Dieting /
Thin ideal
internalisation

Note. Adapted from Stice’s dual-pathway model of Bulimic Symptoms (Stice et al., 1988; 2001)

Although the dual pathway model has received empirical support, only a limited
number of studies have examined it in its entirety (Krug et al., 2024). To our best knowledge,
to date, five cross-sectional studies (Anbari et al. 2020; Duemm et al. 2003; Hutchinson et al.
2010; Maraldo et al. 2016; Stice et al. 1996) and five longitudinal studies (Allen et al., 2012;
Puccio et al., 2016b, 2019; Salafia & Gondoli, 2010; Stice et al., 1998) have tested the full
model using structural equation modelling (SEM) or path analysis. Most of these studies have
focused on female participants, either adults (Anbari et al., 2020) or adolescents (Anbari et
al., 2020), from community populations (Maraldo et al., 2016), and none have been
conducted in clinical populations. Despite these limitations, the findings from these studies
have explained between 33% (Stice et al., 1998) and 54% (Allen et al., 2012) of the variance
in bulimic symptoms, contributing valuable insights into key factors that can be targeted to
prevent the development of these symptoms.

Interventions based on the dual pathway model are informed by cognitive dissonance
theory, which suggests that the psychological discomfort caused by holding inconsistent

beliefs motivates individuals to change their attitudes or behaviours to reduce this
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inconsistency (Pennesi & Wade, 2016; Stice et al., 2000; 2001a; 2008; 2012a; 2009). These
interventions specifically aim to reduce thin-ideal internalisation by encouraging individuals
to critically evaluate and challenge this ideal. Research has shown that reductions in thin-
ideal internalisation fully mediate the program’s effects on body dissatisfaction and partially
mediate changes in bulimic symptoms (Stice et al., 2011).

Despite the theoretical and clinical significance of the dual pathway model, as
mentioned previously, only a limited amount of research has explored it in its entirety (Krug
et al., 2024; Puccio et al., 2019). Moreover, while prevention programs based on the model
have shown effectiveness in reducing bulimic behaviours, these interventions have been
predominantly tested in younger age groups and primarily among females (Krug et al., 2024).
This underscores the need for further research to validate the model across more diverse
populations and to assess its applicability to broader demographic groups, thereby enhancing
its relevance and effectiveness in addressing bulimic behaviours comprehensively.

1.5 Course and Treatment of Eating Disorders

As highlighted in earlier sections, EDs are among the most severe mental health
conditions, marked by some of the highest mortality rates and a profound impact on
individuals’ physical health, emotional well-being, and overall quality of life (Miskovic-
Wheatley et al., 2023). The complexity of these disorders is further illustrated by the range of
genetic, psychological, and sociocultural risk factors that contribute to their development, as
discussed in Section 1.2. Building on this understanding, in this section, I will first examine
the general course and treatment approaches for AN, BN and finally BED. For each ED
subtype, I will discuss general recovery outcomes, key predictors influencing recovery
trajectories, and evidence-based interventions, assessing the strength of evidence supporting

their efficacy in improving outcomes and promoting long-term recovery.
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1.5.1 Anorexia Nervosa

Course and Recovery Outcomes of Anorexia Nervosa

Recovery outcomes for EDs vary significantly, but recent findings provide a more
hopeful perspective on the core symptoms of AN (Dobrescu et al., 2020). For instance, a
meta-analysis of 119 studies revealed that 59.6% of AN patients achieved weight
normalisation, 57% resumed regular menstruation, and 46.8% demonstrated normalised
eating behaviours (Steinhausen et al., 2002). These findings are echoed in a six-year follow-
up study by Fichter and Quadflieg (1999), which found that 55.4% of women with AN fully
recovered following inpatient care.

Gender comparisons in AN recovery outcomes offer additional insights. Strobel et al.
(2019) found that men with AN not only gained more weight during treatment but also
exhibited lower levels of ED-specific psychopathology compared to women. Despite this,
remission rates were similar for both genders, remaining around 40—41% (Strobel et al.,
2019).

Long-term studies further highlight the variability in recovery trajectories. Eddy et al.
(2017) found that only two-thirds of females with AN achieved full recovery after a 22-year
follow-up period, emphasising the prolonged course of the illness for many patients. The
duration of AN has been reported to range widely, from an average of 6.5 years (Zerwas et
al., 2013) to 14 years (Fernandez-Aranda et al., 2021), underscoring the chronic nature of the
disorder in some cases.

Several factors have been identified as critical predictors of recovery for AN. A
higher starting weight consistently emerged as the strongest predictor of achieving a higher
BMI and full recovery one-year post-therapy (Franko et al., 2018). In contrast, empirical
studies (e.g., Gregertsen et al., 2019; Wild et al., 2016) as well as systematic reviews and

meta-analyses (e.g., De Rijk et al., 2024; Sala et al., 2023) highlighted negative predictors,
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including a duration of illness longer than six years, pre-treatment depression, and the
presence of comorbid psychiatric conditions. These findings underscore the importance of
early intervention and comprehensive treatment approaches in AN tailored to individual risk
factors

Treatments for AN and Treatment Specific Outcomes.

According to the guidelines of NICE (2020), treatment for AN needs to be
multidisciplinary, including medical care, weight monitoring, and psychological
interventions. Due to medical complications, high relapse and mortality rates, as well as its
long duration, treatment for AN is often challenging (Baenas et al., 2024; Van Eeden et al.,
2021).

For adolescents with AN, Family-Based Therapy (FBT) is widely recognised as the
first-line psychological intervention, supported by a recent meta-analysis (Zeeck et al., 2018).
FBT has been shown to significantly improve ED psychopathology, such as dietary restraint,
and promote weight restoration (Le Grange et al., 2021; Stewart et al., 2024; Zeeck et al.,
2018). However, limitations in clinical trials of FBT, including insufficient follow-up periods
and inconsistent outcomes, highlight areas for improvement. Additionally, long-term
outcomes reveal challenges, with only 41.8% of participants achieving full recovery by the
end of treatment and 26.6% continuing to meet the diagnostic criteria for AN two to four
years later (Le Grange et al., 2014).

For adults with AN, the effectiveness of psychological treatments remains
inconclusive, with no single approach showing clear superiority over others (Solmi et al.,
2021; Watson & Bulik, 2013). International guidelines typically recommend standalone
outpatient psychological therapies as the first-line intervention over pharmacological
treatments for adults with AN (Solmi et al., 2021). However, the specific recommendations

for treatment modalities vary across regions. Australian guidelines generally endorse any
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specialist-led, manual-based therapy, ideally delivered within a multidisciplinary framework
(Hay et al., 2014). In contrast, guidelines in the Netherlands and the United Kingdom (UK)
provide more detailed recommendations, outlining first- and second-line psychological
treatments (Hilbert et al., 2017). For example, the 2017 UK National Institute for Health and
Care Excellence (NICE) guidelines recommend Specialist Supportive Clinical Management
(MclIntosh et al., 2006), Maudsley Anorexia Treatment for Adults (Wade et al., 2011), and
CBT-E (Fairburn et al., 2008) as first-line treatments, while reserving focal psychodynamic
therapy as a second-line option. A meta-analysis by Solmi et al. (2021) examined 16
randomised controlled trials investigating psychological interventions for adults with AN,
focusing on weight restoration, ED symptoms, and all-cause dropout rates. The findings
revealed that no psychological intervention consistently outperformed treatment as usual for
the primary outcomes. However, CBT-E had a lower dropout rate than psychodynamic
therapies, with an odds ratio of 0.54, indicating a 46% lower likelihood of treatment
discontinuation. Altogether, these results highlight the pressing need for more effective
psychological treatments for both adolescents and adults with AN.
1.5.2 Bulimia Nervosa
Course and Recovery Outcomes of Bulimia Nervosa

Recent research presents a more optimistic outlook for BN treatment, showing
significant improvements in remission rates over a decade post-treatment despite frequent
relapses. Around two-thirds of individuals with BN achieve substantial improvement or full
recovery in the long term, while 15-20% may develop a chronic course of the disorder
(Quadflieg et al., 2024). However, research has shown that recovery likelihood decreases
significantly after ten years, with a small proportion transitioning to another ED diagnosis,
with most individuals with BN develop AN (up to 14%), and 1-3% experiencing mortality

(Quadflieg et al., 2024).
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Regarding predictors of BN prognosis, empirical studies (e.g., Matherne et al., 2022)
and comprehensive reviews of studies (Gorrell et al., 2022; Steinhausen & Weber, 2009)
have provided limited clarity, with few consistent predictors identified. A study by Quadflieg
and Fichter (2019), which analysed baseline predictors in inpatient BN groups and assessed
outcomes over an 11-year follow-up, found a limited number of significant predictors. These
included age at onset, age at treatment, marital status, and symptom severity (both ED-
specific, such as binge eating, vomiting, or excessive exercise, and general psychopathology).
Their findings indicated that older age at treatment, more severe symptoms, and shorter
follow-up periods were associated with poorer long-term outcomes for those with BN.
Treatment for BN and Treatment Specific Outcomes

Research on treatment modalities for BN has highlighted both advancements and
significant gaps in treatment efficacy. Randomised controlled trials (e.g., Barakat et al., 2023;
Hartmann et al., 2024) and meta-analyses (e.g., Rozakou-Soumalia et al., 2021) demonstrate
that several psychological interventions are more effective than wait-list controls, pill
placebos, and antidepressants in reducing BN symptoms. These treatments include CBT
(Poulsen et al., 2014; Hartmann et al., 2024), interpersonal psychotherapy (Zhang et al.,
2024), dialectical behaviour therapy (Vogel et al., 2021; Rozakou-Soumalia et al., 2021), and
adolescent family-based therapy (Couturier et al., 2013; Linardon et al., 2017).

Despite several psychological interventions having been developed for BN, achieving
full symptom abstinence remains a critical challenge. A meta-analysis by Linardon and Wade
(2018), synthesising 45 randomised controlled trials, found that self-help interventions for
BN yielded lower rates of post-treatment symptom abstinence compared to clinician-led
treatments. Interestingly, these differences disappeared at follow-up (3 to 12 months), with
self-help outcomes becoming comparable to those of clinician-led approaches. Despite this,

the review revealed that more than 60% of patients failed to achieve complete abstinence
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from core BN symptoms, even after receiving empirically supported interventions (e.g.,
CBT). These findings highlight the pressing need to improve the effectiveness of
psychological treatments for BN, with a particular focus on addressing persistent symptoms
and promoting sustained recovery.

1.5.3 Binge Eating Disorder

Course and Recovery Outcomes of Binge Eating Disorder

Compared to AN and BN, individuals with BED generally experience more
favourable long-term outcomes and higher treatment success rates (Miskovic-Wheatley et al.,
2023). A recent meta-analysis emphasises that psychotherapy and behavioural interventions
are particularly effective in reducing BED symptoms and supporting weight reduction within
this population (Hilbert et al., 2020). With appropriate specialised treatment, post-treatment
symptom abstinence rates for BED can improve by as much as 63% (Anderson et al., 2020;
Linardon, 2018). However, without proper treatment, BED often leads to chronic or
persistent issues (Solmi et al., 2024). Nevertheless, effective interventions and positive
patient responses significantly enhance prognosis, offering better outcomes compared to
those seen in AN and BN (Hilbert et al., 2018).

Predictors of treatment outcomes in BED share notable similarities with those in other
mental health conditions. Milder cases and lower levels of psychopathology are generally
associated with faster remission and better outcomes (Anderson et al., 2020; Fichter et al.,
2008). However, the severity of ED symptoms remains a critical determinant of treatment
success. Factors such as frequent binge-eating episodes, emotional eating, and heightened
concerns about weight and body image are consistently linked to poorer outcomes (Castellini
et al., 2011; Fischer et al., 2014). Overall, while BED often poses significant challenges,
targeted and timely interventions can greatly improve treatment success and patient

outcomes.
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Treatment for BED and Treatment Specific Outcomes

International guidelines (e.g., NICE) recommend evidence-based psychological
therapy as the first-line treatment for BED. These psychological interventions are typically
delivered in outpatient settings but may also be integrated into comprehensive hospital
programs with outpatient follow-up care (Hay et al., 2019). The primary therapies evaluated
for BED include CBT (Fairburn et al., 2008), interpersonal psychotherapy (Wilfley et al.,
2008), and dialectical behaviour therapy (Safer et al., 2009), all of which have been
implemented in both group and individual formats (Miskovic-Wheatley et al., 2023).
Interpersonal psychotherapy stands out with the highest abstinence rates for binge eating,
with 63% of individuals achieving symptom abstinence post-treatment, according to a meta-
analysis by Linardon (2018). In contrast, mindfulness-based approaches had the lowest
abstinence rates, with only 22% of individuals achieving symptom abstinence. A comparative
study by Hilbert et al. (2012) further highlighted the superiority of interpersonal
psychotherapy in achieving long-term outcomes compared CBT. While individuals treated
with CBT experienced an increase in EDs symptoms between the end of treatment and a
four-year follow-up, those who received interpersonal psychotherapy showed continued
improvements during this period. Notably, remission rates at the four-year follow-up were
significantly higher for interpersonal psychotherapy (76.7%) compared to CBT (52.0%)
(Hilbert et al., 2012).

These findings suggest that while treatment outcomes for BED are generally more
favourable compared to AN and BN, there is still substantial room to enhance the
effectiveness of psychological interventions. Future efforts should focus on optimising long-

term remission rates and reducing the risk of relapse to maximise treatment success for BED.
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1.6 Severity Ratings for Eating Disorders

Section 1.5 demonstrated that, despite significant efforts to develop effective
treatments, treatment outcomes remain highly variable. This variability underscores the need
for personalised approaches to care for the different ED subtypes, with severity ratings
potentially playing a crucial role in guiding these interventions.

Severity ratings provide a structured method to evaluate symptom intensity,
functional impairments, and medical risks. These ratings are crucial for tailoring treatment to
individual needs and prioritising the most severe cases to optimise resource allocation
(Zimmerman et al., 2018). In research, severity ratings can assist in standardising assessments
across studies, supporting the development of evidence-based treatments. The following
sections explore the concept of severity in psychiatry, with a focus on the introduction of
severity ratings for EDs, including those in the DSM-5, ICD-11, and alternative severity
ratings — key components of this PhD thesis.

1.6.1 The Concept of Severity in Psychiatry

The determination of illness severity has significant clinical implications, affecting
when to seek care, the type and intensity of treatment, and decisions about continuing or
discontinuing therapy. In psychiatry, the term "severe illness" can refer to various factors,
such as the number, intensity, and frequency of symptoms, as well as their persistence and
impact on functioning or quality of life (Lucas et al., 2022; Zimmerman et al., 2018). It may
also imply a higher risk of permanent disability or mortality. Unlike medical conditions,
psychiatric disorders lack biomarkers (e.g., structural damage) to measure severity
objectively, so clinicians often rely on observable symptoms to conduct severity assessments
(Zimmerman et al., 2018).

Despite the importance of defining severity, there is no clear consensus on how to do

so, especially when it comes to resource allocation for patients with severe mental illness in
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public health (Rugger et al., 2000). Current classification systems use a polythetic categorical
approach, where diagnoses are based on meeting a certain number of predefined symptoms.
This approach is widely used for justifying treatment, communicating diagnoses, and
collecting epidemiological data (Widiger et al., 2018). However, these classifications have
limitations, such as high within-category variability, frequent comorbidity, and challenges in
capturing the spectrum and severity of symptoms (First et al., 2024).

To address these limitations, in the latest update, both the DSM-5 and ICD-11 have
introduced a dimensional approach to measuring severity. The DSM-5 categorises severity
into four levels: mild, moderate, severe, and extreme severe for a wide range of psychiatric
disorders, including major depressive disorder, and obsessive and compulsive disorder
(Zimmerman et al., 2018). In the ICD-11, severity classification levels differ depending on
the disorder. For example, personality disorders are classified as mild, moderate, or severe,
while AN is described in terms of "significantly low BMI" or "dangerously low BMI"
severity.

These classifications consider factors such as the number of criteria met or the
frequency of core symptoms. Unlike many physical illnesses, assessments of psychiatric
severity typically do not factor in mortality risk. Instead, they concentrate on symptoms and
their effects on distress and functioning (Zimmerman et al., 2018). The introduction of graded
severity ratings in both DSM-5 and ICD-11 was intended to enhance diagnostic accuracy and
aid clinical decision-making. This approach aims to communicate key aspects of a disorder,
improve clinical practice, increase access to care, and raise public and professional awareness
and understanding of these conditions (Aouad et al., 2022)

Illness severity can be indicated by several factors, including comorbidities, general
psychopathological symptoms, and related cognitive impairments (Wilkop et al., 2023). For

clinical usefulness, treatment outcomes should be a primary focus, as more severe cases
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typically respond less favourably than milder ones (Lucas et al., 2022). Severity is also
reflected in prognosis, with high-severity cases often showing greater treatment resistance,
which can lead to chronic symptoms (Dieffenbacher et al., 2024). Overall, the severity of
illness is multifaceted and should be evaluated in terms of various factors, rather than a single
dimension. In the following three subsections (1.6.2, 1.6.3, and 1.6.4), I will provide a more
in-depth introduction to the DSM-5, ICD-11, and alternative approaches to severity ratings
for EDs.
1.6.2 The Introduction of the DSM-5 Severity Ratings for Eating Disorders

As the 5th edition of the DSM-5 (APA, 2013) was being reviewed, the ED Work
Group presented new ED severity ratings. These severity ratings for EDs were an attempt to
overcome the limitations of the dichotomous diagnostic approach used in the former DSM-
IV-R (APA, 2000), and to provide clinicians with ED-specific markers of disorder severity
(APA, 2013). This was accomplished by establishing gradients for disorder severity by
classifying individuals with an ED into “mild”, “moderate”, “severe”, and “extreme”
categories. Specifically, the DSM-5 categorises individuals with AN into mild (>17.0 kg/m?),
moderate (16-16.99 kg/m?), severe (15-15.99 kg/m?), and extreme (<15 kg/m?) severity
groups based on BMI. The severity for BN is determined by the frequency of inappropriate
compensatory behaviours, and the severity of BED is assessed by the frequency of binge
eating episodes. The severity categories for BN and BED are mild (1-3 episodes/week),
moderate (4—7 episodes/week), severe (8—13 episodes/week), and extreme severe (14 or more
episodes/week). For a comprehensive overview of all current severity ratings (e.g., DSM-5
and alternative ratings), please refer to Table 4.

As mentioned previously, BMI, a simple index of weight-for-height, is used as a
severity indicator for AN. The DSM-5 likely uses BMI to index AN severity to reflect the

centrality of body weight as a key feature of AN (Criterion A; APA, 2013). However, the
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current literature shows inconsistent support for the use of BMI to index AN severity.
Specifically, some studies report that a low BMI is associated with increased medical (e.g.,
cardiac problems) and psychological complications (e.g., comorbidity with anxiety), and a
poorer prognosis (Berner et al., 2014; Maurel et al., 2024; Wolfi & Treasure, 2011), while
other studies did not find such associations (e.g., Hebebrand et al., 1996; Toppino et al.,
2024). These inconsistent findings may partially be due to the severity indices overshadowing
important physical (e.g., gender, weight history, bone density), psychological or cognitive
factors (e.g., drive for thinness), which might reflect the individuals’ levels of impairments
(Grilo et al., 2015a; Hirst et al., 2017). Therefore, it is unclear whether BMI is useful in
indexing AN severity.

As articulated before, the DSM-5 ratings for BN are based on the frequency of
inappropriate compensatory behaviours, and for BED these ratings are based on
the frequency of binge eating episodes. Some studies have found support for the utility of
these severity ratings with the frequency of compensatory and binge eating episodes being
positively correlated with general and ED psychopathology for individuals with BN (e.g.,
Gibson et al., 2019; Penas-Lled¢ et al., 2002; Weigel et al., 2019) and BED (Shroff et al.,
2006; Wilfley et al., 2016).

However, despite these positive associations between them, the severity indices for
BN and BED have been criticised due the arbitrariness of the frequency classifications (Lucas
et al., 2022). Specifically, it is unclear why three episodes per week is considered mild while
four episodes per week is classified as moderate, and whether these cut-off scores reflect
meaningful differences in terms of psychopathology, distress, and prognosis (Toppino et al.,
2022). As such, clarification is needed regarding the utility of the severity indicators for BN
and BED in the DSM-5 and upcoming versions of the DSM. In the next chapter of the thesis

(Chapter 2), I will introduce a systematic review and meta-analysis which will provide a
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comprehensive overview of all studies that have assessed the clinical utility of the DSM-5
severity ratings for EDs.
1.6.3 The ICD-11 Severity Ratings for AN

Similar to the DSM-5, the ICD-11 incorporates BMI-based specifiers to classify the
severity of underweight in individuals with AN. Specifically, the ICD-11 distinguishes
between adults with a BMI of 14 kg/m? or higher and those with a BMI below 14 kg/m?,
defining these categories as "significantly low BMI" and "dangerously low BMI"
respectively. This BMI threshold of 14 kg/m? is intended to enhance diagnostic precision by
recognizing the impact of extreme underweight on AN prognosis and the level of treatment
intensity required (Uher & Rutter, 2013). According to the Royal Australian and New
Zealand College of Psychiatrists’ clinical practice guidelines for ED treatment [RANZCP]
(Hay et al., 2014), a BMI of 14 kg/m? typically indicates the need for psychiatric admission
and medical monitoring, while a BMI below 12 kg/m? is associated with high medical risk,
necessitating admission to a medical setting with psychiatric consultation. Thus, unlike the
DSM-5 severity ratings, the ICD-11's threshold of 14 kg/m? is supported by clinical
guidelines and research-based rationale, underscoring its role in guiding treatment decisions.

To date, only one study by Engelhardt et al. (2020) has explored the relationship
between the ICD-11 AN severity rating and prognosis. Among 469 children and adolescents
with AN, they found that those in the "dangerously low BMI" group had longer treatment
durations and lower BMIs at discharge compared to the "significantly low BMI" group.
However, these differences were not significant enough to aid in clinical risk assessment or

treatment stratification.



Table 4

64

Summary of the current DSM-5, ICD-11 and Alternative Severity Ratings for EDs

Severity Classification Systems Severity Groups
DSM-5
Mild Moderate Severe Extreme

DSM-5 AN >17 >16-16.99 15-15.99 <15
BMI (kg/m?)
DSM-5 BN 1-3 4-7 8-13 >14
Compensatory behaviours
DSM-5 BED 1-3 4-7 8-13 >14
Binge Eating Episodes

ICD-11
ICD-11 AN Significantly Low BMI Dangerously Low BMI <14
BMI (kg/m?) >14

Disordered-specific Alternative Severity Ratings
Overvaluation of weight and shape (OWS) Low OWS High OWS

(Score >4 on either of the two
OWS items on EDE or EDE-

Q

Multiple Purging Method

for BED * (Score < 4 on either of the
two OWS items on EDE or
EDE-Q)

Number of Purging Methods for BN ** Single Purging Method

Transdiagnostic Alternative Severity Ratings

Overvaluation of weight and shape * Low OWS
(as above)

Drive for thinness (DT)*** Low DT
(of <14 for the EDI DT sub-
scale)

Duration of illness **** Short duration of illness

AN < 12 years
BN < 13 years
BED <21 years

Weight suppression No cut-off has been determined

High OWS
(as above)

High DT
(score >14 for the EDI DT sub-
scale)

Long duration of illness
AN > 12 years

BN > 13 years

BED > 21 years

Note.

OWS severity ratings cut-off for BED and transdiagnostically were based on study of Grilo et al., (2015a; 2015b) and Gianini et al.

(2017)

*OWS were assessed based on the two OWS items from either the EDE (Cooper, 1987) and the EDE-Q (Fairburn, 2008): “Over the
past four weeks, has your shape influenced how you feel about (judge, think, evaluate) yourself as a person?” and “Over the past
four weeks, has your weight influenced how you feel about (judge, think, evaluate) yourself as a person?”

**Number of purging methods cut-off was based on Gianini et al., (2017)

***Drive for thinness cut-off was based on Garner et al.’s (1983) recommendation and has been assessed by Krug et al. (2021)
****Duration of illness cut-off was based on Fernandez-Aranda et al.’s (2021) recommendations.
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1.6.4 Alternative Severity Ratings for Eating Disorders

Researchers have questioned the utility of the DSM-5 and ICD-11 severity ratings for
EDs, prompting the exploration of alternative single-indicator measures of severity (Gianini
et al., 2017). Two main approaches to alternative severity ratings using a single indicator are
considered: disorder-specific severity markers and a transdiagnostic approach to severity
rating (see Table 4). In the following three subsections, I will present alternative disorder-

specific and transdiagnostic severity ratings that have been discussed in the ED literature.

1.6.4.1 Disordered-specific Alternative Severity Rating

Taking a similar approach to the DSM-5 and ICD-11, the majority, if not all,
alternative disorder-specific severity indictors for EDs are based on the single core feature of
the disorder. Table 4 presents an overview of all the alternative severity ratings that are
discussed here.

Overvaluation of weight and shape for BED. Overvaluation of weight and shape
(OWY), the disproportionate influence of body evaluation on self-worth, a central feature of
EDs and is emphasised in the transdiagnostic model of EDs (Fairburn et al., 2003). Given that
OWS is a core feature of BED and differentiates levels of psychopathology (Coffino et al.,
2019; Kenny & Carter, 2018), researchers have built upon this understanding to explore
OWS as a single-indicator severity rating for BED.

Recent studies have examined OWS as an alternative indicator of BED severity,
comparing its clinical and predictive utility against the DSM-5 severity ratings based on
weekly binge frequency (e.g., Gianini et al., 2017). OWS in these studies was assessed using
two items from the Eating Disorder Examination ([EDE; Cooper & Fairburn, 1987] and the
Eating Disorder Questionnaire ([EDE-Q]; (Fairburn & Beglin, 1994): “Over the past four
weeks, has your shape influenced how you feel about (judge, think, evaluate) yourself as a

person?” and “Over the past four weeks, has your weight influenced how you feel about
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(judge, think, evaluate) yourself as a person?” Individuals were categorised into low OWS
(score <4) or high OWS (score > 4) based on their responses on either of these items. Using
traditional statistical methods (e.g., Analysis of Variance [ANOVA]) and exploratory data
mining approaches (e.g., SEM), findings indicate that OWS more effectively captures both
ED-specific and general psychopathology in clinical (Forrest et al., 2022; Gianini et al., 2017;
Grilo et al., 2015a) and community samples (Grilo et al., 2015b). These results underscore
the potential of OWS as a more meaningful indicator of BED severity. To our knowledge,
OWS has not been assessed as an alternative disorder-specific severity for either AN or BN.

Number of purging methods for BN. The number of purging methods used has been
suggested as an alternative severity marker for BN (Gianini et al., 2017). Research has shown
that a higher number of purging methods is linked to more severe general and ED-related
psychopathology (e.g., Edler et al., 2009). Specifically, individuals who engage in multiple
purging behaviours tend to experience greater levels of self-injury, psychiatric comorbidities,
and ED psychopathology compared to those using only one purging method (Eddy et al.,
2009; Edler et al., 2007). Two studies (Dieffenbacher et al., 2024; Gianini et al., 2017) have
examined the number of purging methods as an alternative severity marker for BN,
comparing it to the DSM-5 severity rating. Both found that using the number of purging
methods offers a more robust measure of psychopathology, with individuals who engage in
multiple purging methods showing higher levels of both general and ED-specific

psychopathology than those who use only a single method.

1.6.4.2 Transdiagnostic severity ratings for ED

The transdiagnostic approach, which identifies shared factors driving the development
and maintenance of ED, has gained traction in the field. Cognitive and behavioural traits like
restrictive eating, binge eating, compensatory behaviours, and OWS are shared across AN,

BN and BED, with diagnostic crossover frequently observed (Castellini et al., 2011).
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Therefore, using transdiagnostic markers (e.g., OWS) as indicators of severity may offer
deeper insights into symptom severity across and within diagnostic ED groups (Fairburn et
al., 2003). If these markers reliably differentiate levels of impairment and psychopathology,
they could enhance treatment by focusing on core features across EDs. Addressing this
shared feature in treatment might improve outcomes across the spectrum of ED presentations

and reducing diagnostic crossover.

Overvaluation of weight and shape. OWS, as previously defined, has not only been
explored as an alternative severity indicator for BED but has also been proposed as a
transdiagnostic severity measure across EDs. Gianini et al. (2017) pioneered this concept,
investigating the clinical utility of OWS, the most prominent transdiagnostic component
outlined in Fairburn et al.’s model, as an alternative severity rating across AN, BN, and BED.
Gianini et al. categorised participants with AN, BN and BED into "low" and "high" OWS
groups based on their scores (i.e., score > 4) on the EDE (Cooper & Fairburn, 1987). Their
findings demonstrated that OWS provided greater clinical utility than DSM-5 severity ratings
for AN, BN, and BED, particularly in differentiating levels of ED symptomatology and
general psychopathology across severity groups and diagnostic categories.

Drive for thinness. Drive for thinness (DT), defined as an extreme fear of weight
gain, resulting in a disordered eating pattern, has been considered as an alternative
transdiagnostic severity specifier across all EDs (e.g., Krug et al., 2021). The role of DT is
aligned with what was conceptualised within the dual pathway model to ED. Specifically, DT
has been found to triggers body dissatisfaction. This body dissatisfaction, in turn, leads to
increased dieting and negative affect, both of which are linked to bulimic pathology (Stice et
al., 1998; 2001).

While the dual pathway model was developed for BN, researchers have assessed

individual components of the model, including DT across EDs (Krug et al., 2024). DT has
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primarily been assessed using different versions of the Eating Disorder Inventory (EDI;
Garner et al., 1983), including EDI-2 (Garner, 1991) and EDI-3 (Garner, 2004). Studies have
found that individuals with AN and BN that experienced a lower DT experienced lower ED
symptoms, lower psychiatric comorbidity and poorer prognosis than those with higher DT
(Abbate-Daga et al., 2007; Keski-Rahkonen et al., 2013; Pefias-Lled¢ et al., 2015; Prost-
Lehmann et al., 2018). Although the relationship between DT and BED is not widely
investigated, some research has indicated that individuals with BED were found to have an
excessive concern with shape and thinness and were more likely to have higher DT scores
compared to non-bingers (Kuehnel & Wadden, 1994).

To date, three clinical studies (Krug et al., 20212024; Mora-Maltas et al., 2023) have
evaluated the use of DT as an alternative transdiagnostic severity rating EDs. These studies
compared the clinical utility of DT and DSM-5 severity ratings in indexing ED-specific
psychopathology (e.g., bulimic behaviours) and general psychopathology (e.g., cognitive
inflexibility), within treatment-seeking individuals with EDs. DT was assessed on EDI-2
(Garner, 1991), and a cut-off of >14 for the EDI DT sub-scale was used to differentiate those
with low and high DT. These studies, which included samples of all males (Krug et al.,
2024), all females (Krug et al., 2021), and mixed-gender participants (Mora-Maltas et al.,
2023), consistently demonstrated that DT categories (low vs. high DT) provided greater
differentiation in both ED-specific and general psychopathology compared to DSM-5
severity ratings. Overall, these findings provide promising research-based support for DT as
an alternative transdiagnostic factors for EDs.

Duration of illness. Duration of illness has also been proposed as a transdiagnostic
indicator of ED severity. Research has showed that shorter illness duration is associated with
more favourable treatment outcomes across EDs (Errichiello et al., 2016; Fernandez-Aranda

etal., 2021; Reas et al., 2000; Vall & Wade, 2015). Specifically, Fernandez-Aranda et al.
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(2021) found that longer illness duration was linked to poorer treatment responses, supporting
its potential as a marker of severity. Fernandez-Aranda et al. (2021) identified a specific
duration cut-off points that increase the risk of poor outcomes: 12 years for patients with AN,
13 years for those with BN, and 21 years for individuals with BED. However, the findings
regarding the prognostic value of illness duration are inconsistent. Some studies have found
no relationship between illness duration and treatment outcomes or ED psychopathology,
whether across all EDs (Radunz et al., 2020), specific EDs (e.g., AN; Nordgaard et al., 2020),
or specific treatments like CBT (Raykos et al., 2018). In contrast, other research has found
that longer illness duration is associated with poorer treatment outcomes (Austin et al., 2021;
Wild et al., 2016).

Regardless of the mixed findings, a recent study by Mora-Maltas et al. (2023)
evaluated illness duration as a transdiagnostic severity indicator by comparing it to both the
DSM-5 severity rating and DT as an alternative severity indictor in indexing cognitive
flexibility. In their study, with a sample of 161 individuals with AN, BN, and BED, illness
duration demonstrated greater utility in differentiating cognitive flexibility across diagnostic
groups than the DSM-5 and DT severity ratings. However, it is important to note that this
study focused exclusively on cognitive flexibility as the outcome variable, limiting its
generalisability to other domains of functioning or treatment outcomes.

Weight suppression. Weight suppression, defined as the difference between an
individual’s highest and current weight (excluding pregnancy; Lowe, 1984; 1986), has
emerged as a significant concept in ED research. It has been proposed as a transdiagnostic
indicator of ED development, the severity of disordered eating, and psychopathology across
various EDs, including AN and BN (Frank et al., 2020; Keel et al., 2010; Lowe, Haller, et al.,

2020; Lowe, Piers, et al., 2018; Stice et al., 2020).
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Research on weight suppression has been synthesised in both systematic (Jenkins et
al., 2018) and narrative (Gorrell et al., 2019) reviews, highlighting its role in predicting
psychopathology and treatment outcomes across EDs. A systematic review by Jenkins et al.
(2018) analysed 12 studies involving a total of 1,566 individuals with AN, BN, BED or binge
eating behaviours. This review found that greater weight suppression was associated with
increased total weight gain at post-treatment but was not linked to other treatment outcomes,
such as treatment completion, abstinence from ED behaviours, or symptom reduction.

Similarly, a narrative review by Gorrell et al. (2019) explored the relationship
between weight suppression, ED psychopathology, and treatment outcomes. The review
concluded that higher levels of weight suppression were associated with greater ED
psychopathology in individuals with AN and BN. In terms of treatment outcomes, Gorrell et
al. found that weight suppression was positively correlated with weight gain following
treatment in AN and BN, as well as with treatment dropout in BN and BED, aligning with the
findings of Jenkins et al. (2018).

Due to its relatively recent recognition as an independent ED in the DSM-5 (2013),
the role of weight suppression in BED has been less studied. Stice et al. (2021) found that
weight suppression predicted the development of AN and BN but not BED. However, Van
Son et al. (2013) reported that weight suppression was associated with binge eating and loss
of control in a community sample of 3,512 participants.

Given the role of weight suppression in predicting ED psychopathology and treatment
outcomes across EDs, it is not surprising that studies have suggested the role of weight
suppression as a severity indicator to predict ED symptoms among clinical samples with EDs
(Brewerton et al., 2000; Hagan et al., 2017; Khalil et al., 2024; Lowe et al., 2011). Overall,
these findings have spurred growing interest in weight suppression as a transdiagnostic

indicator of ED severity. Emerging evidence suggests that weight suppression could provide
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a more nuanced approach to differentiating severity levels in ED-related symptomatology
compared to the DSM-5 framework, which is primarily based on a single disorder-specific
core feature (Khalil et al., 2024). Despite its potential, no studies to date have directly
compared the clinical or predictive utility of DSM-5 severity ratings with weight suppression
as a transdiagnostic severity measure, highlighting an important area for future research.
1.7 Chapter Summary

The first chapter of this thesis provided an overview of the prevalence, diagnostic
criteria (as outlined by DSM-5 and ICD-11), and the consequences of ED on physical health,
psychological well-being, and economic burden. Sections 1.2 and 1.4 summarised the risk
factors for the development of EDs and provided an overview of two theoretical models (i.e.,
transdiagnostic maintenance model of EDs and the dual pathway model for BN) that explain
the onset and maintenance of these disorders. These sections emphasised the extensive efforts
made to identify factors contributing to ED development and to develop theoretical
frameworks that guide treatment approaches. However, as detailed in Section 1.5, recovery
outcomes for EDs can vary widely. Factors such as BMI, illness duration, and psychiatric
comorbidities have been identified as key influences on recovery trajectories. To improve
clinical outcomes, researchers, along with the DSM-5 and ICD-11 working groups, have
proposed severity ratings for EDs. These ratings are either disorder-specific, such as BMI for
AN, or take a transdiagnostic approach, like using DT as a severity measure across all EDs.

Despite these efforts, little is known about the predictive and clinical utility of these
severity ratings, whether based on the DSM-5, ICD-11, or the alternative approaches.
Addressing this gap is the central aim of this PhD thesis, which sought to enhance the
understanding of the clinical utility of the DSM-5 and ICD-11 severity ratings for EDs.
Furthermore, the thesis explored the alternative severity measures that incorporate shared

physical (e.g., weight suppression) and psychological (e.g., DT) factors.
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The first aim of this thesis is to provide a comprehensive and systematic synthesis of

the current knowledge on ED severity ratings. To achieve this, the project began with a
systematic review and meta-analysis that critically evaluated and synthesised existing
evidence. This first study (Study 1) not only provides an overview of the current landscape
but also identifies key gaps in the literature, laying the foundation for the subsequent studies
within the thesis. The remaining objectives of the thesis are presented in Chapter 3,
following Study 1 (Chapter 2), reflecting the chronological development of the research

ideas and their progression throughout this PhD project.
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Chapter 2: A systematic review and meta-analysis on the DSM-S5 severity ratings for

eating disorders.

2.1 Chapter Introduction

As outlined in Chapter 1, EDs are severe psychiatric conditions that profoundly
impact individuals' physical, psychological, and social well-being (Peckmezian and Hay,
2017). Although several psychological treatment approaches have been developed and shown
to effectively target core symptoms across EDs, a substantial number of individuals remain
unwell (Solmi et al., 2024). To enhance clinical practice and improve outcomes, researchers,
along with the DSM-5 and ICD-11 working groups, have proposed severity ratings for EDs.
These ratings may be disorder-specific, such as using BMI for AN or transdiagnostic, such as
employing DT to assess severity across all EDs.

Despite these advancements, the predictive and clinical utility of these severity ratings
— whether derived from DSM-5, ICD-11, or alternative frameworks — remains poorly
understood. To address this critical gap, Chapter 2 introduces Study 1, which presents a
systematic review and meta-analysis designed to rigorously evaluate and synthesise the
evidence on the clinical utility of DSM-5 and alternative severity ratings for EDs. Systematic
reviews and meta-analyses are recognised as the highest standard of evidence, providing a
comprehensive and reliable summary of existing research. This approach was selected as the
foundation of this PhD to ensure a methodologically rigorous and accurate evaluation of the
literature.

It is important to note that this study did not assess the clinical utility of ICD-11
severity ratings, as Study 1 was conducted before the publication of the ICD-11 severity
criteria for AN in 2019. Chapter 2 systematically reviews the study designs, methodologies,
and potential sources of bias within the existing literature to assess the quality of the

evidence. A meta-analysis was then performed to synthesise data from the included studies,
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providing a clearer understanding of the current landscape and identifying key limitations and
knowledge gaps in the field of ED severity ratings. The insights and gaps identified in
Chapter 2 form the basis for the subsequent chapters of this thesis, which aim to address these

unresolved issues and advance the understanding of severity ratings in EDs.
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2.2 Study 1. A systematic review and meta-analysis on the DSM-S5 severity ratings for

eating disorders.

This chapter (Chapter 2) constitutes a manuscript published in Clinical Psychology:

Science and Practice. (31% March 2022)

Dang, A. B., Giles, S., Fuller-Tyszkiewicz, M., Kiropoulos, L., & Krug, I. (2022, March 31).

A Systematic Review and Meta Analysis on the DSM—5 Severity Ratings for Eating

Disorders. Clinical Psychology: Science and Practice, 29 (4), 325.

https://doi.org/10.1037/cps00
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The current review assessed the clinical utility of the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5) and alternative severity ratings for eating disorders (EDs) in their ability to distinguish ED psychopa-
thology between the severity groups and frequency distribution of these severity ratings. EMBASE,
MEDLINE, PsycARTICLES, PsycINFO, and ProQuest were used to identify relevant academic and grey liter-
ature published between 2013 and June 2021. Twenty-two studies were retrieved for the systematic review,
and 19 studies qualified for the meta-analyses. We found that individuals with anorexia nervosa (AN) and buli-
mia nervosa (BN) were close to evenly represented across the DSM=-5 severity groups. Conversely, approxi-
mately 82% of those with binge eating disorder (BED) were categorized into the mild and the moderate
severity groups. In terms of differences across the DSM-5 severity groups for ED symptomatology, we found
various significant differences for BN (g = .23-1.23), but only a few significant differences for AN (g =
.002-.30) and BED (g = .13-1.55). Finally, using the alternative ED severity rating overvaluation of weight
and shape, significant differences were observed in ED psychopathology between the low and high weight/
shape overvaluation BED severity groups (g = .13—1.23). The findings of this review provide support for the
clinical utility of the DSM-5 severity ratings in BN, but not in AN or BED, and suggest an alternative severity
classification for BED based on overvaluation of weight and shape that may have utility as a severity indicator.

Public Health Significance Statement

The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American
Psychiatric Association [APA], 2013) introduced severity ratings for anorexia nervosa (AN), buli-
mia nervosa (BN) and binge eating disorder (BED) to assist clinical practice. Our review concludes
that except for the DSM-5 severity ratings for BN, limited evidence supports the clinical utility of
the DSM-5 severity ratings for AN and BED as these severity ratings do not adequately capture the
spectrum of ED psychopathology that patients experience. Therefore, there is a need to develop
alternate, clinically useful, severity ratings for AN and BED.

Keywords: eating disorders, severity ratings, DSM-5, overvaluation of weight and shape, meta-analysis
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Eating disorders (EDs) are associated with numerous acute com-
plications, from long-term to permanent medical, psychological,
and social consequences (Wolfi & Treasure, 2011). As the 5Sth edi-
tion of the Diagnostic and Statistical Manual of Mental Disorders
(DSM=5; American Psychiatric Association [APA], 2013) was
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being reviewed, the ED Work Group presented new ED severity
ratings. These severity ratings for EDs were an attempt to overcome
the limitations of the dichotomous diagnostic approach used in the
former DSM—-IV-R (APA, 2000), and to provide clinicians with ED-
specific makers of disorder severity and clinical prognosis (APA,
2013). This was accomplished by establishing gradients for disorder
severity by classifying individuals with an ED into “mild,” “moder-
ate,” “severe,” and “extreme” categories. Specifically, the DSM-5
categorizes individuals with anorexia nervosa (AN) into mild
(=17.0 kg/m?), moderate (16-16.99 kg/m?), severe (15-15.99 kg/
m?), and extreme (<15 kg/m?) severity groups using body mass
index (BMI). The severity for bulimia nervosa (BN) is determined
by the frequency of inappropriate compensatory behaviors, whereas
the severity of binge eating disorder (BED) is assessed by the fre-
quency of binge eating episodes. The severity categories for BN and
BED are mild (1-3 episodes/week), moderate (4—7 episodes/week),
severe (8—13 episodes/week), and extreme (14 or more episodes/
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week). Other specified feeding or eating disorder (OSFED) and
unspecified feeding or eating disorder (UFED) do not have severity
ratings in the DSM-5.

The introduction of the DSM-5 ED severity ratings sparked sig-
nificant interest amongst ED researchers as these severity indices
were not empirically identified prior to their inclusion in DSM-5,
and evidence regarding their clinical utility is inconsistent
(Lydecker et al., 2020). Therefore, there is a need to summarize
and synthesize the existing literature examining the DSM-5 ED se-
verity indices to determine the clinical utility of markers of disor-
der severity. The insights gained from such undertaking may help
to inform clinical practice (e.g., clinical supervision, or risk of
complications) and policy (e.g., treatment access or funding) and
ensure that individuals with EDs receive an appropriate level of
care.

DSM-5 Severity Ratings for Eating Disorders

With respect to the severity indicators for AN, some studies
report that a low BMI is associated with increased medical (e.g.,
cardiac problems) and psychological complications (e.g., comor-
bidity with anxiety), and a poorer prognosis (Button et al., 2010;
Wolfi & Treasure, 2011), while other studies did not find such
associations (e.g., Hebebrand et al., 1996). These inconsistent find-
ings may partially be due to the severity indices overshadowing
important physical (e.g., weight history), psychological or cogni-
tive factors (e.g., drive for thinness), which might reflect the indi-
viduals’ levels of impairment (Grilo et al., 2015a; Hirst et al.,
2017). Therefore, it is unclear whether BMI is useful in indexing
AN severity.

The DSM-5 ratings for BN and BED are based on the fre-
quency of inappropriate compensatory behaviors for BN and
binge eating episodes for BED. Some studies have found support
for the utility of these severity ratings with the frequency of com-
pensatory and binge eating episodes being positively correlated
with general psychopathology and ED symptoms for individuals
with BN and BED, respectively (Pefias-Lled¢ et al., 2002; Shroff
et al., 2006). However, despite being these positive associations
between, the severity indices for BN and BED have been
criticized due to the arbitrariness of the frequency classifications.
Specifically, it is unclear why three episodes per week is consid-
ered mild while four episodes per week is classified as moderate,
and whether these cut-off scores reflect meaningful differences in
terms of psychopathology, distress, and prognosis. As such, clari-
fication is needed regarding the utility of the severity indicators
for BN and BED in DSM-5.

Alternative Severity Indices for Eating Disorders

Given the ambiguity surrounding the utility of the DSM-5 ED
severity ratings, researchers have sought alternative severity clas-
sifications for each ED subtype, including transdiagnostic indices
(e.g., overvaluation of weight and shape; Gianini et al., 2017).
While the DSM=-5 approach argues for the use of distinct severity
markers (e.g., BMI) for each ED diagnosis, the transdiagnostic
approach, defined as common factors that contribute to the devel-
opment and maintenance across multiple ED subtypes, may pro-
vide greater insights into symptom severity both within and
between diagnosis groups (Fairburn et al., 2003).

Overvaluation of weight and shape, defined as the excessive
influence of one’s body on self-worth, is one of the cardinal fea-
tures of EDs which motivates and maintains disordered eating
(Fairburn et al., 2003). Considerable research supports the view
that the cognitive components of EDs, such as overvaluation of
weight and shape, more so than behavioral ED symptoms (e.g.,
binge eating frequency), are core maintaining processes of EDs
(e.g., Hoiles et al., 2012). Furthermore, overvaluation of weight and
shape is also a prominent cognitive feature for individuals with BED,
and reliably predicts elevated levels of psychosocial impairment
(Hrabosky et al., 2007). Studies have found that individuals with
BED who overvalue their shape and weight endorse significantly
higher levels of ED psychopathology, functional impairments, dis-
tress, and demonstrate poorer prognosis compared with those with
BED and low weight and shape overvaluation (e.g., Goldschmidt
et al., 2011). Overall, overvaluation of weight and shape has been
shown to be useful as either a distinctive alternative severity classifi-
cation for BED or a transdiagnostic severity rating across AN, BN,
and BED.

Drive for thinness, defined as an extreme fear of weight gain
resulting in disordered eating patterns, mainly restrictive eating,
has also been proposed as an alternative transdiagnostic severity
marker for AN, BN, and BED (Peiias-Lled¢ et al., 2015). Research
has shown that patients with AN and BN with a higher drive for
thinness experienced more co-occurring psychiatric conditions and
ED symptomatology than those with a lower drive for thinness
(Abbate-Daga et al., 2007). Furthermore, using the Eating Disor-
der Inventory-2 (EDI-2; Garner et al., 1983), individuals with
BED were found to have more excessive concerns with shape and
thinness compared with healthy controls (Kuehnel & Wadden,
1994). Therefore, drive for thinness appears to be an important
transdiagnostic cognitive process in EDs, which may represent a
clinically useful severity index across EDs.

Finally, the number of idiosyncratic purging methods has been
proposed as a severity classification (Gianini et al., 2017). The
number of purging methods has been associated with ED related
psychopathology (Edler et al., 2007), with studies demonstrating
that patients who engaged in multiple purging behaviors exhibited
significantly more self-injury behaviors, psychiatric comorbidities,
and ED psychopathology in comparison to individuals with a sin-
gle purging method (Eddy et al., 2009; Edler et al., 2007). Thus,
the number of purging methods may provide valuable clinical in-
formation in differentiating severity within BN.

The Current Review

Research findings regarding the clinical utility of the DSM-5
ED severity categories are mixed, creating confusion as to whether
researchers and clinicians should use these ratings and how to best
conceptualize ED severity. Therefore, systematically reviewing
and synthesizing the existing literature may help to elucidate the
clinical usefulness of both the DSM-5 and the alternative severity
indicators for AN, BN and BED.

Understanding the clinical utility of the DSM-5 and alternative
severity ratings for EDs can assist the development of ED severity
ratings in the upcoming edition of the DSM, which in turn can
inform clinical practice. Hence, the aims of this study were three-
fold. First, we systematically reviewed all the studies to date
assessing the DSM-5 and the alternative severity indicators (e.g.,
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weight and shape concerns and drive for thinness) for AN, BN and
BED to obtain an overall picture of the clinical utility of these
approaches in indexing ED severity. Second, we conducted a qual-
ity appraisal of the studies retrieved. Third, using meta-analytic
techniques, we synthesized the available data of the studies
included in the review regarding the clinical utility of the DSM-5
and alternative ED severity ratings.

Method

Systematic Review
Search Strategy

The aims and methods of the current review were pre-registered
in the PROSPERO database (ID CRD42020171211). A search for
relevant academic published or grey literature papers was carried
out utilizing four international databases (EMBASE PsycINFO,
PsycARTICLES, MEDLINE) for papers written in English
between January 1, 2013 (the year when the DSM-5 was pub-
lished) and June 5, 2021.

For each database, the following keywords in the title and or
abstract were used: “severity rating*” and related terms (e.g., “se-
verity indices” or “severity specifiers”). They were then cross-ref-
erenced using the conjunction “AND” with each of the following
search terms (a) “eating disorder*” OR (b) anorex*, OR (c)
bulimi*, OR (d) “binge eating disorder”, OR (e) “inappropriate
compensatory behav*” (Supplementary 1).

A complementary search of the ProQuest Dissertations & The-
ses database and the International Conference on Eating Disorder
(ICED) hosted by the Academy for Eating Disorders—the largest
international ED conference was conducted. The same parameters
as the academic database search were used to search for unpub-
lished papers in the ProQuest database. We hand-searched relevant
abstracts which referred to ED severity ratings in ICED 2013 to
2020 conferences. To further minimize potential publication bias,
two major listservs, one international (1,045 members) and one
Australia-based, were sent requests for published or unpublished
manuscripts meeting the review eligibility criteria. Forward and
backward referencing was conducted on articles that met the inclu-
sion criteria of the current review.

Eligibility Criteria

The following inclusion criteria were applied to studies that: (a)
used the DSM-5 severity ratings for either adolescents or adults
with AN, BN, or BED, and (b) utilized at least one variable of in-
terest, which were ED or general psychopathology, psychiatric
comorbidity, putative maintenance factors, psychological distress,
impairment, prognosis, or quality of life.

The following exclusion criteria were applied to studies that (a)
did not use the DSM-5 severity indices for AN, BN, or BED; (b)
did not report at least one variable that reflected ED severity (e.g.,
ED psychopathology); (c) used ecological momentary assessment
as this review did not aim to assess how these severity ratings
changed in real-time; (d) were literature reviews or case reports;
and (e) were published in a language other than English.

Initially, this review aimed to assess the clinical usefulness of the
DSM-=5 severity ratings for AN, BN, and BED. While screening for

these studies, we found studies that assessed the clinical utility of
alternative severity ratings against the DSM-5 severity ratings. We
therefore decided to extract relevant information on the clinical util-
ity of these alternative severity ratings in addition to the DSM-5 se-
verity ratings.

Study Selection and Data Extraction

Search outputs were cross-referenced, and duplicates removed.
Titles and abstracts were assessed by the first author AD against
the inclusion and exclusion criteria. The full text of all remaining
articles was examined by authors AD and SG to determine their
eligibility for inclusion in the systematic review. When there was
uncertainty, the authors consulted with a senior author (IK). The
agreement between the two raters was 85% at the full-text screen,
and the Cohen kappa value was .70, which indicates a substantial
level of agreement.

Once the study was included, the following data were extracted
for each article: (a) bibliographical data (author, publication year,
country); (b) study setting; (c) the number of individuals in each
severity group; (d) sample characteristics (e.g., age, BMI); (e) ED
and general psychopathology diagnostic tools; and (f) level of ED
and general psychopathology.

Quality Appraisal

The quality and risk of bias of each included study was appraised
independently by two coders (AD and SG) using a revised version
of the Downs and Black (1998) criteria, which has recently been
adapted to be used in the ED literature (Rozenblat et al., 2017).
Based on the revised criteria, the quality of a study was appraised
on whether they (a) described the aims, objectives, hypothesis; (b)
outlined main outcomes in the introduction or method section; (c)
specified participant characteristics that are appropriate for ED se-
verity indices research; (d) described main findings; (e) stated char-
acteristics of participants lost to follow-up (if relevant); (f) had a
representative sample of the population examined (including clini-
cal but not convenience samples); (g) included exact probability
values reported (or confidence intervals included); (h) noted any
“data-dredging” explicitly; (i) used appropriate statistical tests; (j)
employed valid and reliable outcome measures; (k) recruited partic-
ipants in different groups contemporaneously; (I) conducted
adequate adjustment for confounding variables; and (m) had suffi-
cient power. Any discrepancies amongst these criteria between the
two coders were resolved by discussion and consensus with a senior
author (IK).

Meta-Analysis
Inclusion and Exclusion Criteria

For the meta-analysis, ED and general psychopathology were
chosen as outcome variables as they were consistently reported
across studies. Specifically, to be included in the meta-analysis,
studies had to report sufficient statistical information (e.g., mean,
standard deviations, and/or raw data) to calculate effect sizes for
our outcome variables (i.e., general and ED psychopathology) for
each of the DSM-5 severity categories for AN, BN, and BED. If
this data were available for the alternative severity ratings
(e.g., drive for thinness), this information was also extracted to cal-
culate effect sizes for the alternative severity ratings. Further
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information was requested from the authors if the paper had insuf-
ficient information.

Statistical Analysis

R package metafor (Viechtbauer, 2010) was used to analyze the
data. To establish the proportion of each DSM-5 severity index for
AN, BN, and BED, the data were pooled using random-effects
model based on the DerSimonian-Laird method. To compare the
differences in eating psychopathology between the severity catego-
ries using either the DSM-5 or the alternative severity classification
systems, summarized mean differences (SMD) were calculated
when comparing two severity groups successively within each ED
diagnosis. Hedge’s g was chosen as a measure of effect size, and
was interpreted according to Cohen (1988), which specified 0.2 as
small, 0.5 as medium, and 0.8 as a large effect size.

The Eggers’ test was used to examine publication bias. If publi-
cation bias was indicated by the Eggers’ test, a Duval and Twe-
edie's “trim-and-fill” analysis (Duval & Tweedie, 2000) was
applied to re-calculate the pooled SMD for any studies that may
introduce publication bias. For all analyses, Cochrane’s Q with
p < .05 was chosen to evidence statistical heterogeneity between
studies, and I” was used to quantify the degree of heterogeneity;
for I? a value of 25%, 50%, and 75% implies low, moderate, and
high heterogeneity, respectively (Higgins et al., 2003).

Results

Systematic Review

The systematic search resulted in 3,766 studies. After removing
the duplicates, 3,094 studies remained; of which, we screened the
titles and abstracts. No additional articles were identified through
forward and backward search. Thirty-three full-text records,
including three unpublished studies, were assessed for eligibility
to be included in the review. We excluded 11 studies as they did
not meet the inclusion criteria. Figure 1 presents the selection pro-
cess and the reasons for exclusion.

Tables 1 and 2 summarize the 22 studies, including one unpub-
lished study, that met the inclusion criteria for the systematic
review. Eight studies (36%) were conducted in the U.S.; eight
studies (36%) in Italy; two studies (9%) in Spain; and the remain-
ing four studies (19%) in Portugal, Japan, the Netherlands, and the
United Kingdom. A total of 9,196 individuals (6,990 females) par-
ticipated in the studies reviewed. Thirteen studies used clinical
samples with predominantly adult females (i.e., 82% females;
Dakanalis, Bartoli, et al., 2017; Dakanalis & Clerici, 2017; Daka-
nalis, Colmegna, et al., 2017; Dakanalis, Riva, et al., 2017; Daka-
nalis, Timko, et al., 2018; Forrest et al., 2020; Gianini et al., 2017;
Gorrell et al., 2019; Grilo et al., 2015a; Jenkins et al., 2016;
Machado et al., 2017; Nakai et al., 2017; Zayas et al., 2018). Two
studies comprised mainly adult females from the community (i.e.,
70% females; Grilo et al., 2015b, 2015¢). Two studies utilized ad-
olescent participants from clinical settings (Dakanalis, Colmegna,
et al., 2018; Dakanalis, Zanetti, et al., 2018), while one study used
community-based adolescent participants (Smink et al., 2014).
Three studies employed only females from clinical settings (Dalle
Grave et al., 2018; Krug et al., 2021; Smith et al., 2017), and one
study (Krug et al., 2022) used an all-male clinical sample.

Study Measurements

Table 3 summarizes measurements that were used across the
studies to measure ED psychopathology, putative factors (e.g.,
perfectionism), psychiatric comorbidities (e.g., depression), and
psychological impairments. Twelve (54.5%) studies used the Eat-
ing Disorder Examination (EDE; Fairburn et al., 1993), five
(22.7%) used Eating Disorder Questionnaire (EDE-Q; Fairburn &
Beglin, 1994); and two (9.0%) used the EDI-2 to measure ED psy-
chopathology. One study (4.5%) used both the EDE and EDE-Q,
and one study (4.5%) used both the EDE and EDI to measure ED
psychopathology. One study (4.5.%; Smink et al., 2014) did not
measure ED psychopathology.

Transdiagnostic Alternative Severity Indicators

To assess severity based on the level of overvaluation of weight
and shape, items on the EDE (Fairburn et al., 1993) or the EDE-Q
(Fairburn & Beglin, 1994) were used. The overvaluation of shape/
weight was assessed by the following same two items on either the
EDE and EDE-Q: “Over the past 4 weeks, has your shape influ-
enced how you feel about (judge, think, evaluate) yourself as a
person?” and “Over the past 4 weeks has your weight influenced
how you feel about (judge, think, evaluate) yourself as a person?”
Three studies (Forrest et al., 2020; Gianini et al., 2017; Grilo
et al., 2015b) used the EDE with a cut-off score of 4 to differenti-
ate clinical (i.e., score = 4 on either of the two overvaluation items
mentioned above) from subclinical levels of overvaluation of
weight and shape. Only Grilo et al. (2015¢) used a cut-off score of
5 on the EDE-Q to differentiate individuals with clinical from sub-
clinical levels of overvaluation of weight and shape.

To assess drive for thinness, the EDI-2 (Garner et al., 1983) was
used in Krug et al. (2021) and Krug et al. (2022), with both studies
using a cut-off score of 14, according to the recommendations of
Garner et al. (1984), to distinguish clinical from subclinical levels
of drive for thinness.

DSM-5 Severity Indices for AN

Ten papers examined the AN severity index using BMI, includ-
ing nine clinical (e.g., Dakanalis, Timko, et al., 2018) and one
community study (Smink et al., 2014). There was a total sample of
2,126 individuals with AN, with the sample sizes outlined in the
studies ranging between 16 to 741 participants. Individuals with
AN had mean ages ranging from 21.1 to 26.2 years of age, and
BMIs varying from 15.43 to 17.16 kg/m>.

Individuals with AN were quite evenly represented across the
DSM-=5 severity groups (ranging from 16% to 28% in each of the
four severity groups; Dakanalis, Timko, et al., 2018; Gianini et al.,
2017). Only two studies (Krug et al., 2021; Nakai et al., 2017) pro-
vided the frequency distribution for the AN-restrictive (AN-R) and
the AN-binge purging (AN-BP) diagnostic groups separately using
the DSM-5 severity rating for AN. Both studies revealed that
more patients with AN-R (i.e., up to 70%) were categorized in the
severe and extreme groups compared to the individuals with
AN-BP (i.e., up to 42.5%).

A positive association was found between the number of hospi-
talizations and the DSM-5 severity rating for AN (Gianini et al.,
2017). However, most studies found no significant differences
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Figure 1

PRISMA Flow Chart of Systematic Review and Meta-Analysis Selection Process
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between the clinical presentation associated with AN across the
DSM-5 severity categories (e.g., age of ED onset, distress, impair-
ment, and ED psychopathology; Dalle Grave et al., 2018;
Machado et al., 2017). Notably, while individuals with a DSM-5
AN severity rating of severe and extreme presented with higher
ED symptoms overall (Dakanalis, Timko, et al., 2018; Nakai et
al., 2017), those in the mild and moderate categories exhibited
more bulimic behaviors compared with the more severe categories
(Dalle Grave et al., 2018). Even most studies examining the utility
of the DSM-5 AN severity ratings comprised an adequate sample
size almost all studies included predominantly female participants.
Only Zayas et al. (2018) assessed whether the DSM-5 AN severity
rating functioned differently between males and females, and
found that BMI poorly capture AN severity in both males and
females. Such findings were replicated by Krug et al. (2022),
which used an all-male clinical sample.

Regarding AN subtypes, most studies did not examine whether
the AN severity index differed between the AN-R and the AN-BP
subtypes (e.g., Zayas et al., 2018) despite previous research having
shown distinctive diagnostic characteristics (e.g., elevated emotion
dysregulation in the AN-BP subtype) between these AN subtypes
(Racine & Wildes, 2013). Only Krug et al. (2021) examined whether
the AN severity index differed between the AN-R and the AN-BP
subtypes. Results showed that the DSM-5 severity ratings for AN
provided more meaningful differentiation for AN-R in clinical infor-
mation, self-harming behaviors, suicide attempts, and drug and alco-
hol abuse between the severity categories compared to AN-BP.

DSM-5 Severity Indices for BN

Regarding the DSM-5 severity categories for BN, a total of 13
studies comprising 11 clinical samples (e.g., Dakanalis, Clerici, et
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Table 2
Alternative Classification Using Overvaluation of Weight and Shape
Alternative Country and Sample of each se-
classifications Author(s) settings verity index Measure Cut-off score Findings Conclusion
OWS Forrest et al. U.S., Clinical Low OWS = 349, EDE 4 ED and general psycho- Support
(2020) High OWS =439 pathology: 1 <2
Gianini et al. U.S., Clinical BED: Low OWS = EDE 4 ED and general psycho- Support.
(2017) 104, High OWS = pathology, quality of
239; life, self-esteem, psy-
Transdiagnostic: chological impair-
Low OWS = 128, ments: 1 <2
High OWS =424
Grilo et al. U.S., Community Low OWS = 130, EDE 4 ED and general psycho- Support
(2015a) High OWS =196 pathology: 1 <2
Grilo et al. U.S., Clinical Low OWS = 384, EDE-Q 5 ED and general psycho- Support.
(2015¢) High OWS =449 pathology: 1 < 2.
Number of purg-  Gianini et al. U.S., Clinical Single method = 65, ED and psychopathol- Moderate
ing methods (2017) Multiple method = ogy: single method < support
28 multiple methods.
Drive for thinness Krug et al. (2021)  Spain, Clinical AN: Low DT =590, EDI-2, 14 ED and general psycho- Support
High DT = 151; SCL- pathology: Low DT
BN: Low DT = 90, <High DT.
166, High DT = TCI-R
1198; BED: Low
DT = 180, High
DT = 149
Krug et al. (2022)  Spain, Clinical AN: Low DT =53, EDI-2, 14 ED and general psycho-  Moderate
High DT =7; BN: SCL- pathology for AN and support
Low DT =59, 90, BED: Low DT
High DT = 24; TCI-R <High DT. N.S for
BED: Low DT = BED

11, High DT = 24

Note.

AN = anorexia nervosa; BN = bulimia nervosa; BED = binge eating disorder; DT = drive for thinness; OWS = overvaluation of weight and shape;

EDE = Eating Disorder Examination—Interview; EDE-Q = Eating Disorder Questionnaire; EDI-2 = Eating Disorder Inventory (2.0); SCL-9 = Symptom
Checklist Revised; TCI-R = Temperament and Character Inventory-Revised. Moderate support = significant differences between severity groups across
variables with medium effect sizes. Support = significant differences between all severity groups across a wide range of variables with large effect sizes.

al., 2017) and two community samples (Grilo et al., 2015¢; Smink
et al., 2014) were included in the review. A total of 3,347 individu-
als with BN participated in these studies with the sample sizes
ranging from eight to 1,365 participants, with mean ages ranging
from 15.3 to 32.77, and mean BMI varying from 21 to 29.3 kg/m’.

Regarding the frequency distribution of the BN severity groups,
six studies (e.g., Dakanalis, Clerici, et al., 2017; Gorrell et al.,
2019) found close to evenly distributed cases across the four se-
verity groups. In contrast, six other clinical and community-based
studies revealed that up to 76% of individuals with BN fell into
the mild or the moderate categories (e.g., Grilo et al., 2015¢; Krug
et al., 2021). Specifically, Grilo et al. (2015c) and Jenkins et al.
(2016) were only able to classify a small number of individuals
into the severe and extreme DSM-5 BN severity groups. These
authors therefore collapsed the severe and extreme groups into one
“severe-extreme” group, leaving the analyses to only three BN se-
verity groups. Contrastingly, Gianini et al. (2017) had to combine
the mild and moderate BN severity groups into one “mild-moder-
ate” group for further analyses, as they only had seven participants
in the mild category. Such inconsistencies between studies regard-
ing the frequency distribution of BN severity groups may be due
to the small sample sizes in these categories or differences in study
settings (i.e., clinical versus community). Particularly, Jenkins
et al.’s (2016) and Gianini et al. (2017) overall sample sizes were

small, thus limiting the extent to which their sample represented
the spectrum of severity within BN. Meanwhile, Grilo et al.
(2015c) assessed their BN severity groups in a community setting,
where, as expected, only a small number of individuals fell into
the severe and extreme groups.

Concerning the utility of BN severity ratings, some studies found
significant differences in BN severity groups for psychopathology,
psychiatric comorbidity, and distress (e.g., Dakanalis, Clerici, et al.,
2017), while other studies did not find significant differences in the
aforementioned variables (e.g., Gianini et al., 2017; Jenkins et al.,
2016). Only Zayas et al. (2018) and Krug et al. (2022) assessed
how the DSM=-5 severity ratings for BN functioned in males. Both
studies found that the DSM-5 severity ratings for BN were able to
differentiate ED psychopathology in females but not males.

DSM-5 Severity Indices for BED

Twelve papers, comprising 10 clinical-based studies (e.g., Daka-
nalis, Colmegna, et al., 2017) and two community-based studies
(Grilo et al., 2015b; Smink et al., 2014) investigated the clinical util-
ity of DSM-5 BED severity ratings. Out of these 12 papers, only
Dakanalis, Zanetti, et al. (2018) used an adolescent only sample.
The studies included a total of 3,356 participants with BED. Sample
sizes ranged between 25 to 788 participants, with mean ages ranging
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Table 3
Measurements Used Across Studies
Variables Measure Studies Studies
ED psychopathology Eating Disorder Examination—Interview (EDE; 12 AN (n = 1): Dakanalis, Timko, et al. (2018).
Fairburn et al., 1993) BN (n = 5): Dakanalis, Bartoli, et al. (2017);
Dakanalis, Clerici, et al. (2017); Dakanalis,
Colmegna, et al. (2018); Gorrell et al. (2019);
Grilo et al. (2015c).
BED (n = 6): Dakanalis, Colmegna, et al. (2017);
Dakanalis, Riva, et al. (2017); Dakanalis, Zanetti,
et al. (2018); Grilo et al. (2015b); Forrest et al.
(2020); Grilo et al. (2015a).
AN, BN, and BED (n = 1): Smith et al. (2017).
Eating Disorder Examination Questionnaire (EDE- 5 AN (n = 2): Dalle Grave et al. (2018); Machado et
Q; Fairburn & Beglin, 1994). al. (2017).
BN (n = 2): Grilo et al. (2015c; Jenkins et al., 2016).
AN, BN, and BED (n = 1): Nakai et al. (2017).
Eating Disorder Inventory-2 (EDI; Garner & 2 AN, BN, and BED (n = 2): Krug et al. (2021); Krug
Olmsted, 1991) et al. (2022).
EDE and EDE-Q 1 AN, BN, and BED (n = 1): Gianini et al. (2017).
EDE and EDI 1 AN and BN (n = 1): Zayas et al. (2018).
Putative factor for ED Eating Disorder Inventory-3 (EDI-3; Garner, 2004) 6 AN (n = 1): Dakanalis, Timko, et al. (2018).
BN (n = 2): Dakanalis, Clerici, et al. (2017);
Dakanalis, Colmegna, et al. (2018).
BED (n = 3): Dakanalis, Colmegna, et al. (2017);
Dakanalis, Riva, et al. (2017); Dakanalis, Zanetti,
et al. (2018).
General psychological Brief Symptom Inventory-3 (De Leo et al.,1993) 4 AN (n = 2): Dalle Grave et al. (2018); Dakanalis,
impairment Timko, et al. (2018).
BN (n = 1): Dakanalis, Bartoli, et al. (2017).
BED (n = 1): Dakanalis, Colmegna, et al. (2017).
Clinical Impairment Assessment (Bohn & Fairburn, 3 AN (n = 1): Dakanalis, Timko, et al. (2018).
2008 BN (n = 1): Jenkins et al. (2016).
AN, BN, and BED (n = 1): Gianini et al. (2017).
Kessler 6-item of Psychological Distress Scale 2 BED (n = 2): Dakanalis, Colmegna, et al. (2017);
(Furukawa et al., 2003) Dakanalis, Riva, et al. (2017)
Temperament and Character Inventory-Revised 2 AN, BN, and BED (n = 1): Krug et al. (2021, 2022)
(TCI-R; Spanish version; Gutiérrez-Zotes et al.,
2004)
Clinical Outcome in Routine Evaluation—Outcome 1 BN (n = 1): Jenkins et al. (2016)
Measure (Barkham et al., 2001).
Psychiatric comorbidity Structured Clinical Interview for DSM-IV Axis 1 4 AN (n = 1): Dakanalis, Timko, et al. (2018)
Disorders (SCID-I/P; First et al., 1996) BN (n = 1): Dakanalis, Clerici, et al. (2017).
BED (n = 2): Dakanalis, Colmegna, et al. (2017);
Dakanalis, Riva, et al. (2017).
Beck Depression Inventory (Beck et al., 1987) 4 BN (n = 1): Grilo et al. (2015c¢).
BED (n = 1): Grilo et al. (2015b).
AN, BN, and BED (n = 2): Gianini et al. (2017);
Smith et al. (2017).
Schedule for Affective Disorder and Schizophrenia 2 BN (n = 1): Dakanalis, Colmegna, et al. (2018).

for School-Age Children (K-SADS; Kaufman,
1997)

BED (n = 1): Dakanalis, Zanetti, et al. (2018).

from 15.3 to 46.77 years of age, and mean BMI from 28.98 to 38.07
kg/m*

These twelve studies found that up to 80% of those with BED
were categorized into the mild and moderate groups. Despite only
20% of patients with BED being classified into the severe and
extreme groups, this was still sufficient to warrant comparisons
across categories.

Regarding the clinical utility of the DSM-5 severity ratings for
BED, some clinical-based studies found no differences between
the BED severity groups in terms of ED related pathology, quality
of life, and co-occurring depressive symptoms (e.g., Nakai et al.,

2017; Smith et al., 2017), while other studies found that more
severe (i.e., severe and extreme severity specifiers) binge-eating
categories reported worse ED symptomatology, and higher levels
of psychiatric comorbidity (e.g., Gianini et al., 2017; Grilo et al.,
2015a, 2015b). Grilo et al.’s (2015b) community-based study
found that individuals in the severe and extreme BED categories
experienced significantly higher ED-related psychopathology.
Relatedly, in a clinical-adolescent-sample, Dakanalis, Zanetti, et
al. (2018) found that the DSM-5 BED severity ratings significantly
differentiated individuals with BED in terms of BMI as well as
ED and general psychopathology. Overall, these findings provide



This document is copyrighted by the American Psychological Association or one of its allied publishers.

This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.

DSM-5 SEVERITY RATINGS FOR EATING DISORDERS 335

mixed support regarding the clinical utility of the current DSM-5
severity index for BED. These inconsistent findings may be attrib-
utable to the heterogeneity of the BED participants included within
the studies (e.g., comorbid obesity), which may have impacted the
findings.

Alternative Classifications System for BED Using Shape
and Weight Overvaluation

For the alternative severity classification system using overvalu-
ation of weight and shape, three clinical-based studies (Forrest et
al., 2020; Gianini et al., 2017; Grilo et al., 2015a) and one commu-
nity-based study (Grilo et al., 2015b) were identified. There were a
total of 2,588 participants included in these studies. Participants
age ranged from 36.06 to 45.93 years of age, and their BMI ranged
from 21 to 29.3 kg/m?.

Both clinical- and community-based studies found that individ-
uals with BED were almost evenly represented in the low and high
overvaluation of weight and shape categories (i.e., 42.23% versus
57.77%). All studies found weight and shape overvaluation to be
superior to the DSM-5 severity index for BED, as it offered
greater distinctions between the BED severity groups in clinical
information, ED psychopathology, putative maintenance factors
(e.g., self-esteem), and psychiatric comorbidity (e.g., Grilo et al.,
2015a, 2015b).

Alternative Transdiagnostic Severity Classification
Systems

Three studies (Gianini et al., 2017; Krug et al., 2021; Krug et
al., 2022) examined the discriminative capacity of the common
transdiagnostic cognitive vulnerabilities across AN, BN, and BED
in indexing ED severity compared with the DSM-5 approach. Spe-
cifically, Gianini et al. (2017) investigated overvaluation of weight
and shape, while Krug et al. (2021) and Krug et al. (2022) exam-
ined drive for thinness as an alternative transdiagnostic severity
classification system across AN, BN, and BED.

Regarding the use of overvaluation of weight and shape as a
transdiagnostic severity indicator across AN, BN, and BED, 552
individuals with AN, BN, and BED (mean age = 35.36 years,
mean BMI = 31.5 kg/m?) participated in Gianini et al.’s (2017)
study. Using the clinical suggested cut-off score of 4 on the EDE
(Fairburn et al., 1993) to differentiate clinical from subclinical lev-
els of overvaluation of weight and shape, 30% and 70% of patients
with EDs were categorized in the low and high overvaluation of
weight and shape groups, respectively. Gianini et al. found signifi-
cant differences between subclinical and clinical overvaluation of
weight and shape regarding general and ED psychopathology,
quality of life, depressive symptoms, and psychological impair-
ments. However, Gianini et al.’s findings might have been con-
founded as they did not control for comorbid obesity in those with
BED nor did they consider differences in treatment settings (e.g.,
inpatient, outpatient, and residential care).

Unlike Gianini et al. (2017), Krug et al. (2021) assessed drive
for thinness as an alternative severity classification system for
each ED subtype separately. The sample included 2,410 women
with a threshold ED diagnosis (i.e., AN: n = 741, BN: n = 1,340,
BED: n = 329), with a mean age of 27.6 years and a mean BMI of
24.01 kg/m®. Using the EDI-2, Krug et al. (2021) found that 30%

of individuals with AN, 95% of individuals with BN, and 45%
individuals with BED were classified into the high drive for thin-
ness group. Furthermore, Krug et al. (2021) supported the use of
drive for thinness as an alternative transdiagnostic classification
system across AN, BN and BED over the DSM-5. Specifically,
they found significant differences between the low and high drive
for thinness groups in impulsivity behaviors, general and ED psy-
chopathology across ED diagnoses.

Using an all-male clinical sample (N = 178; AN: n = 60, BN:
n = 83, BED: n = 35) with a mean age of 21.1 years and mean
BMI of 25.34 kg/m? (SD = 8.84), Krug et al. (2022) assessed the
clinical usefulness of: (a) the DSM-5, (b) drive for thinness, and
(c) a combined DSM-5/drive for thinness severity categories for
AN, BN, and BED. There was a low frequency of participants
within the DSM-5 severity categories moderate, severe, and
extreme across all ED diagnoses. As such, the authors reclassified
these groups into one moderate-to-extreme group. Krug et al.
(2022) found that 11.7% of those with AN, 28.9% of those with
BN, and 57.1% of the male individuals with BED were classified
into the high drive for thinness group. Conversely, 56.7%, 44.2%,
and 74.3% of male individuals with AN, BN, and BED were clas-
sified into the moderate to extreme/high combined DSM-5/drive
for thinness severity group, respectively. This study revealed that
the drive for thinness severity approach was better at differentiat-
ing between AN and BN severity groups in ED and general psy-
chopathology in males with EDs than the DSM-5 and the
combined DSM-5/drive for thinness approach. Conversely, for
patients with BED neither of the three severity classification
approaches seemed clinically useful.

Alternative Classifications for BN Using Number of
Purging Methods

Only Gianini et al. (2017) compared the DSM-5 BN severity
index with the number of purging methods as an alternative BN
severity classification system using a sample of 93 patients with
BN (mean age = 23.03 years, mean BMI = 22.08 kg/m2). Using
the number of purging methods (i.e., self-induced vomiting, laxa-
tive, and diuretic misuse) utilized in the last 3 months as the purg-
ing method index, 65 (67%) individuals with BN were classified
as “single purging method” users, while 28 (43%) individuals with
BN were labelled as “multiple purging method” users. Gianini et
al. found that patients with a single purging method had a signifi-
cantly lower level of eating and weight concerns than those in the
multiple purging methods group.

Findings of the Quality Appraisal

The results of the quality appraisal of included studies are pre-
sented in Table 4. The agreement between the coders was 85%.
The quality and risk appraisal found that most studies used valid
and reliable measurements and clearly reported and described their
results. The main potential problems in the studies reviewed
included poor control of confounding variables (e.g., medications),
low statistical power, and a failure to report exact p-values.
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Table 4

Downs and Black (1998) Checklist for Methodological Quality Adapted to Evaluate Studies Identified in the Systematic Review of the

DSM=5 Severity Ratings for ED

Study a b c d e f g h i j k 1 m
Dakanalis, Bartoli, et al. (2017) 1 1 1 1 N/A 1 1 0 1 1 N/A 1 1
Dakanalis, Clerici, et al. (2017) 1 1 1 1 N/A 1 1 0 1 1 N/A 1 1
Dakanalis, Colmegna, et al. (2017) 1 1 1 1 1 1 1 0 1 1 N/A 1 1
Dakanalis, Riva, et al. (2017) 1 1 1 1 N/A 1 0 0 1 1 N/A 1 1
Dakanalis, Colmegna, et al. (2018) 1 1 1 1 N/A 1 1 0 1 1 N/A 1 1
Dakanalis, Timko, et al. (2018) 1 1 1 1 N/A 1 1 0 1 1 N/A 1 1
Dakanalis, Zanetti, et al. (2018) 1 1 1 1 N/A 1 1 0 1 1 N/A 1 1
Dalle Grave et al. (2018) 1 1 1 1 N/A 0 0 0 1 1 N/A 0 0
Forrest et al. (2020) 1 1 1 1 N/A 1 1 0 1 1 N/A 0 1
Gianini et al. (2017) 1 1 0 1 N/A X 1 0 1 1 N/A 0 0
Gorrell et al. (2019) 1 1 1 1 N/A X 1 0 1 1 N/A 0 0
Grilo et al. (2015a) 0 1 0 1 N/A X 1 0 1 1 N/A 0 1
Grilo et al. (2015b) 0 0 0 1 N/A X 0 0 1 1 N/A 0 1
Grilo et al. (2015¢) 1 1 1 1 N/A X 0 0 1 1 N/A 1 1
Jenkins et al. (2016) 1 1 1 1 N/A X 1 0 1 1 N/A 0 0
Krug et al. (2021) 1 1 1 1 N/A 1 0 0 1 1 N/A 0 1
Krug et al. (2022) 1 1 1 1 N/A 1 0 0 1 1 N/A 0 0
Machado et al. (2017) 1 0 1 1 N/A X 1 0 1 1 N/A 0 1
Nakai et al. (2017) 1 1 1 1 N/A X 1 0 1 1 N/A 0 0
Smink et al. (2014) 1 1 1 1 N/A 0 0 0 1 1 N/A 0 0
Smith et al. (2017) 1 1 X 1 N/A X 1 0 1 1 N/A 0 0
Zayas et al. (2018) 1 1 1 1 N/A 1 0 0 1 1 N/A 0 1

Note. 1 = criteria met; 0 = criteria not met; X = unable to determine; N/A = criteria not applicable. Columns: a = the aims, objectives, hypothesis; b =
outlined main outcomes in introduction or method; ¢ = specified participant characteristics that are appropriate for severity indices and ED research; d =
described main findings; e = stated characteristics of participants lost to follow-up (if relevant); f = had representative sample of the population (including
clinical, but not convenience samples); g = included exact probability values reported (or confidence intervals included); h = noted any “data-dredging” ex-
plicitly; i = used appropriate statistical tests; j = employed valid and reliable main outcome measures; k = recruited participants in different groups contem-
poraneously; 1 = conducted adequate adjustment for confounding variables; and m = had sufficient power.

Meta-Analysis

As shown in Figure 1, 19 studies were included in the meta-
analysis. Twelve authors were emailed and asked for additional
data. Four authors provided additional data that were not reported
in publications. The number of studies that were included in each
analysis varied depending on the ED diagnoses and the variables
of interest (e.g., eating concerns).

Initially, this review aimed to conduct a meta-analysis to examine
the clinical utility of the number of purging methods as an alternative
severity indicator for BN, and overvaluation of weight and shape and
drive for thinness as transdiagnostic severity indicators across all
EDs. However, due to insufficient data, the clinical utility of these
variables as transdiagnostic severity across the different subtypes of
EDs could not be examined. Instead, we explored the clinical utility
of overvaluation of weight and shape as an alternative severity indi-
cator for BED alone. Because the two shape and weight concern sub-
scales were shown to be strongly correlated in the EDE and EDE-Q
(r = .85 to .95; Peterson et al., 2007), we combined these two sub-
scales into one overall weight/shape concerns scale for all subsequent
analyses to reduce the number of comparisons between severity
groups and the Type I error rate. Furthermore, the four models (i.e.,
four severity groups) in the current review applied weights on each
study depending on the number of cases in each severity categories.
As the number of cases in each severity categories was different
across studies, each category was weighted differently in each model.
Therefore, this would lead to the frequency distribution of the sever-
ity groups not sum up to 100%.

Meta-Analyses of the DSM-5 Severity Categories for
EDs

The Frequency Distribution of the DSM-5 Severity
Categories

For AN, analysis from 10 studies showed that 38% of patients
fell into the mild (95% CI [28, 46]; I? = 93%; p < .01), 22% into
the moderate (95% CI [19, 26]; I* = 61%; p < .01), 17% into the
severe (95% CI [13, 21]; I? = 73.50%; p < .01), and 21% into the
extreme (95% CI [13, 29]; I? = 94.51%; p < .01) DSM-5 AN se-
verity groups.

For BN, meta-analysis from 13 studies found that 31% individu-
als were categorized in the mild (95% CI [23, 39]; I> = 95%; p <
.01), 25% in the moderate (95% CI [28, 30]; I? = 49%; p = .02),
21% in the severe (95% CI [13, 31]; I? = 97%; p <.01), and 20%
in the extreme (95% CI [15, 25]; I? = 88%; p < .01) DSM—5 BN
severity groups.

For BED, the meta-analysis from 12 studies found the fre-
quency distribution of BED severity groups were 43% of patients
fell into the mild (95% CI [35, 51]; I? = 95%; p < .01), 39% into
the moderate, (95% CI [33, 44]; I?> = 89%; p < .01), 10% into the
severe, (95% CI [7, 14]; I? = 91%; p < .01), and 5% into the
extreme (95% CI [3, 9]; I? = 92%; p < .01) DSM-5 BED severity
groups. The amount of heterogeneity was substantial, with moder-
ate to high amounts of variance for nearly all DSM-5 severity
groups. Meta-analyses and sub-group analyses were conducted
and are presented in Supplementary 3 and 4.
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The Clinical Usefulness of the DSM-5 Severity Indices

Table 5 shows the pooled mean differences in ED symptomatol-
ogy between the DSM-5 severity categories. Eggers’ test identified
three cases where publication bias may be present. The trim-and-
fill analysis was used to provide adjusted SMD for these cases.

Anorexia Nervosa. Data from five studies (Dalle Grave et al.,
2018; Gianini et al., 2017; Machado et al., 2017; Smith et al.,
2017; Zayas et al., 2018) were pooled to assess the SMD between
the DSM-5 AN severity categories for global eating psychopathol-
ogy, dietary restraint, eating, and weight/shape concerns. The
results showed that individuals in the moderate DSM—-5 AN sever-
ity group experienced significantly less global eating psychopa-
thology compared with those in the extreme group (g = —0.16). No
other significant differences between the DSM-5 AN severity groups
in the remaining variables were found (Table 5). Significant hetero-
geneity, with moderate to high amount of variance across studies
(I? from 23%-.91%), were found. Thus, meta regressions and sub-
group analyses were conducted (see Supplementary 5 and 6).

Bulimia Nervosa. The SMD between the DSM-5 BN severity
categories for global eating psychopathology was pooled from
four studies (Gianini et al., 2017; Grilo et al., 2015¢; Smith et al.,
2017; Zayas et al., 2018). The analyses revealed that those in the
mild BN group exhibited significantly less global eating pathology
compared to those in the severe BN groups (g = 0.35, p < .01),
but not between the other severity groups.

Seven studies (Dakanalis, Bartoli, et al., 2017; Dakanalis, Cler-
ici, et al., 2017; Dakanalis, Colmegna, et al., 2018; Gianini et al.,
2017; Grilo et al., 2015¢c; Nakai et al., 2017; Zayas et al., 2018)
were included in the analyses to assess the pooled SMD between
the BN severity groups for the specific ED symptoms of dietary
restraint and eating, weight/shape concerns. Individuals in the
mild BN group experienced significantly less weight/shape con-
cerns than those in the moderate (g = —0.22, p = .03), severe (g =
—0.39, p = .04) and extreme BN groups (g = -0.61, p = .02). Fur-
thermore, individuals in the mild BN group exhibited significantly
less dietary restraint than those in the moderate (g = —0.40, p
=.01), severe (g = —0.69, p = .04), and extreme groups (g = —1.05,
p = .01), and significantly fewer eating concerns than those in the
severe (g = —0.81, p = .02) and extreme groups (g = —1.23, p <
.01). Compared with those in the severe BN group, individuals in
the moderate BN group experienced significantly fewer eating
concerns (g = =0.52, p = .01). Those in the moderate BN group
also displayed significantly less dietary restraint (g = —0.80, p =
.03), weight/shape concerns (g = —0.68, p < .01) and eating con-
cerns (g = —1.04, p < .01) than the extreme group. Lastly, com-
pared with those in the extreme BN group, individuals in the
severe group also had significantly less dietary restraint (g =
—0.64, p =.01), weight/shape concerns (g = —0.46, p = .02), and
eating concerns (g = —0.69, p < .01). Significant heterogeneity
with high amount of variance was found between the studies
(I from 55%~—. 91%). Meta regression and subgroup analyses
were conducted and are presented in Supplementary 5 and 6.

Binge Eating Disorder. Pooled data from up to five studies
(Forrest et al., 2020; Gianini et al., 2017; Grilo et al., 2015a,
2015b; Smith et al., 2017) indicated that individuals with BED in
the mild group exhibited significantly less global eating psychopa-
thology compared with those in the severe (g = —0.48, p = .04) and

extreme BED groups (g = —0.42, p = .03). No other significant dif-
ferences were found in the remaining group comparisons.

Seven studies (Dakanalis, Colmegna, et al., 2017; Dakanalis,
Riva, et al., 2017; Dakanalis, Zanetti, et al., 2018; Gianini et al.,
2017; Grilo et al., 2015a, 2015b; Nakai et al., 2017) were included
in the meta-analysis to assess the SMD between BED severity
groups in dietary restraint, eating, and weight/shape concerns. The
pooled data analyses demonstrated some differences between
groups. Specifically, individuals in the moderate BED severity cat-
egory exhibited significantly lower weight/shape concerns com-
pared to those in the severe BED group (g = —0.25, p = .02). Those
in the extreme BED group scored significantly higher in dietary
restraint compared with those in the moderate (g = —0.98, p = .03)
and severe groups (g = —0.49, p < .01). Individuals in the mild
group had significantly lower eating concerns compared with those
in the moderate (g = -0.4, p < .01), severe (g = —1.26, p < .01),
and extreme BED groups (g = —0.54, p < .01). Significant hetero-
geneity with large variance between studies was identified (/> from
23%-93%; Table 5). Metaregressions subgroup analyses were con-
ducted (see Supplementary 5 and 6).

Meta-Analysis of Alternative Severity Ratings

The Frequency Distribution of Overvaluation of Weight
and Shape for BED

A meta-analysis using four studies (Forrest et al., 2020; Gianini
et al., 2017; Grilo et al., 2015a, 2015b) showed that using the over-
valuation of weight and shape severity index, individuals with BED
were close to evenly represented in both the low (40%; 95% CI [34,
46]) and high (60%; 95% CI [54, 66]) categories. Significant heter-
ogeneity between studies were identified in low (I> = 89.35%, Q =
28.17, p <. 0001), and high overvaluation categories (I> = 89.35%,
0 =28.17, p <. 0001). Metaregression and subgroup analyses were
conducted (see Supplementary 3 and 4).

Clinical Usefulness of Overvaluation of Weight and Shape
Jfor BED

Analysis of four studies (Forrest et al., 2020; Gianini et al.,
2017; Grilo et al., 2015a, 2015b) found significant differences in
ED symptomatology between BED overvaluation of weight and
shape severity groups. Particularly, those in the high overvaluation
of weight and shape group endorsed significantly more global eat-
ing psychopathology (g = —1.23, p < .01), weight/shape concerns
(g =-0.64, p < .01), dietary restraint (g =—0.16, p = .03), and eat-
ing concerns (g = —-0.81, p < .01). No significant heterogeneities
were found.

Discussion

This study is the first to systematically review and meta-analyti-
cally investigate the clinical utility of the DSM-5 and alternative
severity indices for EDs. The current systematic review included
22 studies that examined the clinical usefulness of the DSM-5 se-
verity in AN, BN, or BED within either a community or clinical
setting. Most of the reviewed studies found modest to no support
for the DSM-5 ED severity indices (e.g., Smith et al., 2017). Simi-
larly, the meta-analytic results, comprising 19 studies, provided
limited support for the clinical utility of the DSM-5 severity
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Table 5
Summary of Overall Effect Sizes, Heterogeneity, and Egger’s Test P-Value for Comparison Between DSM-5 AN, BN, and BED Severity
Groups
Heterogeneity
Eggers’ test
Variables Group comparisons Studies(n) Hedge’s g with [95% CI] 4 Q P 4 p-value
AN global psychopathology Mild vs. Moderate 5 0.34 [-0.33, 1.02] 23 26.33  85% <.001 15
Mild vs. Severe 5 0.17 [-0.42, 0.77] 47 12.17  67.1% 02 .09
Mild vs. Extreme 5 —-0.08 [-0.37, 0.21] 49 481 17% 31 .14
Moderate vs. Severe 5 -0.01 [-0.32, 0.30] 75 451 11% 34 .58
Moderate vs. Extreme 5 -0.16 [-0.24, —0.08] .006 033 0% .98 49
Severe vs. Extreme 5 -0.14 [-0.45, 0.17] .29 411 3% .39 55
AN weight and shape concerns Mild vs. Moderate 6 0.01 [-0.15, 0.17] .85 3.03 0% .70 68
Mild vs. Severe 6 -0.01 [-0.37, 0.34] 92 12.88 61.2% .02 52
Mild vs. Extreme 6 0.02 [-0.38, 0.42] 92 18.56  73.1% .002 43
Moderate vs. Severe 6 -0.07 [-0.24, 0.10] 35 285 0% 73 38
Moderate vs. Extreme 6 -0.06 [-0.33, 0.20] .57 732 31.7% .20 32
Severe vs. Extreme 6 -0.05 [-0.28, 0.17] .57 485 0% 43 .64
AN restraint Mild vs. Moderate 6 -0.01 [-0.31, 0.33] .95 11.68 52.2% .04 75
Mild vs. Severe 6 —-0.06 [-0.54, 0.41] 15 27.14  81.6% <.001 82
Mild vs. Extreme 6 -0.10 [-0.78, 0.58] 73 49.22 89.8% <.001 .62
Moderate vs. Severe 6 -0.13 [-0.37, 0.10] 21 552 9.4% 37 .67
Moderate vs Extreme 6 -0.13 [-0.51, 0.24] .40 15.06 66.8% 01 37
Severe vs. Extreme 7 —-0.06 [-0.38, 0.26] .64 8.68 42.2% 12 52
AN eating concern Mild vs. Moderate 6 -0.02 [-0.31, 0.28] .90 9.82 49.1% .08 77
Mild vs. Severe 6 —-0.09 [-0.63, 0.45] .68 29.27 829% <.001 64
Mild vs. Extreme 6 -0.09 [-0.86, 0.67] .76 60.44 91.7% <.001 80
Moderate vs. Severe 6 —0.15 [-0.38, 0.08] .16 515 2.8% .40 33
Moderate vs. Extreme 6 —-0.14 [-0.62, 0.35] 49 23.92  79.1% .0002 41
Severe vs. Extreme 6 -0.06 [-0.38, 0.27] .68 10.82  53.8% .06 47
BN global psychopathology Mild vs. Moderate 5 —0.54 [-2.04, 0.96] 37 25.83 84.5% <.001 40
Mild vs. Severe 4 -0.35 [-0.49, -0.20] .005 043 0% 93 40
Mild vs. Extreme 4 -0.92 [-2.17, 0.33] .10 11.77  74.5% .01 43
Moderate vs. Severe 4 0.23 [-1.49, 1.94] .70 34.08 91.2% <.001 47
Moderate vs. Extreme 4 -0.30 [-1.04, 0.43] .28 9.67 69% .02 73
Severe vs. Extreme 4 —0.63 [-1.60, 0.34] 13 13.99 78.6% 003 75
BN weight and shape Mild vs. Moderate 7 -0.22 [-0.41, -0.03] .03 6.66 9.9% .35 .39
Mild vs. Severe 7 —-0.39 [-0.79, -0.01] .04 25.14  76.1% <.001 21
Mild vs. Extreme 7 -0.61 [-1.10,-0.11] .02 32.89 81.8% <.001 05
Moderate vs. Severe 7 -0.23 [-0.50, 0.05] .09 13.84  56.7% .03 10
Moderate vs. Extreme 7 0.68 [-1.14, -0.22] * .009 30.17 80.1% <.001 04
Severe vs. Extreme 7 -0.46 [-0.80, -0.12] .02 1830 67.2% .005 10
BN restraint Mild vs. Moderate 7 -0.40 [-0.67, -0.13] .01 1320 54.6% .04 27
Mild vs. Severe —0.69 [-1.33, -0.04] .04 65.23 90.8% <.001 25
Mild vs. Extreme 7 -1.05 [-1,80, —0.30] .01 67.27 91.1% <.001 09
Moderate vs. Severe 7 -0.38 [-0.86, 0.10] .10 41.76  85.6% <.001 09
Moderate vs. Extreme 7 -0.80 [-1.48, -0.13] .03 66.13 909% <.001 08
Severe vs. Extreme 7 -0.64 [-1.09, -0.19] .01 30.37 802% <.001 09
BN eating concerns Mild vs. Moderate 7 -0.34 [-0.71, 0.03] .06 2225 73% .001 24
Mild vs. Severe 7 -0.81 [-1.43,-0.19] .02 57.02  89.5% <.001 35
Mild vs. Extreme 7 -1.23 [-1.89, -0.57] .01 5844  89.7% <.001 29
Moderate vs. Severe 7 -0.52 [-0.86, -0.17] .01 2351 74.5% .001 24
Moderate vs. Extreme 7 —1.04 [-1.47,-0.61] .001 30.38 80.3% <.001 29
Severe vs. Extreme 7 -0.69 [-1.05, -0.33] .003 20 T70% 003 76
BED global eating psychopathology ~ Mild vs. Moderate 5 -0.27 [-0.55, 0.01] .05 1417  71.8% 007 .55
Mild vs. Severe 3 —0.48 [-0.89, —0.07] .04 195 0% 38 .68
Mild vs. Extreme 3 -0.42 [-0.72, -0.11] .03 043 0% 81 .89
Moderate vs Severe 3 -0.66 [-2.39, 1.06] .24 23.5 91.5% <.001 40
Moderate vs. Extreme 3 -0.13 [-0.89, 0.63] .54 2.60 23.2% 27 .68
Severe vs. Extreme 3 0.21 [-0.97, 1.39] .53 435 54.1% 11 .10
BED weight and shape concerns Mild vs. Moderate 7 -0.12 [-0.25, 0.01] .07 691 13.1% 33 .84
Mild vs. Severe 5 -0.46 [-0.92, 0.01] .05 8.97 55.4% .06 05
Mild vs. Extreme 4 -0.81 [-1.76, 0.12] .07 17.36  82.7% .001 53
Moderate vs. Severe 5 -0.25 [-0.43, -0.07] .02 1.57 0% .82 57
Moderate vs. Extreme 4 -0.50 [-1.08, 0.08]* .07 6.93 56.7% .07 01
Severe vs. Extreme 4 -0.38 [-0.91, 0.16] 11 445 32.6% 22 19
BED dietary restraint Mild vs. Moderate 7 -0.22 [-0.45, 0.01] .06 1748 65.7% .01 31

(table continues)
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Heterogeneity

Eggers’ test

Variables Group comparisons Studies(n) Hedge’s g with [95% CI] P [0} s P p-value
Mild vs. Severe 5 -0.57 [-1.60, 0.46] .20 3571 88.8% <.001 59
Mild vs. Extreme 4 —1.55 [-3.13, 0.02] .05 4324  93.1% <.001 42
Moderate vs. Severe 5 -0.31 [-0.83, 0.22] 18 1048 61.8% .03 25
Moderate vs. Extreme 4 —0.98 [-1.83, -0.13] .03 1391 78.4% .003 .50
Severe vs. Extreme 4 —0.49 [-0.94, —0.03] .04 336  10.6% 34 93
BED eating concerns Mild vs. Moderate 7 -0.40 [-0.67, -0.13]* .008 2244 733% .001 .03
Mild vs. Severe 5 —-1.26 [-1.84, —0.67] 004  16.09 75.1% .003 .57
Mild vs. Extreme 4 -0.91 [-3.72,-0.11] .04 53.35 94.5% <.001 .04
Moderate vs. Severe 5 —0.54 [-0.84, -0.24] .008 428 6.5% 37 13
Moderate vs. Extreme 4 —1.06 [-2.25, 0.12] .06 26.11 88.5% <.001 .35
Severe vs. Extreme 4 -0.58 [-1.38, 0.22] .10 8.92 66.4% .03 25

* Indicated biased adjusted summarized mean differences due to Eggers’ test indicates the presence of potential publication bias.

ratings for AN and BED. Importantly, the results did, however,
provide evidence for the DSM—-5 severity index for BN and the al-
ternative severity rating of overvaluation of weight and shape for
BED.

Frequency Distribution of the DSM-5 Severity
Categorizations

For the DSM-5 AN severity index, the results of the meta-analy-
ses (n = 10) found that patients with AN were close to evenly repre-
sented across all the DSM-5 severity groups (i.e., ranging from
18% to 34.27%). This finding is somewhat unsurprising as most
studies (e.g., Dakanalis, Timko, et al., 2018; Gianini et al., 2017)
that examined the DSM-5 AN severity groups found a balanced
distribution across the DSM-5 severity groups for AN. Such distri-
bution offers some level of support for the use of BMI to index
severity.

In terms of BN, our meta-analysis (n = 13) found that those
with BN were close to evenly distributed across the four BN sever-
ity groups (i.e., ranging from 20% to 31%). As summarized in the
Systematic Review section, evidence as to whether the distribution
of the DSM-5 BN severity groups is balanced across severity
groups is conflicting (e.g., Dakanalis, Bartoli, et al., 2017; Jenkins
et al., 2016). Specifically, six studies (e.g., Dakanalis, Bartoli, et
al., 2017) found close to evenly distributed cases across the four
severity groups, while other six studies found that the majority of
those with BN fell into the mild or moderate categories (e.g.,
Smith et al., 2017). Such inconsistencies may be due to the small
sample sizes and differences in sample characteristics. Using
meta-analytic techniques to aggregate the results from studies
across multiple settings, the current review was able to provide
new insights into the frequency distribution of the DSM-5 severity
groups for BN. Overall, in BN the distribution of the DSM-5 se-
verity categories appears to be balanced across the four severity
categories, thus providing initial support for the validity of the
DSM-5 severity indices in BN.

Finally, for BED, the meta-analysis of 12 studies found that up
to 82% of individuals with BED were within the mild to moderate
DSM-=5 severity groups. This finding implies that almost all stud-
ies were unable to classify individuals with BED into severe or
extreme groups (e.g., Gianini et al., 2017). This was surprising as
almost all included studies were conducted in clinical settings.

This raises questions about the validity of the DSM=5 severity rat-
ings for BED as they were unable to identify individuals at the
severe or extreme end of BED severity.

The Clinical Utility of the DSM-5 Severity Specifiers

Given the inconsistencies in the literature regarding the clinical
utility of the DSM-5 severity indices for AN, BN, and BED, this
study was the first to apply meta-analytic techniques to gain further
insights into the degree of ED psychopathology experienced by indi-
viduals in each of the severity groups within AN, BN, and BED.

Anorexia Nervosa

Our meta-analysis showed no significant differences in terms of
ED psychopathology across the AN severity groups. This finding
contrasts with previous studies, not included in the current review,
which suggested that those with AN and a low BMI tended to pres-
ent with greater ED and general psychopathology (Button et al.,
2010; Franko et al., 2018). However, the finding that ED psychopa-
thology did not vary according to BMI is consistent with most of
the studies (e.g., Machado et al., 2017; Smith et al., 2017) summar-
ized in our systematic review. These studies suggest that BMI may
not adequately differentiate the degree of ED symptom severity that
individuals with AN experience. Given the centrality of weight res-
toration in the treatment of AN, it is understandable that the
DSM-5 used current BMI to index AN severity, especially as it is
considered convenient and non-invasive (Reas & Rg, 2017). How-
ever, our results suggest that BMI might not offer significant clini-
cal utility to index severity, as it does not effectively reflect
patients’ level of psychopathology. Therefore, it is pertinent to
explore alternative severity indices for AN that incorporate impor-
tant biological (e.g., weight suppression—the differences between
the highest weight and current weight), personal, and cognitive fac-
tors (e.g., drive for thinness, Krug et al., 2021) to accurately inform
clinical practice.

Bulimia Nervosa

Our findings support the DSM-5 severity ratings for BN. Indi-
viduals with BN in the milder severity groups endorsed signifi-
cantly less dietary restraint, and eating and weight/shape concerns
than those in the more severe groups, with a small to large effect
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size. This finding is consistent with previous research that was not
included in the current review, which found that the frequency of
inappropriate compensatory behaviour was positively correlated
with ED psychopathology (Pefias-Lled¢ et al., 2002; Shroff et al.,
2006). Our findings also align with several studies included in the
review (e.g., Dakanalis, Bartoli, et al., 2017), which revealed sig-
nificant differences in general and ED psychopathology across the
DSM-5 BN severity groups. Overall, using the frequency of inap-
propriate compensatory behaviors as an indicator of BN severity
seems to offer some degree of clinical utility in reflecting the level
of ED symptomatology and treatment needs in those with BN.

Binge Eating Disorder

The current review did not provide robust support for the clini-
cal utility of the frequency of binge eating episodes as a severity
index for BED as outlined in the DSM-5. Although BED was
recently introduced as an independent ED by the DSM-5 (APA,
2013), there were a handful of studies that investigated the utility
of the DSM-5 severity index for BED (e.g., Forrest et al., 2020).
Findings of our meta-analysis are aligned with several studies
included in the systematic review (e.g., Nakai et al., 2017; Smith
et al., 2017), who found that the severity specifier did differentiate
ED symptomatology between a few—but not across all four—
BED severity groups. However, several studies included in current
the systematic review found that BED DSM-5 severity groups sig-
nificantly differed in terms of in ED psychopathology (e.g., Daka-
nalis, Colmegna, et al., 2017; Forrest et al., 2020). It should be
noted that the aforementioned studies categories included individ-
uals with BED with comorbid obesity. Because differences in clin-
ical psychopathology between non-obese and obese patients with
BED have been suggested (Goldschmidt et al., 2011), using the
frequency of binge eating episodes might effectively capture BED
severity in obese patients with BED but not in non-obese patients
with BED. Further research is needed to test this hypothesis.

Overall, our results suggest that individuals with BED who
engaged in at least one binge-eating episode per week are likely to
experienced similar levels of ED psychopathology as those indi-
viduals with BED who engaged in more than four episodes of
binge-eating per week. This finding suggests that the frequency of
binge-eating episodes in isolation, without incorporating clinical
judgment, may not offer insight into the severity of ED psychopa-
thology in those with BED. Accordingly, an alternative severity
classification using other cognitive, psychological, or biological
factors for BED should be sought.

Alternative Severity Indicators

The systematic review component provided support for the use
of the alternative transdiagnostic severity ratings of overvaluation
of weight and shape (Gianini et al., 2017) and drive for thinness
(Krug et al., 2021; Krug et al., 2022) across AN, BN, and BED.
These ratings were able to distinguish ED psychopathology across
the AN, BN, and BED severity groups more robustly than the
DSM=-5 approach. We did not have sufficient data to undertake
meta-analyses on the clinical usefulness of these alternative trans-
diagnostic severity indicators (i.e., drive for thinness, overvalua-
tion of weight and shape) for AN, BN, and BED. However, we
were able to apply meta-analytic techniques to examine the

clinical utility of overvaluation of weight and shape as a distinc-
tive alternative BED severity rating.

Distribution of Overvaluation of Weight and Shape

Regarding the frequency distribution of overvaluation of weight
and shape as an alternative severity specifier for BED, our meta-
analysis (n = 4) found that individuals with BED were close to
evenly presented in both the low and high overvaluation of weight
and shape categories (i.e., 40% versus 60%, respectively). Such
close to even distribution is consistent with the frequency distribu-
tions reported in previous studies (e.g., Forrest et al., 2020; Gianini
et al.,, 2017; Grilo et al., 2015a, 2015b). Despite this area of
research still being in its infancy, the current results offer provi-
sional evidence for the use of overvaluation of weight and shape
as an alternative severity classification for BED.

Clinical Utility of Overvaluation of Weight and Shape as
Severity Ratings for BED

Concerning the clinical utility of overvaluation of weight and
shape as an alternative severity rating for BED, our meta-analysis
found that individuals in the high overvaluation of weight and shape
group exhibited significantly greater ED symptomatology than the
low overvaluation group, with small to large effect sizes. These find-
ings are consistent with studies that were included in our systematic
review (e.g., Forrest et al., 2020; Gianini et al., 2017; Grilo et al.,
2015a, 2015b). These studies also found overvaluation of weight
and shape to be a better severity indicator for BED than the DSM-5
approach. This finding is consistent with the notion that weight and
shape overvaluation is the cardinal feature for BED. However, given
this area of research is still emerging and the current review is based
on a limited number of studies, we must temper any conclusions
regarding the clinical utility of overvaluation of weight and shape as
an alternative severity rating for BED. Further research replicating
these findings, while incorporating larger sample sizes and different
study designs to address the limitations of existing studies, is needed
before clinicians can incorporate overvaluation of weight and shape
as the defining severity indicator for BED. Such contributions to the
literature are essential to increase diagnostic accuracy and improve
our understanding of symptom severity in BED.

Implications

The current review offers important implications for our under-
standing of the DSM-5 severity specifiers for EDs. First, both our
systematic review and meta-analysis offered limited support for
the DSM-5 severity ratings for BED and AN, respectively. This
suggests that the DSM—-5 AN and BED severity ratings do not dif-
ferentiate between individuals in terms of ED psychopathology.
We found that compared with the DSM-5 severity specifiers, the
alternative severity classification based on overvaluation of weight
and shape were able to significantly differentiate BED patients in
terms of ED psychopathology, thus highlighting the clinical utility
of this alternative approach. Consequently, it may be beneficial to
consider alternative severity classifications for EDs on a wide
range of commonly shared variables (i.e. affect, cognitive, biologi-
cal, or personality) that can occur across all ED diagnoses.

Second, although BMI and the frequency of binge eating did not
meaningfully differentiate the severity of AN and BED, respectively,
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this does not entirely rule out the usefulness of having a severity clas-
sification for these EDs. Rather, to guide treatment and level of care,
clinicians should consider a wider range of symptoms that a patient
may present with, rather than relying on singular symptoms to denote
disorder severity. The DSM-5 does allow clinicians to modify a
patient’s severity classification based on the degree of functional
impairment, the intensity of symptoms, and the need for supervision.
This flexibility may help to improve the clinical utility of the DSM-5
severity specifiers as they currently stand. However, research investi-
gating if and how clinicians apply these recommendations, and
whether this clinical discretion does, in fact, enhance the clinical util-
ity of the DSM-5 severity specifiers for EDs is lacking.

Strengths and Limitations of the Current Review

The current review has several limitations which must be
acknowledged. First, this review was only able to obtain data to
compare the differences in ED psychopathology between the
DSM-5 severity categories for AN, BN, and BED to investigate
their clinical utility. However, a good measure of severity should
be able to index the intensity of psychopathological features of the
disorder and the level of care and treatment outcomes (i.e., predic-
tive validity; Gianini et al., 2017). Therefore, future research
should include additional biomedical, clinical, and functional indi-
cators for the DSM-5 severity ratings in their studies to cast light
on the predictive validity of the DSM-5 severity ratings for EDs.

Second, this review offers evidence supporting the DSM-5 sever-
ity ratings for BN, while offering limited support for the DSM-5 se-
verity indicators for AN and BED. However, current findings are
based on a small number of studies, and almost all studies included
in this review were cross-sectional studies, therefore replication of
current findings using different study designs or different data collec-
tion methods (e.g., multi-method approach) are needed. Moreover,
most participants included in the review were female and adult. This
is important given the significant differences in ED psychopathology
which exist between males and females (Murray et al., 2017) and
between adolescents and adults (Rajagopalan et al., 2019). This limi-
tation could be addressed by using subgroup analyses to account for
gender and age effects. Due to the limited studies that included males
or adolescents, we could not conduct subgroup analyses. Future
research investigating the clinical utility of the DSM—-5 and alterna-
tive ED severity ratings in males and adolescents is needed.

Third, within the meta-analyses, substantial heterogeneity of the
observed effects was identified. However, most of the included
studies did not include sufficient information for their samples to
allow us to identify the source of such heterogeneity. Therefore,
future research should explore other possible moderators such as
duration of illness or medication use, which could not be modelled
in current analyses due to insufficient data.

The current review also had several strengths. First, the inclusion
of unpublished studies reduced any potential impact of publication
bias that may have been presented if only peer-reviewed publica-
tions were included (Borenstein et al., 2009). Second, the use of
meta-analytic methods allowed us to pool effect sizes, thus disen-
tangling conflicts regarding the clinical utility of the DSM-5 sever-
ity indices. Finally, our review also provides insight into the quality
of studies that have investigated in this topic, thus providing insight
into possible methodological recommendations for future studies.

Future Directions

Given that the DSM-5 is governed by Western thinking and
most studies included in our review were conducted in Western
countries, the results cannot be generalized to non-Western coun-
tries. A universal BMI cut-off score is not suitable to use across all
ethnic groups due to differences in body compositions across eth-
nicity (Soh et al., 2006). Thus, Western governed BMI cut-off for
AN severity may not yield the same sensitivity in other ethnic
groups. Future research should investigate how the DSM-5 and al-
ternative severity ratings for EDs perform for individuals from a
range of different ethnic backgrounds.

Furthermore, the OSFED is significantly more prevalent (i.e.,
11.2%) compared with full criterial ED (i.e., 6.2%; Galmiche et
al., 2019). Individuals with OSFED experience adverse health
consequences equivalent to those individuals with a full threshold
ED (Krug et al., 2022). Despite this, the DSM-5 did not establish
severity ratings for OSFED. Only Krug et al. (2021) used the fre-
quency of inappropriate compensatory behaviour and drive for
thinness as an attempt to index severity for OSFED/purging disor-
der, and found limited support for such usage. Future research
should investigate severity ratings across all OSFED subtypes to
assist with clinical management.

Conclusion

This systematic review and meta-analysis assessed the clinical util-
ity of the DSM-5 severity indices for AN, BN, and BED across all
published and unpublished studies since the introduction of the
DSM-5 ED severity indices. Within the retrieved studies, we also
assessed several alternative severity indices, such as weight and
shape concerns. The main finding from the meta-analyses was that,
except for BN, the current literature offers little support of the clinical
utility of the DSM-5 severity specifiers for AN and BED. For BED,
using overvaluation of weight and shape as an alternative severity
classification offered better discriminative capacity between severity
groups in comparison to the current DSM-5 approach. Further explo-
ration regarding alternative severity ratings for EDs is needed.
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Chapter 3: Summary and Rationale for the Current Thesis

3.1 Chapter Introduction

EDs significantly affect the biopsychosocial well-being of affected individuals and
place a heavy burden on healthcare systems. Chapter 2 (Study 1) critically examined DSM-5
severity ratings and the OWS in BED. The chapter found limited support for DSM-5 severity
ratings in AN and BED and only moderate support for BN. Specifically, individuals
classified in the mild and moderate groups for AN and BED showed little difference in ED
psychopathology compared to those in the severe or extreme categories. While many studies
included in the systematic review and meta-analysis (Chapter 2, Study 1) have used valid and
reliable measures to assess ED and general psychopathology, issues like poor control of
confounding variables (e.g. duration of illness), low statistical power, and failure to report
exact p-values undermined the strength of the findings.

Several gaps and limitations were identified from Chapter 2 (Study 1), which shaped
the direction of the following chapters in this PhD thesis. First, Chapter 2 revealed that,
despite the primary goal of severity ratings being to aid clinical practice, our systematic
review and meta-analysis (Study 1) did not identify any studies investigating whether mental
health professionals, such as psychiatrists and psychologists, incorporate these ratings into
their routine practice. As the result, we know little about clinicians' perspectives on the
usefulness of these ratings for informing treatment choices, such as the type and frequency of
interventions. It is therefore crucial to examine clinicians’ views on these ratings and their
actual application in clinical settings.

Second, while Chapter 2 found limited support for the DSM-5 severity ratings for AN
and BED in terms of ED psychopathology, the utility of these ratings remains uncertain. This

is largely because most research has primarily focused on the relationship between severity
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groups and psychological factors alone — as indicated in Chapter 2 (Study 1). While these
factors are important, they oversimplify the complexity of EDs and neglect the unique
challenges individuals face. Moreover, an effective severity rating should encompass not only
ED psychopathology or prognosis but also the factors underlying the onset and maintenance
of the disorder (APA, 2013; Zimmerman et al., 2018). Such information helps clinicians
proactively identify individuals at high risk for ED and supports essential decisions around
hospitalisation and treatment intensity (Zimmerman et al., 2018). Therefore, the lack of
research examining ED severity ratings alongside a broader set of biopsychological factors —
such as quality of life, psychiatric comorbidity, and risk factors — raises important questions
about their overall utility.

Third, the primary aim of severity ratings is to guide treatment outcomes, under the
assumption that individuals in milder severity categories will have better chances of full
remission (Lucas et al., 2022; Zimmerman et al., 2018). However, at the time Study 1 was
conducted, our systematic search identified only one study (Dalle Grave et al., 2018) that had
explored the relationship between DSM-5 ED severity ratings and treatment outcomes. Dalle
Grave et al. examined the relationship between AN DSM-5 severity rating and treatment
outcome and found no significant differences in weight recovery or positive outcomes
between the DSM—5 AN severity groups across baseline, 6-month, and 12-month follow-ups.
Despite the strength of being a longitudinal study, the small sample size (N = 128) may have
limited its ability to detect meaningful differences among the four DSM-5 severity groups.
Therefore, further research with a larger sample is needed.

Fourth, alternative severity ratings such as OWS (Gianini et al., 2017; Grilo et al.,
2015a), the number of purging methods (Gianini et al., 2017), and weight suppression (Khalil
et al., 2024) have been proposed as potentially superior to DSM-5 severity ratings for EDs.

However, research on these alternative severity ratings for EDs remains limited. Chapter 2
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(Study 1) identified only one study examining the number of purging behaviours as a severity
rating for BN (Gianini et al., 2017), three studies evaluating OWS as an alternative severity
rating for BED (Grilo et al., 2015a; 2015b; 2015c¢) and one study each investigating OWS
(Gianini et al., 2017) and DT (Krug et al., 2021) as transdiagnostic severity ratings for EDs.
Despite the potential of these alternative measures, our systematic review and meta-analysis
did not identify any studies directly comparing the clinical utility of DSM-5 ratings with
weight suppression. Furthermore, direct comparisons between DSM-5, ICD-11, and
alternative indicators such as weight suppression, OWS, and DT — grounded in established
models like the transdiagnostic model of EDs (Fairburn, 2003) — remain sparse. This gap
highlights the need for further research to assess the effectiveness and applicability of these
severity ratings across diverse populations. To address this, the current thesis aimed to
evaluate the clinical utility of both established DSM-5 and ICD-11 severity ratings and
alternative measures, including OWS, DT, and weight suppression, to determine their
relevance and applicability in capturing ED severity.

Fifth, out of the 22 studies included in our systematic review and meta-analysis
(Study 1, Chapter 2), only two (Grilo et al., 2015b; Smink et al., 2014) used community-
based samples. However, these studies focused exclusively on either DSM-5 BED severity
ratings or the prevalence of DSM-5 severity groups in the community. Consequently, there is
limited understanding of how DSM-5, ICD-11, and alternative severity ratings function
within community-based samples.

Community-based research is crucial for enhancing the generalisability of findings.
Clinical samples typically reflect individuals already in treatment, which may not represent
the full spectrum of those affected by EDs. In contrast, community-based studies capture a
broader population, including individuals not engaged in clinical care, ensuring findings are

more widely applicable (Hart et al., 2011). One challenge in using DSM-5 and ICD-11
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severity ratings within community samples, however, is the heavily negatively skewed
distribution, with few or no participants in the severe category (Grilo et al., 2015b; Smink et
al., 2014). This highlights the importance of employing severity indicators on a continuous
scale, which better captures the full range of severity and provides a more nuanced
understanding of these ratings in community settings. Therefore, this thesis aimed to address
this gap by comparing DSM-5 and alternative severity ratings as continuous variables within
a community-based sample, ultimately enhancing the generalisability of the findings.
Ultimately, Chapter 2 highlighted critical limitations and gaps in the literature,
informing the design of the thesis’s original investigations. These findings stress the need for
more rigorous research to enhance understanding of ED severity and improve clinical
practice. Critically, the systematic review and meta-analysis identified three key areas where

further investigations are warranted to improve our understanding of ED severity ratings.

3.2 Overall Objectives of the Current Thesis

Overall, this thesis had three overarching aims:

1. To explore mental health clinicians’ perspectives on the usefulness of ED severity
ratings in clinical practice

2. To examine and directly compare the relationship between severity ratings on a
wide range of clinical correlates, including risk factors, psychological, biological,
cognitive factors and treatment outcomes using a treatment-seeking sample.

3. To evaluate DSM-5 and alternative severity ratings for EDs on a continuous scale
within a community-based setting, aiming to enhance understanding of these
ratings across the broader spectrum of disordered eating and EDs.

To achieve these aims, in addition to Study 1 (Chapter 2), five additional studies were

conducted. Study 2 used a mixed-method design to evaluate whether clinicians involved in
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the care of individuals with EDs apply severity ratings in practice and their views on these
ratings.

Study 3a and Study 3b examined the relationship between DSM-5, ICD-11 and
alternative OWS severity ratings and various clinical correlates in a treatment-seeking sample
of individuals with AN. Specifically, Study 3a compared the ability of DSM-5 and OWS AN
severity ratings to index psychological factors (e.g., quality of life, ED symptoms), biological
factors (e.g., potassium, magnesium), and cognitive flexibility in individuals with AN. Study
3b, in contrast, explored the relationship between DSM-5, ICD-11, and DT severity ratings
and psychiatric comorbidities.

Study 4 applied medical research principles to assess whether DSM-5 and alternative
severity rating, based on DT, were associated with established risk factors for AN. This
approach stems from the argument that valid severity ratings should not only capture ED
psychopathology but also identify factors related to the onset of AN.

Since the goal of severity classifications is clinical utility, treatment outcomes must be
a key consideration. Study S was the first to directly compare three severity classification
systems, which were DSM-5, ICD-11, and DT in their ability to predict treatment outcomes
in treatment-seeking participants with AN and BN.

Lastly, as the earlier studies focused on clinical samples, Study 6 employed a
community-based sample to validate both BMI and alternative severity indicator.
Specifically, using ecological-momentary assessment (EMA) during the 7-day period, it
examined BMI and weight suppression as continuous variables to determine their ability to
predict stated-based body dissatisfaction and disordered eating urges in a large community-
based sample (N = 686). This approach was a necessary step back as ad not been empirically
validated these severity indicators had not been empirically validated prior to their integration

into the current severity frameworks.
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Chapter 4: Clinical Utility of DSM-5 Severity Ratings for Eating Disorders:

Perspectives and Practices of Mental Health Clinicians

4.1 Chapter Introduction

Study 1 (Chapter 2) revealed that most research has concentrated on the relationship
between DSM-5 severity ratings and clinical correlates (e.g., ED psychopathology; Dang et
al., 2023). While these ratings are designed to guide clinical practice, little is known about
whether mental health professionals, such as psychiatrists and psychologists, use them in
their daily practice. Moreover, there is limited understanding of clinicians' perspectives on
the utility of these ratings in shaping treatment decisions, including determining the type or
frequency of care.

To address these gaps, a qualitative methodology is particularly suited for exploring
the views of mental health clinicians on ED severity ratings. Qualitative approaches provide
an understanding of how clinicians interpret and apply ED severity ratings within different
clinical contexts (Yim et al., 2019). Specifically, qualitative approach allows us to investigate
how these ratings are used in diagnosis, treatment planning, and communications, offering a
deeper insight into their perceived clinical relevance. Another significant advantage of
qualitative research is its ability to gather clinicians' recommendations for alternative severity
rating approaches (Yim et al., 2019). Through interviews, clinicians can offer specific
suggestions for refining the DSM framework or integrating alternative severity indicators,
such as weight suppression.

While qualitative methods offer valuable insights into clinicians' experiences and
perspectives, quantitative methods are also crucial for measuring the extent to which severity
ratings are used in clinical practice (Aouad et al., 2022; Pettersen et al., 2018). Therefore,
Chapter 4 (Study 2) employed a mixed-methods design, combining both qualitative and

quantitative approaches. This allowed the study to explore not only how Australian-based
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healthcare professionals (i.e., general practitioners, psychiatrists, psychologist, dietitians)
apply severity ratings in practice, their professional views on the clinical relevance of these
ratings, and their recommendations for alternative severity indicators, but also how frequently

these ratings are utilised in clinical settings.
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4.2 Study 2. Exploring Clinician Perspectives on the DSM-5 Eating Disorder Severity

Ratings: A Qualitative Study

This chapter constitutes a manuscript currently under review submitted for publication at
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Abstract
The DSM-5 introduced severity ratings in 2013 for anorexia nervosa (AN), bulimia nervosa
(BN), and binge-eating disorder (BED) based on BMI, compensatory behaviour frequency,
and binge eating frequency, respectively. While several studies have assessed the validity of
these ratings, little is known about their use in clinical practice. This study examined
clinicians' use of DSM-5 severity ratings and their views on their clinical value. A sample of
38 clinicians (mean age = 38.5, 97.37% female) completed an online survey on the usage of
DSM-5 severity ratings in clinical practice, and six participated in one-on-one interviews for
further insights. Results showed that 60% of clinicians do not use these ratings. Qualitative
findings obtained from both survey and one-on-one interviews found that clinicians perceive
these ratings as invalidating, pathology-reinforcing, and lacking clinical relevance. However,
some noted that these ratings can aid in triage and communication among clinicians in
tertiary settings. This study highlights substantial concerns about the clinical utility of DSM-5
severity ratings for EDs, suggesting the need for a more comprehensive approach that
considers broader psychological, medical, and cognitive indicators.

Keywords: eating disorders, severity ratings, clinician perspectives
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Clinical Implications

e Approximately 60% of mental health clinicians do not use the DSM-5 severity ratings
for Anorexia Nervosa, Bulimia Nervosa and Binge Eating Disorder in clinical
practice.

¢ Clinicians perceive these ratings as invalidating, pathology-reinforcing, and lacking
clinical relevance.

e In some cases, these ratings aid in triage and communication among clinicians in

tertiary settings.
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In 2013, the American Psychiatric Association (APA) introduced severity ratings for anorexia
nervosa (AN), bulimia nervosa (BN), and binge-eating disorder (BED) in the fifth edition of
the Diagnostic and Statistical Manual (DSM-5; APA, 2013). These ratings classify

nn

individuals with an eating disorder into "mild," "moderate," "severe," or "extreme"
categories. For AN, severity is determined by body mass index (BMI), with thresholds
defined as mild (>17.0 kg/m?), moderate (16—16.99 kg/m?), severe (15-15.99 kg/m?), and
extreme (<15 kg/m?). For BN, severity is based on the frequency of inappropriate
compensatory behaviours, while for BED, it is based on the frequency of binge-eating
episodes. The severity categories for both BN and BED are mild (1-3 episodes per week),
moderate (47 episodes per week), severe (8—13 episodes per week), and extreme (14 or
more episodes per week).A universal severity classification system for psychiatric disorders
is crucial for guiding research, improving diagnoses, and enhancing communication among
healthcare professionals (Zimmerman et al., 2018). It also aids in developing targeted
treatments. The specific purpose of the three DSM-5 severity ratings for AN, BN and BED
remains unclear, as the DSM-5 does not define what these ratings are meant to reflect (e.g.,
prognosis, level of symptomatology; Gianini et al., 2017; Reas et al., 2017). Prior to their
introduction, there was no research explaining how the frequency thresholds or BMI cut-offs
were determined to distinguish between severity levels (Dang et al., 2021). Additionally, the
clinical utility of these ratings has been inconsistent, with studies showing that the thresholds
do not reliably predict eating disorder or general psychopathology (Gianini et al., 2017;
Nakai et al., 2017) or treatment outcomes (Dang et al., 2024; Dalle Grave et al., 2018). This
lack of clarity and empirical support calls into question the validity these severity ratings.
For eating disorders (EDs), severity can be linked to a range of physical, cognitive,
and psychological symptoms, their intensity, and frequency. It can also reflect psychiatric

comorbidities, the disorder's impact on psychosocial functioning, and the patient's quality of
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life (Spindler & Milos, 2007). Additionally, the concept of severity should consider expected
treatment outcomes, as the goal is clinical utility. Patients with higher severity are expected to
show fewer positive outcomes compared to less severe cases and should have a better
response to the gold standard treatment (Zimmerman et al., 2018).

Several empirical studies, including a systematic review (n =22) and meta-analysis (n
=19), attempted to assess the clinical and predictive validity of all three DSM-5 severity
ratings (Dang et al 2021). The review found that the DSM-5 severity ratings for BN did
adequately reflect ED psychopathology, but this was not the case for AN and BED. Further
research by Dang et al. (2022) compared the DSM-5 and alternative overvaluation of
weight/shape (OWS) severity ratings for AN, finding that OWS more effectively indexed
psychological correlates (e.g., dietary restraint, depressive symptoms), though neither system
adequately reflected biological correlates (e.g., potassium, magnesium). Additionally, Mora-
Maltas et al. (2023) compared DSM-5 AN and alternative AN severity ratings based on drive
for thinness (DT), and duration of illness in indexing cognitive inflexibility, concluding that
duration of illness was superior to both DSM-5 and DT severity ratings. In terms of DSM-5
severity rating and treatment response, studies have mostly focused on DSM-5 severity for
AN and found no significant differences among adolescents, young adults, and adults with
AN in-treatment response (e.g., Dalle Grave et al., 2018; Smink et al., 2014).

Despite an extensive review of the current literature, it appears that most studies have
focused solely on examining the correlation between ED severity ratings and various
psychological and biological variables (e.g., Dang et al., 2023) . Although the primary
purpose of these severity ratings is to assist in clinical practice, there is limited understanding
of whether mental health clinicians (e.g., psychiatrists, and psychologists) utilise these ratings
in their practice. Additionally, little is known about clinicians' perceptions regarding the

usefulness of these ratings in guiding treatment decisions, such as determining the types or
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frequency of treatment. Gaining insight into whether clinicians are using these severity
ratings in clinical practice and their professional opinions about these severity ratings can
provide insight into the DSM-5 severity ratings clinical applicability and utility, and provide
recommendations for the further development of the severity ratings in upcoming editions of
the DSM.
The current study

The current study had two aims to address the gaps in the literature, which were to: 1)
obtain qualitative data (via an online survey) on whether clinicians are using the DSM-5
proposed severity ratings for EDs in their clinical practice, and 2) investigate clinicians’
attitudes and opinions about the clinical utility of the DSM-5 severity ratings for EDs via
open-ended/free-text survey questions for all participants and one-to-one semi-structured
interviews on a subsample. One-to-one semi-structured interviews provide rich data by
encouraging open-ended reflection, opinions, and experiences from participants, while also
providing enough structure to achieve optimal use of interview time, as well as systematic
and comprehensive responses that are focused on relevant topic matter (Jamshed, 2014).

Method

Participants

This study was embedded in a larger project which looked at accessing to eating
disorder treatment in Australia. Participants were recruited via several sources, including
sending emails with the study information sheet to different Australian psychology, dietetic,
and medical clinics. We also recruited through social media posts (Facebook and Twitter),
and the websites of Australian ED organisations. To meet eligibility, participants needed be a
healthcare professional (e.g., psychologists, psychiatrists, general practitioners, and
dieticians) who at the time of assessment were involved in the provision of medical and

psychological support for individuals with EDs in the community. Participants also needed to
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have sufficient English skills and cognitive ability to complete an online self-report survey
and a 20—40-minute one-to-one interview over Zoom.

Thirty-eight clinicians (mean age = 38.5, 97.37% female, 90% Caucasian) completed
the online Qualtrics survey. Six clinicians volunteered for additional interviews conducted
post-survey, with similar demographic characteristics. Literature on sample size justifications
in qualitative health research, particularly one-to-one interviews, is limited and not dependent
on the number of interviews (Vasileiou et al., 2018). Given the time constraints of clinicians,
the sample size for both quantitative and qualitative data reflects these access limitations. The
study adhered to the guidelines of the Declaration of Helsinki and received approval from a
university in Melbourne, Australia (blinded for review).

Material

An online survey was delivered via Qualtrics, comprising a custom compilation of
questions related to clinician demographics, usage and opinions, via free-text entry, regarding
the DSM-5 severity ratings for EDs (e.g., “Do you apply these severity ratings in your daily
clinical practice?”)

Interviews were semi-structured to allow for open-ended responses on the intended
subject matter. Pre-determined open-ended questions aimed to capture participants'
reflections on their general experiences working with individuals with EDs. The development
of these questions was informed by the literature (DiCicco-Bloom & Crabtree, 2006) and
refined in consultation with the research team. These questions also allowed participants the
freedom to provide reflections and elaborate on their individual experiences with the DSM-5
severity ratings for EDs in practice.

Procedure
Interested participants accessed the survey via a hyperlink or QR code in the

advertisement email. Informed consent and plain language statements about the study were
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provided. The survey also asked participants if they would like to be contacted for an optional
follow-up interview 1-3 weeks after completing the survey. After providing this information,
participants were prompted to complete the online survey. Those who agreed to a follow-up
interview received an email 1-3 weeks later to schedule a time slot for the interview with one
of the authors. Participants who completed the follow-up interview received a $30 gift
voucher as reimbursement.

No participants who completed the survey were excluded from the sample (N = 38).
Out of all respondents, 17 initially expressed interest in a face-to-face online interview. Three
participants became unavailable due to conflicting commitments, and another six were
unresponsive after initial contact. Ultimately, eight participants were scheduled for
interviews, but two dropped out last minute. This left a total of six participants for the
qualitative interview data.

One-on-one interviews were conducted and recorded over Zoom with the author (HK)
who identifies as a White female in her mid-twenties, has postgraduate clinical psychology
training, and had no pre-existing relationship to participants. To ensure confidentiality, all
identifiable information was removed from the interview transcripts, including names, other
individuals, and locations. Participants were assigned representative numbers for data
reporting. The interviews were conducted between January and June 2023 and ranged in
duration from 29 to 54 min (M = 41 min). Upon completion, participants were provided with
a debriefing statement. Each participant received a $30 eGift Card for participating
Analysis

The qualitative data from one-on-one interviews and free-text responses were
analysed using a six-step reflexive thematic analysis, which identifies patterns of meaning in
qualitative data (Braun & Clarke, 2006, 2019). Transcripts were imported into NVivo 12 for

organisation and analysis, systematically distilling the data into key themes. The process
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involved closely reading responses, extracting core meanings, identifying recurring themes,
and assigning descriptive labels and definitions. This approach was chosen to let the findings
emerge naturally, without the constraints of structured, deductive methods.
Results

Quantitative Findings

Table 1 details the demographics of the 38 clinicians who participated in the online
survey. The majority were female (97.37%) with an average of 10 years of experience (mean
=10.49, SD = 7.8), primarily working with ED clients in private practice (76.3%).

Table 1.

Summary of Participant Demographics

M SD Range
Age (years) 38.5 9.23 28-64
Experience (years) 10.49 7.84 .5-30
N %
Sex
Female 37 97.37%
Non-Binary (incl. transgender women) 1 2.63%
Current Occupation
Clinical Psychologist 14 36.8%
Psychologist 8 21.1%
Dietician 8 21%
GP 2 5.3%
Psychiatrist 1 2.6%
Current employment status
Full-time work 22 57.9%
Part-time work 16 42.1%
Workplace Setting
Private Practice 29 76.3%
Public 5 13.2%
Academia 2 5.3%
Other 2 53%
Exposure to EDPs
Yes 35 92%
No 3 8%
Ethnic Background
Caucasian 34 89.5%
Southern Asian 2 5.3%
Hispanic/Latin 1 2.6%
Missing 1 2.6%
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Most commonly used ED therapy modality in current
workplace setting

CBT-E 25 65.8%
Psychodynamic 3 7.9%
DBT 2 5.3%
Other 8 21.1%

Note.

EDP = Eating Disorder Plan*

*Eating Disorder Plan is a government-subsidised program in Australia that
provides up to 20 sessions with dietitians and 10 sessions with psychologists
for assessment and treatment of eating disorders.

CBT-E = Enhanced cognitive behaviour therapy

DBT = Dialectical behaviour therapy

Qualitative findings showed that while only 3% of clinicians were unaware of the
DSM-5 severity ratings, a significant majority (60%) did not use these ratings in their clinical
practice.

Thematic Analysis

Table 2 presents the demographics of the final six participants in the one-on-one
interviews. The group included clinical psychologists (n=4), a dietician (n=1), and a
psychiatrist (n=1). Most were female (83%), aged 29-49, and working in private practice.
Their experience with EDs ranged from 3.5 to 22 years, with most participants having a client
base primarily consisting of ED patients.

Table 2

Demographic Characteristics of Interview Participants

Participant Sex Age Occupation No. Job Current  Primary
of years Status % of ED Work
experience patients  Setting

P1 F 30  Clin. Psyc. 3.5 FT 95 PP

P2 NB 38 Dictician 8 pr ! PP

P3 F 48  Clin. Psyc. 22 PT 100 PP

P4 F 41  Clin. Psyc. 10 FT 90 PP
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P5 F 29  Clin. Psyc. 4 PT 92 PP
P6 F 49  Psychiatrist 20 PT 71 PP
Note.

ED = eating disorders

NB = non-binary

Clin.Psyc = clinical psychologist
FT = fulltime

PT = part-time

PP = private practice

Thematic analysis of both free-text and one-on-one interview responses identified
four themes (1) Invalidating, (2) pathology-reinforcing, (3) lacking clinical relevance, and (4)
Communication of ED severity to others
Theme 1: Invalidating

Overall, a major theme that emerged from our analysis is that clinicians perceive the
DSM-5 severity ratings as invalidating patients' experiences rather than serving as a useful
clinical indicator. EDs are serious conditions with significant impacts on both mental
andphysical health. Therefore, classifying someone with an ED as having a “mild” disorder
fails to convey the illness's seriousness and lacks clinical value.

“Once you get diagnosed, you're already quite unwell. So I think it's really

invalidating and misleading using terms like mild. Because you know if you're 15%

under your body weight you are really medically unstable you are not mildly unwell.

You know, you don't just have a head cold, and I also don't think it lends anything

clinically.”

Additionally, reliance on weight-based severity indicators can further invalidate the
struggles of individuals with atypical AN, despite the DSM-5 not assigning a severity level to
this condition. Atypical AN is characterised by meeting all diagnostic criteria for AN except
for maintaining a weight within the normal range (APA, 2013). Under the DSM-5, a BMI >

17 kg/m? is classified as mild severity AN, while individuals with atypical AN typically have




95

a BMI > 18.5 kg/m?. This distinction reinforces the misconception that atypical AN is less
severe than AN. However, many individuals with atypical AN experience significant weight
loss through restrictive dietary and/or compensatory behaviours, even though they remain
within the normal BMI range due to a previously higher body weight. Focusing solely on
weight as a severity indicator overlooks the substantial impact on their quality of life and the
severe disordered eating behaviours that those with atypical AN may still be experiencing.

“I think it's unhelpful. I think as well, it really takes away from the impact of atypical
anorexia, which I also don't agree with that label.”

Theme 2: Pathology-reinforcing

Since individuals with EDs often place excessive importance on weight and shape,
another theme that emerged was that classifying them by weight, or the frequency of
disordered eating behaviours may unintentionally reinforce this overvaluation of weight and
shape.

“Obviously eating disorder clients over-evaluate and put a lot of emphasis on weight
and if we kind of do the same it's reinforcing that.”

Furthermore, labelling someone as “mild” can lead clients to internalise unhelpful
beliefs that they are "not sick enough" to deserve treatment, potentially downplaying the
severity of their disorder and hindering their recovery.

“You just have like a 'mild to moderate' eating disorder instead of 'severe'. And

because of that, because your eating disorder isn't like bad enough you don't have

increased access to treatment. And so, unfortunately I've seen some clients internalize
that as "I'm not sick enough" or

"l don't deserve treatment at all" or it feeds into the narrative that maybe my eating

disorder isn't a problem here. I'm not sick enough that you know everything's fine.

Yeah, so. Okay, I'm not a fan.”
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Theme 3: Lacking clinical relevance

Overall, most clinicians reported that they do not rely on the DSM-5 severity
ratings in clinical practice, believing that a single indicator cannot capture the complexity
of EDs.

“ [ prefer to assess the whole person presentation and board risk factors, not just
these categories”

The majority of clinicians also expressed scepticism about the clinical utility of
severity ratings for EDs, noting that these ratings are not particularly helpful or reliable,
therefore raising concerns about their predictive validity and practical application in
clinical settings.

“Hmm. Not very good. Not very useful. So I don't really use them, because when I do the
severity doesn't really... often they are sort of frequency based. So, numbers of days and
you can see a switch. There is some indication, but I don’t think it's a big or it has a poor
predictive validity”

They argued that severity labels (e.g., "moderate" or "mild") do not significantly
impact clinical practice, as the same treatment approach is used regardless of the label.
They also pointed out that the severity of symptoms or medical conditions do not always
correspond to BMI.

“I don't think this [severity rating] should be inclusive in the diagnosis, and severity of
symptoms or medical state is not always congruent with BMI
Theme 4: Communication of ED severity to others

Clinicians also shared their views on the usage of the ED severity ratings for

communicating with clients, families, and other health professionals. Of the 14 clinicians

who reported using the severity ratings, six found them helpful for psychoeducation with
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clients, triage in referrals to tertiary services, and communication within teams, especially in
cases involving severe or refractory patient.
“Sometimes useful to help express severity of ED to clients and provide
psychoeducation, rarely use otherwise”
“Familiarity with the severity ratings as per the DSM-5 can help with the triage
process when referring to Tertiary ED services and communicating with other team
members”
On the other hand, the remaining clinicians shared that they do not think these severity
ratings aid communication between practitioners and other related parties, mostly clients:
“There’s usually very little reason to communicate that because it won'’t change the
number of sessions or anything like that.”
“And if I did, I would never communicate them”
Discussion

Using a mixed design method (qualitative and quantitative), this study aimed to
investigate whether mental health clinicians are using the DSM-5 proposed severity ratings
for EDs, introduced in 2013, in clinical practice. Additionally, we collected clinicians'
opinions on the clinical utility of these severity ratings through open-ended survey questions
for all participants and one-on-one semi-structured interviews with a subset of six
participants.

The descriptive statistics revealed that 60% of clinicians do not use DSM-5 severity
ratings in practice, primarily because they find these ratings inadequate in capturing the
complexity of EDs. This aligns with empirical research, including cross-sectional studies
(e.g., Dang et al., 2023; Giannini et al., 2017; Krug et al., 2021) and meta-analyses (Dang et
al., 2022), which show that the DSM-5 severity indicator fails to reflect ED psychopathology,

biological factors, and psychiatric comorbidities that individuals with ED experience.
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Many argue that labelling a condition as "mild" can be misleading and invalidating.
Studies by Dang et al. (2022; 2023) support this view, showing that individuals in the mild
DSM-5 severity group often exhibit higher levels of ED psychopathology and psychiatric
comorbidities than those in the severe group. Moreover, basing severity ratings on weight for
AN, or the frequency of disordered behaviours for BN and BED, may reinforce patients'
preoccupation with weight and shape, perpetuating their psychopathology.

Clinicians worry that such classifications may lead patients to internalise harmful
beliefs that they are "not sick enough" for treatment, making them feel unworthy of care or
downplaying the seriousness of their condition. This is particularly concerning given that
individuals with EDs often lack insight into the impact of disordered eating on their
psychological and physical health (Fatt et al., 2022). Overall, many clinicians feel that DSM-
5 ED severity ratings lack clinical value and may even worsen ED symptomatology.

While some clinicians use severity ratings to improve communication and aid in
triaging or referring to specialised ED services, most find them less useful in direct client
discussions. In practice, severity ratings are primarily used for administrative purposes, such
as referrals and treatment planning, rather than for clinical decision-making.

Implications

Our findings indicate that most clinicians do not use these ratings, citing a lack of
clinical relevance and noting that they may even be invalidating or harmful to individuals
with EDs. Given the complex biopsychosocial nature of EDs and their diverse symptom
profiles, relying on a single measure— such as BMI, frequency of compensatory behaviours,
binge episodes, or alternatives like weight/shape overvaluation— to assess severity is
insufficient. Future research might be beneficial to explore dimensional severity models that
integrate a broader range of clinical indicators, including weight suppression (difference

between highest and current weight; Lowe et al., 2006), psychological distress, functional
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impairment, and social and medical impacts, alongside DSM-5 criteria. Such models could
provide a more comprehensive and nuanced understanding of ED severity.

Additionally, while no single indicator can fully capture ED severity, a checklist or
brief severity screen that encompasses multiple aspects can significantly enhance screening in
high-pressure, underfunded settings. This tool would streamline the assessment process,
enabling clinicians to swiftly identify key issues and prioritize care despite limited resources.
It should include a range of indicators— psychological, medical, and social, including social
support— to provide a comprehensive view and facilitate targeted interventions.

Limitations and future directions

This study has several limitations that should be acknowledged. First, the small
sample size (n=38) restricts the ability to draw definitive conclusions about DSM-5 ED
severity ratings. Second, the sample predominantly comprised Caucasians (97.37%) and
female clinicians (97.37%), limiting the generalisability of findings to more diverse
populations and potentially underrepresenting the perspectives of clinicians from other
demographic backgrounds. Third, the sample was skewed, with psychologists in private
settings (n=22) overrepresented and psychiatrists (n=1) underrepresented in the quantitative
data. The qualitative sample (n=6) mirrored this trend, with a majority of psychologists (n=4)
and only one psychiatrist included. This imbalance limits the ability to draw conclusions
about the perspectives of other health professionals, such as psychiatrists and mental health
nurses, on DSM-5 ED severity ratings. The qualitative data also suggest that these severity
ratings were primarily used for triaging in tertiary settings. Therefore, future research should
aim to include a broader range of health professionals, as well as more diverse demographic
groups, in both private and tertiary settings.

Third, and related to the second limitation, the sample was biased because specialised

ED clinicians were self-selected into the study, which limited the diversity of clinician
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specialties and experience. This is particularly important to consider when assessing whether
non-specialised clinicians used these severity ratings to decide if and where patients should
be re-referred. Future studies would benefit from including the perspectives of healthcare
professionals who manage and treat a broader range of mental health issues, not just EDs.
Conclusion

In conclusion, this study highlights significant concerns regarding the clinical utility
of DSM-5 severity ratings for EDs. Most clinicians do not use these ratings, finding them
inadequate for capturing the complexity of EDs and potentially harmful to patients. The
reliance on measures like weight and frequency of disordered behaviours can perpetuate
harmful beliefs and hinder recovery. While the ratings are occasionally useful for
administrative purposes, they hold limited value for direct clinical discussions. To improve
the assessment and treatment of EDs, a more comprehensive approach that considers a
broader range of psychological, medical, and social indicators is needed. Developing a
practical checklist or severity screening tool would better support clinicians in high-pressure

settings, ensuring that care is appropriately tailored to each patient's unique needs.
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Chapter 5: Comprehensive Comparison of DSM-5, ICD-11, and OWS Severity Ratings

for Anorexia Nervosa: Psychological and Biological Correlates

5.1 Chapter Introduction

Chapters 2 and 4 revealed that the current BMI-based severity rating for AN, as
outlined in the DSM-5, fails to effectively differentiate levels of ED-related psychopathology.
This may explain why mental health clinicians have not widely adopted these severity ratings
in practice, as they do not fulfill their intended purpose. Most studies, including those
discussed in Chapters 2 and 4, have primarily focused on the DSM-5 severity ratings, with
little attention given to ICD-11 or alternative frameworks. Furthermore, those that examine
DSM-5 severity ratings have mostly explored its relationship with ED and general
psychopathology.

AN is a multifaceted disorder, involving not just ED psychopathology but also
significant cognitive impairments (Mora-Maltas et al., 2023), medical complications (Gibson
et al., 2019), and psychiatric comorbidities (Himmerich et al., 2019). Despite this, little is
known about whether the DSM-5 and ICD-11 BMI-based severity rating can effectively
index biological correlates, such as electrolyte disturbances (e.g., potassium, magnesium) that
are common in AN (Buh et al., 2024; Udo et al., 2019). Electrolyte disturbances often reflect
the severity of disordered eating behaviours. For example, low magnesium levels may require
medical admission, even when BMI is within the normal range, suggesting that if BMI were
an effective severity rating, it should correlate with these biological markers.

As highlighted in Chapter 1, psychiatric comorbidity is common in individuals with
AN, with symptom severity often increasing alongside the number of co-occurring
psychiatric conditions (Himmerich et al., 2019). Comorbidities, especially affective and

anxiety disorders (Andrés-Pepina et al., 2020), can intensify cognitive-affective symptoms
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like preoccupation with being underweight, fear of weight gain, and fixation on appearance
among those with AN. Additionally, psychiatric comorbidities have been linked to higher
mortality rates in AN (Ulfvebrand et al., 2015). Specifically, psychiatric comorbidity was
linked to a 1.9-fold increase in 10-year mortality for individuals with AN compared to those
without comorbidity, and this risk was notably higher, with a four-fold increase, when
comorbidity was diagnosed between the ages of 6 and 25 years (Seeby et al., 2024).
Therefore, for a severity rating to effectively replace a comprehensive assessment that
captures the multifaceted nature of AN, it should also correlate with the number of
psychiatric comorbidities.

Chapters 2 (Study 1) and 4 (Study 2) identify a significant gap in the literature:
although OWS is a central diagnostic criterion for AN, with individuals often basing their
self-worth on these factors, only one study (Gianini et al., 2017) has explored OWS as an
alternative measure of severity for AN. Consequently, there is limited understanding of how
DSM-5 severity ratings compare with those of the ICD-11 (another BMI-based severity scale
with different cut-off points) or OWS. Such comparisons are crucial, as the BMI cut-off
scores in the DSM-5 were arbitrarily determined, whereas the ICD-11 cut-off of a BMI of 14
kg/m? is based on its established association with high medical risk, often warranting hospital
admission (RANZCP; Hay et al., 2014). Direct comparisons of the DSM-5 and ICD-11
severity rating systems could help determine whether the limited support for BMI as an
indicator of AN severity stems from inherent limitations of BMI as a measure or the arbitrary
nature of its cut-offs.

In summary, as found in Chapter 2 (Study 1), although a few studies have evaluated
the clinical utility of proposed DSM-5 severity rating for AN, the majority have focused
primarily on the relationship between these severity groups and ED psychopathology. The

next chapter, Chapter 5 (Studies 3a and 3b), aimed to address these gaps, articulated above,
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by comparing the DSM-5, ICD-11, and OWS severity ratings for AN in relation to
psychological, biological correlates as well as psychiatric comorbidities.

Chapter 5 comprises two studies (Studies 3a and 3b), both of which utilised a
sample of 312 treatment-seeking patients with AN from St. Vincent’s Hospital, Melbourne,
Australia. Study 3a directly compared the DSM-5 and OWS severity ratings in indexing
psychological and biological variables in individuals with AN; however, it did not include the
ICD-11 as the study was completed before its publication. To address this gap, I conducted
additional analyses using the same sample to examine how the ICD-11 BMI-based severity
rating relates to psychological and biological variables in individuals with AN. These
findings are presented in Section 5.3.

Study 3b shifted focus to psychiatric comorbidities, recognising the negative
association between clinical outcomes in AN and the number of psychiatric comorbidities, as
highlighted in the literature (Herzog et al., 2018). It compared the DSM-5, ICD-11, and OWS
severity ratings to explore how these indicators relate to comorbid psychiatric conditions in

individuals with AN.
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5.2 Study 3a. Assessing severity in anorexia nervosa: Do the DSM-5 and an alternative

severity rating based on overvaluation of weight and shape severity differ in

psychological and biological correlates

Study 3a was published in European Eating Disorders Review in January 2023.

Dang, A. B., Kiropoulos, L., Castle, D. J., Jenkins, Z., Phillipou, A., Rossell, S. L., & Krug,

I. (2023). Assessing severity in anorexia nervosa: Do the DSM-5 and an alternative

severity rating based on overvaluation of weight and shape severity differ in

psychological and biological correlates?. European Eating Disorders Review, 31(4),
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Abstract

Objective: This study evaluated the severity ratings for anorexia nervosa (AN)
in the fifth edition of the Diagnostic and Statistical Manual of Mental Disor-
ders (DSM-5) and an alternative severity rating based on overvaluation of
weight/shape, on a range of psychological and biological variables.

Method: A sample of 312 treatment-seeking patients with AN (mean
age = 25.3, SD = 7.6; mean BMI = 16.8 kg/mz, SD = 2.4) were categorised
using both DSM-5 severity levels (mild/moderate/severe/extreme) and weight/
shape (low/high) overvaluation. The severity categories were compared on a
range of psychological (e.g., eating psychopathology) and biological (e.g., so-
dium) variables.

Results: Results showed that the overvaluation of weight/shape appeared
better at indexing the level of severity in psychological variables among pa-
tients with AN compared to the DSM-5 severity rating with moderate to large
effect sizes. Moreover, the DSM-5 mild and moderate severity groups experi-
enced significantly higher eating and general psychopathology than the severe
and extreme groups. Finally, neither the DSM-5 nor the weight/shape severity
groups differed on any of the biological variables.

Conclusions: This study provided no support for the DSM-5 severity rating
for AN, while initial support was found for the weight/shape overvaluation
approach in indexing psychological but not biological correlates.

KEYWORDS
anorexia nervosa, biological factors, DSM-5, severity rating, weight and shape overvaluation

Abbreviations: AAN, Atypical anorexia nervosa; AN, Anorexia nervosa; AN-BP, AN- Binge Purging; APA, American Psychiatric Association;
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mass index; BN, bulimia nervosa; CFS, Cognitive Flexibility Scale; DASS-21, Depression Anxiety Stress Scale; DSM-5, Diagnostic and Statistical
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1 | INTRODUCTION

Anorexia nervosa (AN) is a psychological disorder
characterised by self-starvation and low body weight
(American Psychiatric Association [APA], 2013). Rates
of psychiatric comorbidity are high and mortality rates
from suicide or physical complications are the highest
among any of the psychological disorders (Zipfel
et al., 2015). To index disorder severity, the fifth edition
of the Diagnostic and Statistical Manual of Mental
Health (DSM-5; APA, 2013) introduced the use of Body
Mass Index (BMI). The BMI severity indicator for AN is
a simple index of weight-for-height that categorises in-
dividuals into mild (>17.0 kg/m?), moderate (16-
16.99 kg/m?), severe (15-15.99 kg/m?), and extreme
(<15 kg/m?) severity groups. As stated, the DSM-5
severity specifiers provide a guide for clinicians in rat-
ing the intensity, duration, psychopathology, or other
disorder-specific markers of severity (APA, 2013).
Although the DSM-5 assumes a positive trend between
severity index (i.e., BMI) and psychopathology, the
severity is subject to clinical judgement based on pre-
sent symptoms, functional impairment or medical
complications (APA, 2013).

Despite its broad usage, recent studies found limited
evidence for the clinical utility of the DSM-5 AN severity
rating, namely its lack of association with ED-related
psychological variables (e.g., body weight/shape con-
cerns; Dang et al.,, 2022). Consequently, studies have
looked for alternative severity ratings such as over-
valuation of weight/shape (Gianini et al., 2017) and drive
for thinness (Krug et al.,, 2022), and found that these
alternative strategies distinguished severity groups better
than the DSM-5 BMI severity rating approach. Over-
valuation of weight/shape has been suggested as a diag-
nostic feature of AN (APA, 2013; Fairburn et al., 2003),
but has yet to be investigated as an alternative severity
measure for AN.

e This study assessed both the Diagnostic and Statistical Manual of Mental
Disorders-5 (DSM-5) and the alternative severity indices for anorexia
nervosa (AN) using overvaluation of weight and shape on a range of psy-
chological (e.g., eating psychopathology) and biological (e.g., sodium, po-
tassium level) correlates.

e Overvaluation of weight/shape appeared to be better at indexing the level of
severity in psychological variables among patients with AN compared to the
DSM-5 severity rating with moderate to large effect sizes.

e Neither the DSM-5 nor the weight/shape severity groups were able to index
the level of severity in biological variables.

Additionally, haematological and electrolyte distur-
bances are highly prevalent in AN due to restricted eating
and purging behaviours for the AN- Binge Purging (AN-
BP) subtype (Miller et al., 2005), yet to date, no study has
assessed the relationship between the DSM-5 severity
rating for AN and biological variables (i.e., haemato-
logical and electrolyte imbalance). Therefore, this study
was the first to explore the clinical utility of the DSM-5
and the alternative severity rating based on over-
valuation of weight/shape for AN on a range of psycho-
logical and biological factors.

1.1 | The DSM-5 severity ratings for
anorexia nervosa for psychological
indicators

The use of BMI in DSM-5 to index AN severity reflects
the centrality of body weight as a key feature of AN
(Criterion A; APA, 2013). The existing literature, how-
ever, offers mixed evidence for using BMI to index AN
severity. In some studies, having a low BMI has been
linked to increased medical (e.g., cardiac problems) and
psychological complications (e.g., comorbidity with anx-
iety) and a worse prognosis (Button & Palmer, 2010;
Wolfi & Treasure, 2011). Conversely, other studies have
found no relationships between BMI and general psy-
chopathology (e.g., depression or anxiety) that are
commonly present in conjunction with AN (Gluschokoff
et al., 2019; Hebebrand et al., 1996).

Studies have directly examined the clinical utility of
the DSM-5 severity ratings of AN (e.g., Dakanalis
et al., 2018; Dalle Grave et al., 2018). Two studies found
the DSM-5 AN severity groups to be indistinguishable on
parameters such as age of onset and number of hospi-
talisations (Gianini et al., 2017; Machado et al., 2017).
While studies found individuals in the DSM-5 AN severe
and extreme groups presented with higher ED symptoms
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overall (Dakanalis et al., 2018; Nakai et al., 2017), others
found no significant differences across the DSM-5 AN
severity groups in AN-related psychopathology (e.g.,
distress or ED psychopathology; Dalle Grave et al., 2018;
Krug et al., 2021).

Given such inconsistency in the literature, Dang
et al. (2022) conducted a systematic review and meta-
analysis (N = 22) to assess the clinical usefulness of the
DSM-5 severity ratings for EDs (i.e., AN, binge eating
disorder [BED] and bulimia nervosa [BN]). Specifically,
for AN, Dang et al.’s meta-analysis (n = 5; Dalle Grave
et al., 2018; Gianini et al., 2017; Machado et al., 2017;
Smith et al., 2017; Zayas et al., 2018) found no significant
differences in terms of ED psychopathology across AN
severity groups, offering limited support for the usage of
BMI as a severity index for AN.

Besides ED psychopathology, the DSM-5 further
outlines that level of functional impairment needs to be
considered when assessing AN severity (APA, 2013).
Such considerations are important in evaluating the level
of AN severity since those with AN have been found to
experience greater deficits in cognitive flexibility (e.g.,
Fagundo et al., 2012; Nakazato et al., 2010), higher level
of disability in everyday activities (e.g., Flament
et al., 2001; Godard et al., 2013), and poorer quality of life
(e.g., Mond et al., 2005; Sy et al., 2013) compared to both
the general population and those with other psychiatric
conditions. However, most studies that examined the
clinical utility of the DSM-5 AN severity index often
overlooked the impact of AN on cognition, everyday ac-
tivities and quality of life (Dang et al., 2022). Therefore,
an examination of the differences in these variables,
along with the level of ED and general psychopathology
(i.e., depression, anxiety, stress) across the DSM-5 AN
severity groups is needed to inform the clinical utility of
the DSM-5 approach.

1.2 | The DSM-5 severity ratings for
anorexia nervosa for biological indicators

Besides the psychological impacts, medical complications
are also highly prevalent in AN, with more than 50% of
all deaths in AN being due to the refusal and inability to
consume adequate calories and nutrients or purging be-
haviours in individuals with AN-BP subtype (Mehler
et al.,, 2018; Sullivan, 1995). These complications can
impact almost every organ system and result in electro-
lyte imbalance and haematologic abnormalities (Gal-
lagher et al., 2021). The severity of electrolyte and
haematologic complications is suggested to depend on
the extent and duration of weight loss and compensatory
behaviours (Forney et al., 2016). For example, repeated

vomiting and prolonged abuse of laxatives and diuretics
have been found to be associated with a loss of electro-
lytes, such as potassium and sodium (Forney et al., 2016;
Mehler et al., 2018). Additionally, having a low white
blood cell count, and low haemoglobin potassium, mag-
nesium, and phosphate levels have been associated with
severe consequences such as increased infection rates,
cardiac muscle weakness or paralysis and cardiac ar-
rhythmias (Caregaro et al., 2005). Therefore, in clinical
practice, besides low weight, individuals with AN may
require hospitalisation for electrolyte imbalance or hae-
matologic disturbances (Bargiacchi et al., 2019).

The DSM-5 proposes using BMI to index AN severity
to guide clinical decision-making (e.g., need for hospi-
talisation or supervision); however, the relationships be-
tween BMI and electrolyte and haematologic indicators
are inconsistent (e.g., Misra et al., 2004). Specifically,
while some studies have found low BMI to be positively
correlated with a lower white blood cell count (e.g.,
Devuyst et al., 1993; Walsh et al., 2019) and potassium
level (Jacobs & Schneider, 1985), other studies did not
find such correlations (e.g., Imbierowicz et al., 2004;
Misra et al., 2004; Polli et al., 2008). Studies have also
found a very weak link between a patient's BMI and
haemoglobin level (Mamou et al., 2016; Misra
et al., 2004). This means that those who are at a higher
risk for major haematologic complications are not
necessarily individuals with a low BMI. Moreover, the
relationships between BMI and the level of magnesium
and phosphate are still not clear (see Raj et al., 2012).

Low levels of phosphate (i.e., hypophosphatemia) can
lead to life-threatening complications, especially during
the refeeding period if phosphate is not adequately sup-
plemented (Oudman et al., 2018). Low levels of phos-
phate have been suggested to be more frequent in those
with severe malnutrition (Ornstein et al., 2003; Raj
et al., 2012). The National Institute for Health and Clin-
ical Excellence (NICE) guidelines state that individuals
with a BMI < 16 kg/m? are at risk of developing hypo-
phosphatemia (NICE, 2006), but studies that directly
examined the relationship between BMI and phosphate
levels are few (Ornstein et al., 2003).

Bradycardia, pulse rate under 60 beats per minute, is
the most prevalent cardiac complication in patients with
AN, occurring in up to 95% of cases (Mehler &
Brown, 2015). While bradycardia has not consistently
been suggested to be associated with patients’ current
BMI, change in BMI (i.e., the amount of weight loss) has
been found to be a strong independent predictor of
bradycardia (Assalone et al., 2022; Whitelaw et al., 2018).
However, we are aware of no study to date that has
directly investigated the link between the DSM-5 AN
severity groups based on BMI and pulse rate.
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1.3 | Overvaluation of weight and shape:
Alternative severity indicator for anorexia
nervosa

Given the ambiguity surrounding the DSM-5 AN severity
rating, researchers have found support for alternative
severity classifications for AN, including transdiagnostic
indices such as overvaluation of weight/shape (Gianini
et al.,, 2017) and drive for thinness (Krug et al., 2021).
These alternative approaches are guided by Fairburn
et al.’s (2003) transdiagnostic model of EDs. This model
proposes that EDs present with distinctive clinical man-
ifestations (e.g., severe dietary restraint; binge eating
episodes; compensatory behaviours), which stem from a
common core psychopathology characterised by over-
valuation of eating, body shape and weight (Cooper &
Fairburn, 1993; Fairburn, 2008). Building on this model,
empirical research has found overvaluation of weight/
shape to be a promising alternative severity rating spe-
cifically for BED (e.g., Dang et al., 2022; Grilo et al., 2015)
and transdiagnostically (i.e., across patients with AN, BN
and BED; Gianini et al., 2017).

Despite weight/shape overvaluation being suggested
as a key diagnostic feature of AN (APA, 2013), it has not
yet been examined as an alternative severity rating for
AN. Furthermore, no study to date has directly assessed
the relationship between overvaluation of weight/shape
and biological parameters (i.e., electrolyte and haemato-
logical level). It has been suggested that weight/shape
overvaluation drives dietary restraint and extreme weight
control methods (e.g., purging; Fairburn, 2008; Forrest
et al., 2018; Murphy et al., 2010). High levels of dietary
restraint, purging or diuretic and laxative abuse, in turn,
have been found to lead to electrolytes and haemato-
logical imbalance (Forney et al., 2016; Mehler et al., 2018;
Pomeroy, 2001). To address these gaps, this study also
aimed to investigate the relationship between over-
valuation of weight/shape as an alternative AN severity
index and its relationship to a range of biological and
psychological correlates that are commonly observed in
those with AN.

1.4 | The current study

Using a treatment-seeking population of patients with
AN, we examined the clinical validity and utility of two
AN severity indicators, the DSM-5 severity rating based
on BMI and an alternative indicator based on over-
valuation of weight/shape. Specifically, the current study
explored how these severity indicators differentiated on
biological (e.g., electrolyte, haematologic) and psycho-
logical indicators, including those that have not been

investigated previously (e.g., cognitive flexibility or
physical disability) but are common in AN (Forney
et al., 2016; Mehler et al., 2018).

Based on the previous literature (e.g., Dang
et al., 2022; Gianini et al., 2017), it was hypothesised that
overvaluation of weight/shape would provide a clinically
more meaningful way to index severity for AN in terms of
the biological and psychological variables of interest than
the DSM-5 BMI-based severity categories.

2 | METHOD

2.1 | Participants

Data were obtained from the outpatient treatment unit of
the Body Image and Eating Disorder Treatment Recovery
Service (BETRS) at St Vincent's Hospital in Melbourne,
Australia. Participants received an diagnosis (AN-
R = 235, 75.3%) after a comprehensive assessment by
senior clinicians with consultation from psychiatrists per
DSM-5 criteria (APA, 2013). The sample included 312
treatment-seeking patients with AN with a mean age of
25.3 (SD = 7.6) and a mean BMI of 16.8 kg/m2 (SD = 2.4).

2.2 | Measures

Demographic information regarding ethnicity, education,
employment, relationship status, age, gender, weight
(before and after treatment), height, and ED diagnosis
were collected. The age of AN onset was self-reported by
the participants at the initial assessment. The duration of
the illness was calculated as the duration between the
self-reported age of AN onset and age at initial assess-
ment. At the time of assessment, all included participants
had blood work measuring sodium, magnesium, potas-
sium, phosphate, haemoglobin, and white blood cell
count. Pulse rate was also taken at the time of
assessment.

2.2.1 | Eating psychopathology

The Eating Disorder Examination Questionnaire (EDE-
Q; Fairburn & Beglin, 1994), a 28-item self-report mea-
sure, was used to measure ED psychopathology. The
EDE-Q records items concerning the past 28 days and
includes four subscales: eating restraint, weight concern,
shape concern, eating concern, and one global score.
Higher scores on the EDE-Q indicate greater levels of
disordered eating. The EDE-Q has shown good test-retest
reliability (Peterson et al., 2007; Reas et al., 2006), and
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convergence with the interview version (i.e., Eating Dis-
order Interview (EDE); Cooper & Fairburn, 1987; Mond
et al., 2004).

2.2.2 | Depression, anxiety and stress

The Depression Anxiety Stress Scale (DASS-21; Lovi-
bond & Lovibond, 1995), a 21 four-point scale question-
naire (0 = never to 3 = always), was used to measure the
three related negative emotional states of depression,
anxiety, and stress that participants experienced over the
previous week. The DASS-21 has been found to have
excellent internal consistency, while its score interpreta-
tion has been found to have good construct validity
(Henry & Crawford, 2005; Page et al., 2007).

2.2.3 | Brief Disability Questionnaire

To assess the level of disability in everyday activities, the
Brief Disability Questionnaire (BDQ; Naismith
et al,, 2007) an 8-item three-point scale (0 = never to
2 = definitely), was used. Items 1-3 measure physical
disability while items 4 to 6 assess mental health
disability (e.g., motivation or efficiency for work activ-
ities). Across items 1-6, a total score range of 8-13 in-
dicates a ‘moderate’ level of disability, while a score range
of 14-22 outlines a ‘severe’ level of disability. Items 7-8
examine the periods during which respondents were
unable to carry out their usual activities due to their
disability, providing an estimate of 'functional disability.
The BDQ has been found to have a good test-retest reli-
ability and to be associated with varying disabilities
across affective, anxiety and somatisation disorders
(Ormel et al., 1994; Ware et al., 1996).

2.2.4 | Quality of life

The Quality of Life Enjoyment and Satisfaction Question-
naire — Short Form (Q-LES-Q-SF; Schechter et al., 2007)
was used to capture life satisfaction over the previous
week. The QLES-Q-SF has 14 self-administered items
where participants rate their satisfaction with life in seven
domains on a 5-point scale (1 = very poor to 5 = very good):
physical health, feelings, work, household duties, school-
work, leisure time and social relations. Higher scores
indicate greater life satisfaction and enjoyment, with a
maximum score of 70. The scale has been found to have
good test-retest reliability and internal consistency, and its
score interpretations also have shown sound construct
validity (Hope et al., 2009; Ritsner et al., 2002).

2.2.5 | Cognitive flexibility

Cognitive flexibility was measured using the Cognitive
Flexibility Scale (CFS; Martin & Rubin, 1995). The CFS is
a 6-point Likert scale (1 = strongly disagree to 6 = strongly
agree) with a higher score on the CFS indicating greater
cognitive flexibility. The CFS has been shown to have a
good concurrent and construct validity with a high test-
retest reliability (Martin & Rubin, 1995).

2.2.6 | Procedure

At admission to the treatment facilities, all participants
were provided with a written informed consent to
participate in research, completed self-reported ques-
tionnaires and underwent blood work to measure bio-
logical data. The study obtained ethics approval from the
Human Research Ethics Committee at St Vincent's Hos-
pital, Melbourne. All procedures for data collection were
in line with the Declaration of Helsinki.

2.3 | Anorexia nervosa severity
categories

2.3.1 | The DSM-5 severity groups based on
BMI

Using participants’ BMI at assessment, the AN
severity subgroups were created using the DSM-5
severity definitions based on BMI, with a total of
136 (43.6%) participants being classified as mild
(>17.0 BMI), 64 (20.5%) as moderate (16-16.99 BMI),
49 (15.7%) as severe (15-15.99 BMI) and 63 (20.2%)
as extreme (<15 BMI).

2.3.2 | The alternative severity rating based
on overvaluation of shape/weight

Based on previous studies by Gianini et al. (2017) and
Grilo et al. (2015), overvaluation of weight/shape was
measured using two specific items from the EDE-Q:
“Over the past 4 weeks, has your shape influenced how
you feel about (judge, think, evaluate) yourself as a per-
son?” and “Over the past 4 weeks has your weight
influenced how you feel about (judge, think, evaluate)
yourself as a person?” These two overvaluation items
were rated on a 7-point scale (0 = no importance to
6 = supreme importance) in reference to the past 28 days.
Therefore, a cut-off score of 4 (i.e., score >4 on either
overvaluation item) was used to classify individuals with
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AN into low and high levels of overvaluation of weight/
shape (Gianini et al., 2017).

Due to missing data for the two overvaluation of weight
and shape items, out of 312 participants, we were only able
to categorise 240 participants into low (n = 50; 20.8%) and
high (n = 190; 79.2%) overvaluation of weight/shape
groups. Additionally, as suggested by previous studies (e.g.,
Grilo et al., 2015), to reduce bias, we excluded the two
overvaluation of weight/shape items when comparing the
low and high overvaluation of weight/shape groups on the
EDE-Q weight/shape subscales.

2.4 | Statistical analyses
For comparison between the groups (i.e., DSM-5 BMI and
overvaluation of weight/shape severity groups), we used
chi-square tests (x*) for categorical variables. We also
conducted analysis of variance (ANOVA) for continuous
dependent variables, followed by Bonferroni post-hoc
comparisons. All tests were two-tailed with the chosen
alpha level at 0.05. To account for multiple testing, the
False Discovery Rate (FDR) procedure was used.
Discriminative capacity between the DSM-5 BMI and
overvaluation of weight/shape severity groups was eval-
uated using both the results of the significant tests (p-
value), and the effect size coefficients: Cramer's V (V)
coefficient was calculated for categorical measure with
values of 0.06, 0.15, and 0.30 were interpreted as small,
medium, and large effect sizes respectively (Cohen, 1988)
and partial eta-squared coefficient (*) was used to
measure effect for ANOVA with the values of 0.06, 0.10,
and 0.25 being interpreted as small, medium, and large
effect sizes (Levine & Hullett, 2002). Furthermore, as not
all participants completed all assessments, each analysis
was based on available data, treating incomplete data as
missing. The number of participants included in each
analysis was stated in Tables 1 and 2.

3 | RESULTS

3.1 | Demographics and clinical
characteristics

Table 1 summarises the demographic characteristics of the
whole sample as well as both the DSM-5 and overvaluation
of weight/shape severity groups. Most patients with AN
were single (76.2%), Caucasian (91.5%), female (94.6%),
and had completed secondary or a lower education level
(61.3%). The mean age of the AN onset was 17.4 years
(SD = 6.1), and the duration of the illness was 7.8 years
(SD = 7.4). The mean BMI was 16.8 kg/m? (SD = 2.4) at

intake/assessment and 17.4 kg/m” (SD = 2.6) at discharge.
The DSM-5 AN severity groups had a significantly different
BMI at discharge, with individuals in milder severity
groups having higher BMI (p < 0.001; > = 0.479), but the
DSM-5 severity groups were indistinguishable in either age
of onset or duration of AN. On the other hand, the AN
overvaluation of weight/shape severity groups did not
differ significantly in age, age of onset, duration of illness
and BMI at discharge; however, they differed significantly
in BMI at assessment, with individuals in the low over-
valuation of weight/shape severity group displaying a
significantly lower BMI than those in the high over-
valuation of weigh/shape group (p = 0.001; * = 0.046).
Furthermore, overvaluation weight/shape AN alternative
severity groups significantly differed on the distribution of
gender, with more females with high overvaluation of
weight/shape than expected by chance.

3.2 | Comparison of the classifications
for the severity categories

Table 2 summarises the descriptive statistics and statis-
tical analyses for the individuals in the different DSM-5
and overvaluation of weight/shape AN severity groups
on the assessed psychological and biological variables.

3.2.1 | Psychological variables

Concerning the psychological data, the DSM-5 severity
rating based on BMI for AN achieved adequate discrim-
inative capacity (i.e., significant with mostly small-
moderate effect sizes) for anxiety (p = 0.02; > = 0.053),
dietary restraint (p < 0.001, 7? = 0.098), shape (p < 0.001;
7” = 0.084), eating (p = 0.005, > = 0.064) and weight
concerns (p < 0.001; 7% = 0.108). Post-hoc results showed
that individuals in the mild and the moderate DSM-5
severity AN groups experienced higher dietary restraint
and weight/shape concerns than those in the extreme
severe group. Individuals in the mild DSM-5 AN severity
group also exhibited significantly higher anxiety and
eating concerns than those in the extreme group. How-
ever, the DSM-5 severity rating for AN was not able to
discriminate differences between the DSM-5 AN severity
groups on the remaining psychological variables.

In terms of overvaluation of weight/shape as an alter-
native AN severity classification, we found significant
differences between the two overvaluation of weight/
shape groups with moderate to large effect size on eating
psychopathology [dietary restraint (p < 0.001; > = 0.207),
eating concerns (p < 0.001; > = 0.275), shape (p < 0.001;
7* = 0.463) and weight concerns (p < 0.001; 7> = 0.420)]
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anxiety symptoms compared to those with a lower BMI
(i.e., higher severity). While unexpected, this is not the
first time such patterns have been reported. Specifically,
the studies of Nakai et al. (2017) and Smith et al. (2017)
reported a similar reserved effect. A possible explanation
is that patients with AN who have a higher BMI might
perceive themselves as not thin enough, hence being
more concerned about their eating, weight, and shape, all
of which are core putative factors for EDs (Fairburn
et al., 2003; Nakai et al., 2017; Smith et al., 2017).
Despite electrolyte and haematologic abnormalities
being common in malnutrition, in the current study the
DSM-5 severity groups did not significantly differ across
any of the measured biological variables. Our findings are
consistent with previous studies, which found BMI to
have weak correlations with white blood cell count
(Misra et al., 2004; Polli et al.,, 2008), haemoglobin
(Mamou et al., 2016; Misra et al., 2004), potassium
(Imbierowicz et al., 2004), and magnesium levels (Raj
et al., 2012). Furthermore, no differences in phosphate
levels were observed between the DSM-5 AN severity
groups despite a BMI of <16 kg/m* having been previ-
ously suggested to be associated with an increased risk of
developing hypophosphatemia (NICE, 2006). Therefore,
the current findings imply that BMI levels might not
accurately reflect the biological status of individuals with
AN, and that those who are at a higher risk for electro-
lytes and haematologic complications are not necessarily
those with a low BMI. The lack of significant associations
between the DSM-5 AN severity groups and the assessed
biological markers might be due to the reliance on cur-
rent BMI, omitting prior weight history. Particularly,
recent studies have suggested that, in addition to absolute
or present weight, weight suppression (i.e., the differ-
ences between highest and current weight) is crucial to
consider in determining severity of AN (Bachmann
et al., 2016; Berner et al., 2017). For example, despite
falling into the mild BMI severity level, overweight peo-
ple who develop AN through rapid weight loss may be
medically unstable (Lebow et al., 2015). Therefore, it
might be important for future studies to explore the role
of weight suppression in indexing AN severity, especially
when it comes to differentiating biological markers.

4.2 | Alternative severity rating for
anorexia nervosa using overvaluation of
weight and shape

This study assessed overvaluation of weight/shape as an
alternative severity rating for AN. The results showed that
overvaluation of weight/shape seems to be more robust in
indexing the severity level of psychological variables in

those with AN compared to the DSM-5 severity indicator
based on BMI. Specifically, we found that while the high
and low overvaluation of weight/shape AN groups did not
differ significantly in age, age of onset and duration of
illness, they differed significantly in BMI at assessment,
with individuals in the low overvaluation of weight/shape
groups having a higher current BMI.

Furthermore, individuals with AN in the high over-
valuation of weight/shape group experienced signifi-
cantly higher ED psychopathology, depressive, anxiety,
and stress symptoms and had a poorer quality of life
compared to individuals with AN in the low over-
valuation of weight/shape group. The observed differ-
ences between the high and low overvaluation weight/
shape AN groups on the psychological measures reflected
moderate to large effect sizes.

These findings are consistent with Fairburn
et al.’s (2003) transdiagnostic conceptualisation of ED
symptoms, which specifies that overvaluation of weight/
shape precipitates and maintains efforts of other ED
symptoms. Overvaluation of shape and weight is thought
to lead to dietary restraint, which subsequently reinforces
and maintains other ED behaviours such as repeated
checking of body shape and weight or avoidance behav-
iours, and the engagement in extreme weight control
methods (e.g., purging). Engaging in ED behaviours
further fosters overvaluation of shape and weight,
resulting in a difficult-to-break ED cycle (Fairburn, 2008;
Forrest et al., 2018; Murphy et al., 2010). Therefore, the
current findings suggest that overvaluation of weight/
shape may be more robust in indexing ED and general
psychopathology than the DSM-5 severity ratings for AN.

Regarding the biological markers (i.e., electrolyte,
haematologic and pulse rate), we found that the high and
low overvaluation of weight/shape AN severity groups did
not differ significantly in any of the assessed variables. This
implies that despite overvaluation of weight/shape severity
rating emerges to be better at indexing ED psychopathol-
ogy than the DSM-5 severity index, both indices failed to
reflect differences in biological factors associated with AN.
This may suggest that there might be other factors
contributing to the link between psychological and phys-
ical symptoms experienced by patients with AN. Future
studies should seek out behavioural ED symptoms (e.g.,
purging, fluid restrictions) that could potentially lead to
electrolyte and haematologic abnormalities.

4.3 | Clinical and theoretical
implication

The current study has important implications for our
understanding of the DSM-5 severity indicator based on
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BMI and alternative severity ratings for AN. First, our
study provided no support for the DSM-5 severity ratings
for AN. Second, we also found that the BMI severity
groups did not differ significantly in any of the interested
biological markers, hence BMI may not capture the
physical states of individuals with AN. Altogether, this
suggests that the BMI severity classification system pro-
posed by the DSM-5 may have no to limited utility and
validity. Therefore, clinicians should consider a wider
range of symptoms that an individual may present with
(e.g., level of insight, pulse rate), rather than relying
solely on BMI to denote disorder severity.

Third, the current findings indirectly undermine the
validity of the newly introduced atypical anorexia nerv-
osa (AAN) diagnostic classification in the DSM-5 within
the Otherwise Specified Feeding and Eating Disorders
(OSFED). Individuals with AAN are those who meet all
diagnostic criteria for AN, except that despite significant
weight loss, the patient's weight is within or above the
normal range (APA, 2013). Since our findings suggest
that low weight or low BMI does not accurately reflect
the level of illness severity from both psychological and
biological aspects, the utility of having AAN as a separate
diagnostic classification is unclear. As such, it is con-
cerning that some individuals with AAN are sometimes
dismissed by healthcare practitioners as being clinically
insignificant, even though research has revealed that the
level of psychopathology and impairments of individuals
with AAN is as severe as those with full threshold AN
(Harrop et al., 2021). Overall, findings from the current
study imply that the traditional view of a lower BMI
equates with a more severe AN illness is inherently
problematic. Conducting comprehensive psychological
and medical assessments is therefore needed to inform
treatment plans for individuals with AN and AAN.

Fourth, the current study is the first to examine the
clinical utility of overvaluation of weight/shape as an
alternative severity indicator for AN. We found that this
alternative index appears to be clinically more useful at
indexing psychological correlates (e.g., ED psychopa-
thology, depression, stress, disability level or quality of
life) of AN patients compared to the DSM-5 BMI severity
rating. However, this alternative severity rating also failed
to correlate with biological aspects that are frequently
experienced by individuals with AN. Therefore, it is
recommended that rather than solely relying on BMI to
index AN severity, as suggested by the DSM-5, important
cognitive ED symptoms (e.g., overvaluation of weight/
shape, dietary restraint) should also be taken into
consideration for diagnosing and assessing the level of
severity of AN.

Fifth, since both the DSM-5 and the alternative
severity index approach did not capture information

regarding the differences in the biological data (electro-
lytes, haematological levels, and pulse rates) between the
severity groups, this does not entirely rule out the use-
fulness of having a severity classification for these EDs. It
suggests the importance of exploring alternative severity
markers (e.g., weight suppression) in indexing AN
severity, especially in distinguishing biological markers
might be a useful avenue for future research.

44 | Limitations and future direction
The current study has some limitations. First, while the
current study has addressed limitations of previous
research by looking at a wider range of psychological
variables and being the first to examine the relationships
between severity ratings for AN and biological variables
this study is limited by the usage of self-report measures
and cross-sectional design. Such limitations prevent us
from examining the predictive validity of both the DSM-5
and the alternative weight/shape overvaluation severity
ratings for AN regarding prognostic outcomes, treatment
efficacy, or crossover movements between ED diagnoses.
The conclusion of the current study on the utility of the
two classifying systems is therefore limited to the vari-
ables selected. The results of current findings need to be
interpreted with caution and future replications are
needed. Future research should consider longitudinal
designs with additional clinical validators (e.g., treatment
outcomes or indicators of cardiovascular health) to assist
both researchers and clinicians to gain insight into the
predictive validity of both the DSM-5 and overvaluation
of weight and shape alternative severity ratings for AN.

Second, despite studies having suggested distinctive
diagnostic characteristics (e.g., elevated emotion dysre-
gulation in the AN-BP subtype; Racine & Wildes, 2013)
and biological aspects (e.g., potassium levels are related
with the frequency of purging behaviours; Koh
et al., 1989), between the two AN subtypes (i.e., AN-BP
and AN-R; Racine & Wildes, 2013), the current study
did not have sufficient data to examine whether the DSM-
5 and overvaluation of weight/shape severity ratings for
AN differed between these two AN subtypes. Therefore,
future research is warranted to focus on examining the
clinical utility of different AN severity ratings for both
AN-R and the AN-BP subtypes. Particularly, given that
purging methods and frequency are associated with al-
terations in electrolytes and haematologic levels (Miller
et al., 2005), it might be worth exploring the utility of
both purging methods and frequency as a severity rating
for the AN-BP subtype.

Third, predominantly individuals with enduring AN
(i.e., mean duration of illness of 7.8 years) participated in
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the current study. It has been shown that the levels of
disturbances in both biological and psychological vari-
ables are moderated by the duration of the illness
(Takakura et al., 2019). Specifically, individuals with AN
with a duration of illness of more than 5 years to be more
severe disturbances in both biological and psychological
variables than those with a duration of illness of less than
5 years (Nakai et al., 2015; Takakura et al., 2019). This
implies that the results of the current study might not be
generalisable to those with a shorter duration of illness.

Fourth, the current research was conducted in a
treatment-seeking facility in Australia with most partici-
pants being Caucasian females. Given the differences in
ED psychopathology which exist between males and fe-
males (Murray et al., 2017), adolescents and adults
(Rajagopalan et al., 2019), and individuals across cultures
(Soh et al., 2006), current findings are not generalisable to
other groups. Future research investigating the clinical
utility of the DSM-5 and alternative ED severity ratings in
the aforementioned populations is therefore needed.

5 | CONCLUSION

Overall, the current study found that the DSM-5 severity
rating based on BMI for AN seems to have no clinical
utility in differentiating ED symptomatology, general
psychopathology, quality of life, disability level, and
biological indicators (e.g., electrolyte levels). While
severity ratings based on overvaluation of weight/shape
were also not informative for biological variables, the
current study provided initial support for this alternative
severity rating system to be useful in indexing psycho-
logical correlates. Importantly, this study provides evi-
dence for an alternative AN severity rating based on
overvaluation of weight/shape that may have more clin-
ical utility than severity based on BMI. Future studies
should focus on exploring alternative severity markers for
AN especially in distinguishing biological markers.
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5.3 Additional analyses. Assessing ICD-11 severity in anorexia nervosa: Do the ICD-11

AN severity groups differ in psychological and biological correlates?

This chapter builds on Study 3a to explore the utility of the ICD-11 framework in
distinguishing AN severity in adult populations and its ability to predict psychological and
biological variables. It is formatted as a short manuscript, following the structure of a typical
research paper. However, to avoid redundancy, only new information is included, with

overlapping content from Study 3a omitted.
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Introduction

In 2019, the ICD-11 introduced severity ratings for AN based-on BMI. These ratings
delineate two severity categories: "significantly low BMI" (>14 kg/m?) and "dangerously
low BMI" (<14 kg/m?). The threshold of 14 kg/m? was designed to improve diagnostic
precision by recognising the profound impact of extreme underweight on AN prognosis and
the corresponding intensity of required treatment (Uher & Rutter, 2013).

Despite its introduction in 2019, research on the clinical utility of the ICD-11 AN
severity framework remains limited. To date, aside from Studies 3b and 5 (discussed later in
this chapter and Chapter 7), only one study has specifically investigated the clinical utility of
the ICD-11 AN severity criteria. Engelhardt et al. (2021) examined a cohort of 469 children
and adolescents with AN and found that individuals classified in the “dangerously low BMI”
ICD-11 severity category had longer treatment durations and lower BMIs at discharge
compared to those in the “significantly low BMI” group. However, according to Engelhardt
et al. (2021) these differences were insufficient to guide clinical decisions regarding risk
assessment or treatment stratification. Additionally, no studies have directly evaluated the
ICD-11 severity rating for AN in adult populations, particularly its ability to predict
psychological and biological variables.

The primary aim of Chapter 5 is to evaluate the clinical utility of three severity
frameworks for AN: DSM-5, ICD-11, and OWS. As previously mentioned, while Study 3a
compared DSM-5 and OWS severity ratings, it did not include ICD-11 severity ratings
because the ICD-11 framework was published after the study’s completion. To address this
gap, this section presents additional analyses conducted on the same sample to examine how
the ICD-11 AN BMI-based severity rating relates to psychological and biological variables.
Specifically, it investigates whether individuals with AN in the ICD-11 “significantly low

BMI” severity group differ significantly from those in the “dangerously low BMI” severity
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group across psychological variables (e.g., eating disorder psychopathology, disability, and
symptoms of depression, anxiety, or stress) and biological variables (e.g., potassium and
magnesium levels).
Method

This section employed the same methodology outlined in Study 3a, with identical
details regarding participants, measures, and procedures. Further information regarding the
ICD-11 severity groups and statistical analyses is included below.
ICD-11 Severity Groups Based on BMI

Participants were classified into ICD-11 severity subgroups using their BMI at the
time of assessment. Based on the ICD-11 definitions, 284 participants (91%) were classified
as having a “significantly low BMI”, while 28 participants (9%) were classified as having a
“dangerously low BMI”.
Statistical analyses

To compare ICD-11 AN severity groups and their ability to distinguish outcome
variables, we used chi-square tests (%) for categorical variables and ANOVA for continuous
dependent variables. All tests were two-tailed, with an alpha level set at .05. To adjust for
multiple comparisons, the False Discovery Rate procedure was applied.

The discriminative capacity between ICD-11, DSM-5 BMI, and OWS severity groups
(Study 3a, Section 5.3) was assessed using both the p-values from significant tests and effect
size coefficients. Cramer's V (V) was used for categorical measures, with values of 0.06,
0.15, and 0.30 representing small, medium, and large effect sizes, respectively (Cohen, 1988).
For ANOVA, partial eta-squared (n?) was calculated, with values of 0.06, 0.10, and 0.25
indicating small, medium, and large effect sizes (Levine & Hullett, 2002). Additionally, as
not all participants completed every assessment, each analysis was based on the available

data, treating incomplete data as missing.
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Results

Demographics and Clinical Characteristics

Table 14 presents the demographic characteristics of the two ICD-11 AN severity
groups, highlighting significant differences in ethnicity, employment and BMI at discharge.
A higher proportion of individuals in the "significantly low BMI”” AN severity group
identified as Caucasian compared to the "dangerously low BMI” AN severity group, beyond
what would be expected by chance. Conversely, a greater proportion of individuals in the
"dangerously low BMI” group were engaged in home duties compared to those in the
"significantly low BMI” group, exceeding chance expectations. Significant differences were
also found in BMI at discharge, with individuals in the "significantly low BMI" severity
group having a higher BMI (p <.001, n> =.186) compared to those in the "dangerously low
BMI” AN severity group.
Table 14.

Demographic Information for the ICD-11 Anorexia Nervosa Severity Groups

ICD-11 AN severity groups

Significantly low BMI  Dangerously Low BMI P (V)
>14.0 kg/m? <14 kg/m2
Gender Male 16 5.6% 1 3.6% .537(.026)
Female 268 94.4% 27 96.4%
Marital status Single 214 75.6% 23 82.1% .611(.107)
Widowed 2 0.7% 0 0%
Divorced/Separated 15 5.3% 1 3.6%
Married - in couple 34 12.0% 1 3.6%
Other/Unknown 18 6.4% 3 7.0%
Education 82 29.2% 5 18.5% 452(.148)
Secondary/lower
Vocational 6 2.1% 1 3.7%
University 166 59.1% 19 70.3%
Other/Unknown 8 2.8% 0 0%
Ethnicity Aboriginal 7 2.7% 0 0% <.001(.301T)
Caucasian 241 92.4% 20 83.3%
Asian 9 3.5% 1 4.2%
Other/Unknown 4 1.5% 3 12.5%
Employment Unemployed 29 10.6% 0 0% 040 (.2107)
Student 92 33.6% 9 36.9%
Employed 76 27.8% 4 16.0%
Home duties 7 2.6% 3 12.0%
Unable to work/Other 70 25.5% 9 36.0%
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Significantly low BMI ~ Dangerously Low BMI

>14.0 kg/m? <14 kg/m?
Mean S.D Mean S.D P (M)
Age (yrs-old)  26.68 9.22 28.46 14.03 327 (.003)
Onset ED (yrs-old)  19.4 6.09 17.62 6.01 1770 (.000)
Duration ED (yrs)  9.07 8.63 11.32 11.56 116 (.004)
BMI at assessment (kg/m?) 1715 2.22 12.95 0.68 <.001 (.241T)
BMI at discharge (kg/m?) 17.77 2.39 13.88 1.84 .<.001 (.186™)

Note:
ICD-11: International Classification of Diseases 11 edition
V = Cramer’s V — effect size for Chi-square statistic.

n2 = Effect size for ANOVA.
*Bold: significant comparison effect Teffect size in moderate-medium, and large-high range (n2>0.10).

ICD-11 severity categories in indexing outcomes variables
Table 15 summarises the descriptive statistics and results of the statistical analyses for

the two ICD-11 AN severity groups across the assessed psychological and biological
variables.
Table 15.

Clinical Profiles across the Anorexia Nervosa ICD-11 Severity Groups Based BMI

ICD-11 AN severity groups

Anorexia nervosa Significantly low BMI  Dangerously Low BMI Effect
>14.0 kg/m? <14 kg/m? size
Mean SD n Mean SD n N F p W

DASS-21: Depression ~ 25.96 12.19 256 1896 1439 25 281 7.52  .006 .026
DASS-21: Anxiety 19.38 11.11 256 1140 1147 25 281 7.09  .008 .025
DASS-21: Stress 26.55 22.30 256 2048 10.26 25 281 8.31 004 .029
EDE-Q: Restraint 4.11 1.79 228 2.5 2.02 16 244 966  .002 .038
EDE-Q: Eating concern 3.81 1.51 227 296 1.61 16 243 507 .025 .021
EDE-Q: Shape concern 4.79 1.40 227  3.75 1.85 16 243 12.58 <.001 .050
EDE-Q Weight concern 4.79 1.54 227 3.57 1.51 16 243 13.08 <.001 .051
CFS 46.79 8.65 122 4731 951 6 128  3.21 .053  .008
Pulse Rate 72.00 17.68 164 70.18 19.51 17 181 0.1 .602  .001
Sodium Count 139.44  21.25 155 137.88 6.61 14 169 0.2 720 .001
Magnesium Count 1.1 1.26 134 1.32 5.51 14 148 0.3 864  .001
Potassium Count 4.79 5.05 129  4.10 0.59 14 143 0.2 505 .001
Phosphate Count 2.29 2.29 145  1.19 0.22 22 159 1.0 537 .001
Haemoglobin Count 110.83 46.86 145 106.89 4524 14 159 0.7 692 .001
White blood cell 6.09 4.64 144 4.65 2.35 14 158 04 131 .007
Note.

ICD-11: International Classification of Diseases 11™ edition
SD = Standard Deviation.

n2 = Effect size for ANOVA.
*Bold: significant comparison effect
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Psychological variables. Individuals in the ICD-11 "significantly low BMI" group
reported significantly higher levels of both general psychopathology (measured via the
Depression Anxiety Stress Scale — 21 ([DASS-21]; Lovibond & Lovibond, 1995), and ED
psychopathology (measured via the EDE-Q) than those in the “dangerously low BMI” AN
severity group. Specifically, those in the "significantly low BMI” group reported higher
levels of depressive (p = .006, n2 = .026), stress (p = .008, n* = .025), and anxiety (p = .004,
n? = .029) symptoms, as well as greater dietary restraint (p = .002, n2 = .038), and higher
concerns related to eating (p = .025, n* =.021), weight (p <.001, n*> = .050), and shape (p
<.001,n?>=.051), compared to the "dangerously low BMI" group, with small effect sizes.

Biological variables. For the biological data, no statistically significant differences
were found between the two ICD-11 BMI severity groups for levels of potassium,
magnesium, phosphate, white blood cells, haemoglobin, or pulse rate.

Discussion

The current study is the first to examine the clinical utility of the ICD-11 AN severity
rating system based on BMI on a wide range of biological and psychological variables.
Specifically, we looked at the ICD-11 severity rating on its ability to distinguish
psychological and biological indicators that are commonly observed in patients with AN. In
terms of the psychological variables, we found those in the milder ICD-11 severity group
(i.e., “significantly low BMI”) reported higher level of ED and general psychopathology than
those in the more severe (i.e., “dangerously low BMI”) severity group. However, the ICD-11
severity groups did not differ in any of the assessed biological correlates.

ICD-11 Severity Groups and Psychological and Biological Variables

Our findings revealed that, while the ICD-11 severity groups significantly differed in

mean age and BMI at discharge, they were indistinguishable in illness duration and age of

illness onset. Additionally, our analysis demonstrated limited significant results among
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psychological variables, and even these findings showed small effect sizes. Paradoxically,
individuals in the “significantly low BMI” category (higher BMI and lower severity)
exhibited higher levels of ED and general psychopathology compared to those in the
“dangerously low BMI” group. This pattern contradicts expectations of a severity measure,
which would ideally associate greater severity with greater psychopathology.

Although no previous studies have specifically explored the relationship between
ICD-11 AN severity groups and ED and general psychopathology, similar results have been
observed in research on DSM-5 severity classifications for AN, which also rely on BMI. For
instance, studies by Nakai et al. (2017) and Smith et al. (2017) reported a similar inverse
pattern, with those with a higher BMI reported a higher level of ED psychopathology. A
potential explanation for this counterintuitive finding lies in differences in insight between
severity groups. Research has shown that individuals with severe AN (e.g., those in the
‘dangerously low BMI’ category) may have less insight into the seriousness of their
condition, leading to an underreporting of symptoms (Webb et al., 2022). Conversely,
individuals in milder severity groups may have greater awareness of their illness, amplifying
distress related to eating behaviours and body image (Konstantakopoulos et al., 2011). This
heightened insight might also lead to feelings of inadequacy about their weight or
appearance, increasing dietary restraint and anxiety. Furthermore, shorter illness duration,
often associated with milder severity, may result in greater familial or societal pressure to
seek early treatment, further exacerbating anxiety and ED-related concerns (Hebebrand et al.,
2024).

Regarding biological variables, our results showed no significant differences between
ICD-11 severity groups across any measured markers, including electrolyte and hematologic
parameters such as potassium, magnesium, white blood cell count, and haemoglobin. This

aligns with prior research demonstrating weak correlations between BMI and aforementioned
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variables (e.g., Mamou et al., 2016; Misra et al., 2004; Polli et al., 2008; Raj et al., 201).
Although the ICD-11 threshold of 14 kg/m* was intended to improve diagnostic precision and
account for the impact of extreme underweight on prognosis and treatment intensity (Uher &
Rutter, 2013), our findings suggest that it does not operate as intended in distinguishing
biological risk.

Clinical implication

The findings of this study carry significant clinical implications for assessing severity
in AN. Specifically, the results challenge the utility of BMI-based severity classifications in
both the DSM-5 and ICD-11. While findings from Study 3a raised concerns about the DSM-5
BMI AN severity rating, this study extends those concerns to the ICD-11 AN severity rating
system, which employs different BMI cut-offs. Notably, BMI-based severity groups in both
systems did not differ significantly in key biological markers, suggesting that BMI alone may
not sufficiently capture the biological variables correlated with physical state of individuals
with AN. This is particularly surprising given prior evidence supporting the clinical utility of
dangerously low BMI levels (e.g., BMI <14 kg/m? in the ICD-11) for guiding medical
interventions, including hospital admission (Hay et al., 2014). However, it is worth noting
that Hay and colleagues (2014) also pointed out additional indicators of high medical risk —
such as heart rate < 40 bpm, hypokalaemia, hypoglycaemia, and hypophosphatemia —
highlighting the importance of a multifaceted approach.

These findings suggest that BMI-based severity classifications in the DSM-5 and
ICD-11, when used in isolation, may have limited validity and clinical utility. As this is the
first study to examine these classification systems in this context, further research is needed
to replicate and validate these results. In the meantime, clinicians are encouraged to take a

more comprehensive approach to assessing AN severity, incorporating a broader range of
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symptoms — such as insight, vital signs, and other physiological indicators — rather than
relying solely on BMI.
Limitations and future directions

Besides the limitations discussed in Study 3a, an additional limitation to acknowledge
is the reliance on a self-reported measure of ED psychopathology (i.e., the EDE-Q). While
the EDE-Q is a validated tool, it may not provide the most accurate representation of ED
psychopathology in a sample of treatment-seeking individuals with AN. Research has shown
that lower BMI is associated with poorer insight into the disorder among individuals with AN
(Konstantakopoulos et al., 2011), which can undermine the reliability of self-reports,
especially concerning behavioural and psychological symptoms. To improve accuracy, future
research should consider cross-validating self-reported measures with clinician-rated
assessments or structured clinical interviews for a more comprehensive evaluation of eating
disorder and general psychopathology.

Integrated Conclusion from Study 3a and Section 5.3

Overall, findings from Studies 3a and Section 5.3 underscore key distinctions in the
utility of severity classification systems for AN. While both AN severity ratings per DSM-5
and ICD-11 rely on BMI-based criteria, their focus on physical metric limits their capacity to
accurately reflect the psychological severity of the disorder. Paradoxically, both systems
classify individuals in milder severity categories as having higher ED psychopathology and
comorbidities, highlighting their inadequacy in capturing the psychological burden of AN.

In contrast, the OWS severity classification system demonstrated stronger alignment
with the conceptual purpose of a severity rating, showing significant positive associations
with ED-specific and general psychopathology. Higher levels of ED and general
psychopathology were observed in individuals classified in the more severe OWS group (i.e.,

high OWS). However, none of the three frameworks — DSM-5, ICD-11, or OWS —
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effectively captured variations in biological variables, indicating the need for further
refinement to comprehensively assess severity.

These findings must be interpreted in light of the limitations outlined in both Study 3a
and this section (Section 5.3). Despite these limitations, the results provide valuable insights
into the relative strengths and weaknesses of current severity classification systems,

particularly the promise of the OWS framework in indexing psychological severity in AN.
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5.4 Study 3b. Psychiatric comorbidity and severity in anorexia nervosa: a comparative

study of the DSM-5, the ICD-11, and overvaluation of Weight/Shape severity ratings

Study 3b was published in Journal of Treatment and Prevention (Eating Disorder) in

May 2024

Dang, A. B., Kiropoulos, L., Castle, D., Jenkins, Z., Phillipou, A., Rossell, S., & Krug, I. (2024).
Psychiatric comorbidity and severity in anorexia nervosa: a comparative study of the
DSM-5, the ICD-11, and overvaluation of Weight/Shape severity ratings. Eating

Disorders, 1-17. https://doi.org/10.1080/10640266.2024.2346001

Contribution to the Study

Author Task contribution

An Dang Conceptualisation; manuscript writing; editing; data analyses
Litza Kiropoulos Editing

David Castle Data collection, editing

Zoey Jenkins Data collection, editing

Andrea Phillipou Data collection, editing

Rossell Sussan Data collection, editing

Isabel Krug Conceptualisation; manuscript — reviewing and editing;

supervision
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ABSTRACT

This study assessed the rate of a.) the total and b.) specific
psychiatric comorbidities among the three severity ratings for
Anorexia Nervosa (AN): DSM-5, ICD-11 and overvaluation of
weight and shape (OWS). The sample comprised 312 treatment-
seeking patients with AN (mean age = 26.9). Weight and height
were taken at intake to calculate BMI, the foundation for the
DSM-5 and ICD-11 severity indices. The EDE-Q was used to
assess OWS, and the Mini International Neuropsychiatric
Interview was conducted to assess psychiatric comorbidities.
For the DSM-5, the mild severity group showed a higher total
number of psychiatric comorbidities, especially for panic, social
anxiety, generalised anxiety, and post-traumatic stress disorders
compared to the severe and extremely severe groups. ICD-11
and OWS severity groups did not significantly differ in total
comorbidities, except for major depressive disorder and obses-
sive-compulsive disorders being more prevalent in the “signifi-
cantly low BMI” ICD-11 group. The high OWS group displayed
a notably higher rate of major depressive disorder than the low
OWS group. The study underscores inconsistent patterns across
the three severity systems, emphasising the need to recognise
the current limitations of the assessed severity classification
systems in AN assessment and guiding treatment.

CONTACT An Binh Dang @ dangb1@student.unimelb.edu.au @ Melbourne School of Psychological Sciences, The
University of Melbourne, Redmond Barry, Level 7, Melbourne, VIC 3051, Australia

© 2024 The Author(s). Published with license by Taylor & Francis Group, LLC.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives
License (http://creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial re-use, distribution, and reproduction in
any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way. The terms on
which this article has been published allow the posting of the Accepted Manuscript in a repository by the author(s) or with their
consent.


http://orcid.org/0000-0001-7961-6913
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/10640266.2024.2346001&domain=pdf&date_stamp=2024-09-18

EATING DISORDERS (&) 547

Clinical Implications

e Existing severity classifications for Anorexia Nervosa do not effectively
gauge psychiatric comorbidity in treatment-seeking individuals.

e Both BMI-based severity ratings, DSM-5 and ICD-11, show that less severe
groups (higher BMI) have a higher prevalence of psychiatric comorbidities.

e The high OWS group exhibits a notably higher rate of major depressive
disorder compared to the low OWS group.

e Findings from the study do not advocate for the usage of the DSM-5,
ICD-11, and OWS severity ratings in indexing psychiatric comorbidity in
clinical settings.

Introduction

Anorexia Nervosa (AN) is currently diagnosed according to the fifth edition of
the Diagnostic Statistical Manual of Mental Disorders (DSM-5; American
Psychiatric Association [APA], 2013) and its text-revised version (DSM-5-TR;
APA, 2013) or the 11th edition of the International Classification of Diseases
(ICD-11; World Health Organisation [WHO], 2019). Both the DSM-5 and ICD-
11 introduced Body Mass Index (BMI) specifiers to index AN severity. DSM-5
has four severity groups: mild (>17.0 kg/m2), moderate (16-16.99 kg/m2),
severe (15-15.99 kg/m2), and extreme (<15kg/m2), while ICD-11 has two
groups: significantly low BMI (=14 kg/m2) and dangerously low BMI (<14 kg/
m2). As outlined in the DSM-5 (APA, 2013), severity specifiers are intended to
assist clinicians in evaluating the degree of intensity, frequency, duration,
symptom count, or other disorder-specific indicators of severity, rather than
specifiers related to the course or descriptive features of the disorder.

AN commonly co-occurs with psychiatric comorbidities, including
major depressive disorder (MDD; up to 85.6%; Carrot et al., 2017) and
post-traumatic stress disorder (PTSD; 17.5%; Ferrell et al., 2022).
Compared to those without psychiatric comorbidities, individuals with
AN and psychiatric comorbidity tend to exhibit increased eating disorder
(ED) symptom severity, maintenance of ED behaviours (e.g., restriction,
purging), poorer functioning, and treatment outcomes (Blinder et al,
2006; Bulik et al., 2003; Hambleton et al., 2022; Spindler & Milos,
2007). As such, the presence of psychiatric comorbidities consistently
indicates a more complex and severe illness presentation in AN and is
indicative of a poorer prognosis. Despite the link between ED severity and
psychiatric comorbidity, only a few studies have assessed the clinical
utility of DSM-5 AN severity ratings in indexing comorbidity (Dakanalis
et al., 2018), and no study to date has examined the clinical utility of the
ICD-11 severity index for this purpose. Additionally, while overvaluation
of weight/shape (OWS) has been proposed as a potential alternative
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severity indicator for AN (e.g., Gianini et al., 2017), its ability to index
psychiatric comorbidity is not well understood. Therefore, this study
aimed to investigate whether, BMI and OWS, a stand-alone severity
indicator can effectively gauge the rate of psychiatric comorbidity,
a crucial marker of AN severity, in a sample seeking treatment

DSM-5 severity rating for AN

Although prior research (e.g., Brand-Gothelf et al., 2014) has suggested an
increased number of psychiatric comorbidities to higher severity in AN
(assessed via ED psychopathology measured through the Eating Disorders
Inventory-2 (Garner & Olmsted, 1991)), a recent meta-analysis conducted by
Dang et al. (2022) contradicts these findings. Dang et al.’s meta-analysis, invol-
ving 19 studies assessing DSM-5 ED severity ratings, with five studies specifi-
cally examining the DSM-5 severity index for AN (e.g., Dakanalis et al., 2018;
Krug et al., 2021), found no significant differences in ED psychopathology and
comorbidity rates across the four DSM-5 AN severity categories. The studies
included in Dang et al.’s meta-analysis, however, used self-report measures (e.g.,
Krug et al., 2021). Only Dakanalis et al. used the Structured Clinical Interview
for DSM-5 Disorders ([SCID]; First et al., 2015), but the assessed comorbidities
were limited to mood, anxiety, and substance use disorders. Furthermore, no
study to date has explored the total number of psychiatric comorbidities across
each DSM-5 AN severity group. This leaves the relationship between the DSM-5
AN severity groups and the rate of total psychiatric comorbidity as well as the
prevalence of specific psychiatric comorbidities (e.g., PTSD), unexplored.

ICD-11 severity rating for AN

Acknowledging that many individuals meeting the AN prototype narrowly
miss the BMI <17.5 kg/m” criterion, the ICD-11 omitted the BMI <17.5 kg/m”
criterion for AN. However, recognising the significance of severe underweight
as a predictor of poor prognosis, the ICD-11 proposes severe underweight
(e.g., BMI < 14.0 kg/m?) as a severity qualifier, termed “dangerously low body
weight” (Button et al., 2010; Rosling et al.,, 2011). This adjustment aims to
improve diagnostic accuracy and consider the importance of severely under-
weight in assessing AN prognosis and treatment intensity (Uher & Rutter,
2012). Despite this, the BMI cut-off values for both the DSM-5 and ICD-11
AN severity categories lack a solid research foundation, as noted by Dang et al.
(2022). The rationale behind the ICD-11 binary severity classification remains
unclear, and to date, no study has evaluated the clinical utility of the two ICD-
11 severity ratings for AN.
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Overvaluation of weight/shape severity rating

Amidst uncertainty about the clinical utility of the DSM-5 and ICD-11 AN
severity ratings, researchers have explored alternative classifications, focusing
on cognitive factors such as overvaluation of weight and shape ([OWS], e.g.,
Dang et al., 2023). Research has found support for OWS as a transdiagnostic
severity indicator for AN, bulimia nervosa, and binge eating disorder (e.g.,
Dang et al., 2022, 2023). For instance, high OWS in AN has been found to be
linked to an increase in self-reported depression, anxiety, and stress symptoms
(Dang et al., 2023). However, studies that used clinician-administered inter-
views to assess psychiatric comorbidity rates across the OWS severity groups
are lacking.

The current study

This study aimed to address the gaps in the literature articulated above, by
determining psychiatric comorbidity rates across the DSM-5, ICD-11, and
OWS AN severity groups in a treatment-seeking AN population. Specifically,
our aims included assessing: 1) whether there was an association between the
DSM-5, ICD-11, and OWS-defined AN severity groups and the total number
of psychiatric comorbidity and 2) whether there were differences in the rate of
specific psychiatric comorbidities (e.g., PTSD, MDD) across these three sever-
ity indices.

Method
Participants

This study included treatment-seeking patients with AN (N =312, mean age:
26.9 years, mean BMI: 16.8 kg/m®) from an outpatient ED treatment unit in
Melbourne, Australia. Our clinicians used the DSM-5 criteria to assess parti-
cipants’ diagnoses of AN at the time of assessment. All patients with AN from
the treatment unit were included in the study, with no exclusions, provided
they consented. Sixty-six participants (21%) reported having at least one
episode of binge eating and inappropriate compensatory behaviours over the
past 3 months (see Dang et al., 2023; Phillipou & Beilharz, 2019 for more
details).

Measures

Sociodemographic and clinical information

The study gathered key demographic data at intake. Participants also self-
reported their age of AN onset, from which illness duration was calculated.
Measurements of height and weight were taken with individuals wearing
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indoor clothing and without shoes. Height was determined using
a stadiometer, while weight was evaluated using the Tanita scale (Jebb et al,,
2000), which employs bioelectrical impedance technology to calculate BMI.

Psychiatric comorbidity

To screen for adult psychiatric disorders based on the DSM-5 criteria, trained
senior mental health clinicians relied on clinical judgment to select relevant
modules from the Mini International Neuropsychiatric Interview [MINI]
version 7.0.2 (Sheehan et al., 1998). Their judgment was based on gathered
information from the participants’ medical and psychiatric history, clinical
observations, and intake interviews. Specific psychiatric diagnoses included in
the MINI comprise MDD, persistent depressive disorder (PDD), agoraphobia,
panic disorder (PD), social anxiety disorder (SAD), obsessive-compulsive
disorder (OCD), generalised anxiety disorder (GAD), PTSD, alcohol use
disorder (AUD), and substance use disorder (SUD).

AN severity categories

Severity groups based on DSM-5 and ICD-11 severity specifiers

Using the DSM-5 severity definitions based on BMI, with a total of 136 (43.6%)
participants being classified as mild (>17.0 BMI kg/mz), 64 (20.5%) as moderate
(16-16.99 BMI kg/mz), 49 (15.7%) as severe (15-15.99 BMI kg/mz) and 63
(20.2%) extreme (<15 BM kg/mz). Based on the ICD-11 BMI severity cutoff, 284
(91%) and 28 (9%) participants were categorised into the “significantly low” and
“dangerously low,” respectively.

Subgroups based on overvaluation of shape/weight

Guided by previous studies (e.g., Gianini et al., 2017), OWS was measured
using two items from the Eating Disorder Examination-Questionnaire
(Fairburn & Beglin, 1994): “Over the past 4 weeks, has your shape influenced
how you feel about (judge, think, evaluate) yourself as a person?” and “Over
the past 4 weeks has your weight influenced how you feel about (judge, think,
evaluate) yourself as a person?” A score of 5 or 6 on either item classified
individuals with AN into low and high levels of OWS (Gianini et al., 2017) (see
Dang et al., 2023 for more details). Due to missing data, out of 312 partici-
pants, we were only able to categorise 240 participants into low (n = 50; 20.8%)
and high (n=190; 79.2%) OWS AN groups.

Statistical planning

Differences in all study variables between AN severity groups were assessed
using ANOVA for continuous variables and chi-square tests (Pearson’s or
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Fisher’s exact test, as appropriate) for categorical variables. Post-hoc pairwise
comparisons with Bonferroni correction were conducted to identify where the
differences lied, and effect sizes (partial n*> for continuous variables and
Cramer’s @ for categorical variables) were calculated. The partial n> with values
of 0.06, 0.10, and 0.25 were interpreted as indicating low-poor, moderate-
medium, and large-high effect sizes, respectively (Levine & Hullett, 2002).
Additionally, Cramer’s ¢ coefficient with values of 0.06, 0.15, and 0.30 was
interpreted as indicating low-poor, moderate-medium, and large-high effect
sizes, respectively (Cohen, 1988).

The distribution of the data was based on counts and had an excess of zero
responses indicating most participants did not have a psychiatric comorbidity
(58%). As such, the DSM-5, ICD-11 and OWS AN group differences in
psychiatric comorbidities were examined using zero-inflated Poisson regres-
sion. The zero-inflated model expands on the Poisson distribution to allow for
the analysis of data with excess zeros. This model produces two sets of results,
one related to whether there was a psychiatric comorbidity and one related to
the number of psychiatric comorbidities (Cameron & Trivedi, 2001; Coxe
et al., 2009; Karazsia & van Dulmen, 2008; Lambert, 1992). For the DSM-5 AN
severity groups, the severity groups were entered into the equation as dummy
variables to compare the mild, moderate, severe, and extremely severe in the
number of psychiatric comorbidities. Furthermore, Pairwise Exclusion of
Missing Values was employed to manage missing data.

Results
Demographic information

Table 1 summarises the demographic characteristics of the entire sample and
each severity index. Most participants with AN were single (76.2%), Caucasian
(84.6%), and female (94.6%). The mean age of AN onset was 17.61 years
(SD = 5.83), with an illness duration of 8.79 years (SD = 8.83).

From the MINI, 131 participants (42%) were found to have at least one
additional psychiatric disorder. The DSM-5 and ICD-11 AN severity groups
exhibited no significant differences in any demographic and clinical-related
information. Individuals in the low OWS severity group had a higher BMI at
assessment than the high OWS group (p <.001). The distribution of each
severity group for the three assessed severity indices is presented in Table 1.

Total number of psychiatric comorbidities across an severity indices and groups

Table 2 presents results from the zero-inflated Poisson regressions with AN
severity per DSM-5, ICD-11, and OWS as predictors of the total number of
psychiatric comorbidities. The zero model showed no significant differences
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Table 2. Zero-inflated Poisson regression for severity groups contrasts predicting psychiatric
comorbidity.

B SE z p 95% Cl (B)
DV = Number of Psychiatric Comorbidity (Count model)
Severity groups
DSM-5 Mild to Moderate -036 0.15 —-295 .005 (=0.75; —0.15)
DSM-5 Mild to Severe -0.36 0.15 -2.03 .009 (—0.61; —0.01)
DSM-5 Mild to Extreme -0.73 0.14 -434 <.001 (-1.46;-0.55)
DSM-5 Moderate to Severe 0.14 0.19 0.77 44 (-=0.22; 0.51)
DSM-5 Moderate to Extreme -0.55 026 -217 042 (—=1.05; —0.05)
DSM-5 Severe to Extreme -0.70 026 -273 .006 (=1.20; —0.20)
Low BMI to Dangerously Low BMI -040 023 1.71 .09 (-=1.13; 0.03)
Low OWS to high OWS 0.32 0.16 1.95 .05 (=0.11; 0.60)
DV = No psychiatric comorbidity (Zero-inflated model)
DSM-5 Mild to Moderate -052 031 -1.64 .10 (—1.30; 0.04)
DSM-5 Mild to Severe -072 035 -2.03 34 (-1.36; 0.16)
DSM-5 Mild to Extreme -0.47 043 -1.09 27 (=1.33; 0.38)
DSM-5 Moderate to Severe -0.13 043 -0.30 77 (-0.98; 0.72)
DSM-5 Moderate to Extreme 0.15 0.49 0.31 76 (—0.81; 1.12)
DSM-5 Severe to Extreme 0.28 0.51 0.55 .56 (—0.72; 1.28)
Low BMI to Dangerously Low BMI -0.18 045 -0.41 .68 (0.70; 1.01)
Low OWS to high OWS 0.07 035 -0.19 .85 (—1.00;1.05)

among DSM-5 severity groups regarding the likelihood of having no psychia-
tric comorbidity. The count model showed that there were significant differ-
ences among the groups in the total number of psychiatric comorbidities.
More specifically, those in the DSM-5 mild group were associated with
a higher total number of psychiatric comorbidities in comparison to those in
the DSM-5 moderate (OR =1.43), severe (OR =1.43) and extremely severe
(OR=2.08) AN groups. In addition, those in the DSM-5 moderate severity
group were associated with a higher total number of psychiatric comorbidities
compared to those in the extremely severe group (OR =1.73).

The regression models found no significant differences between the ICD-11
“significantly low BMI” and “dangerously low BMI” groups and between the
low OWS and high OWS groups in both the likelihood of not having
a psychiatric comorbidity and the total number of psychiatric comorbidities.

Rate of specific psychiatric disorders across the AN severity indices and groups

Table 3 presents the comorbidity rates for the specific psychiatric disorders for
individuals with AN, across the different severity groups for DSM-5, ICD-11,
and OWS. The chi-square tests of independence revealed that there were
significant associations between the DSM-5 AN severity groups and the rates
of PD [y* (3, n=161) = 11.16, p = .011], SAD [x* (3, n = 161) = 12.89, p = .005],
GAD [x* (3, n=153)=9.99, p=.019] and PTSD [x* (3, n=160) = 9.64,
p =.022]. Post hoc comparisons showed that those in the mild DSM-5 AN
severity group had significantly higher rates of PD (p =.004), SAD (p =.003),
GAD (p=.005), and PTSD (p=.020) than those in the DSM-5 extremely
severe group. In addition, those in the mild DSM-5 AN severity group had
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a significantly higher rate of SAD than those in the moderate DSM-5 group
(p=.026).

The ICD-11 “significantly low” BMI group had significantly higher rates of
MDD (p=.034) and obsessive-compulsive disorder (OCD; p =.045) com-
pared to the “dangerously low” group. Individuals in the high OWS alternative
AN severity group had a higher rate of MDD (p =.019) than the low OWS

group.

Discussion

The study investigated 1) the relationships between the DSM-5, ICD-11, and
OWS-defined severity groups for AN and the total number of psychiatric
comorbidities and 2) whether there were significant differences in specific
psychiatric comorbidity rates among the three assessed severity ratings.
Overall, although there were no differences in overall comorbidity counts
within the ICD-11 and OWS AN severity groups, the DSM-5 mild severity
group exhibited a significantly higher total number of psychiatric comorbid-
ities compared to the DSM-5 moderate, severe, and extremely severe AN
groups. Significant differences in the prevalence of specific psychiatric dis-
orders (e.g., PD, SAD, GAD, and PTSD using the DSM-5 severity index; or
OCD and MDD using the ICD-11 severity rating) were also found across the
three assessed severity ratings, which will be discussed further below.

Distribution of AN severity groups for DSM-5, ICD-11, and OWS

Despite using a sample of treatment-seeking individuals with AN, both the
DSM-5 and ICD-11 mainly categorised most individuals with AN into the
milder (higher BMI) groups. Only about 15% and 8% of individuals with AN
fell into the DSM-5 severe and ICD-11 “dangerously low body weight” severity
groups, respectively, raising doubts about correctly identifying these two
groups in AN. Conversely, up to 78% of AN participants were classified as
having high OWS—the more severe end of the OWS severity spectrum. Such
distribution is consistent with what was found in previous studies (e.g., Dang
etal., 2023). Considering that the present sample consists of treatment-seeking
participants with an average illness duration of 8.79 years, it seems that the
OWS severity rating effectively mirrors the level of AN severity in this specific
cohort in comparison to the DSM-5 and ICD-11 severity systems.

Comorbidity: BMI-based severity ratings per DSM-5 and ICD-11

Total number of psychiatric comorbidities
The DSM-5 and ICD-11 systems use BMI to index severity in AN, differing
only in categorical cut-off scores, yet they did not yield a consistent pattern of
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results in the total number of psychiatric comorbidities across the AN severity
groups. Regarding the DSM-5 severity groups, the mild AN group was found
to be associated with higher odds of having a greater number of psychiatric
comorbidities compared to the moderate, severe, and extremely severe AN
groups. The moderate DSM-5 group was also found to have a higher number
of psychiatric comorbidities than the DSM-5 extremely severe groups. As for
ICD-11, no significant differences were found between the two severity groups
in the total number of psychiatric comorbidities.

While no study has examined the relationship between both the DSM-5 and
ICD-11 AN severity groups and the total number of psychiatric comorbidities,
our findings contradict prior research associating psychiatric comorbidity
with increased AN severity, including factors such as suicidal ideations and
ED symptomatology (Hambleton et al., 2022; Spindler & Milos, 2007). The
discrepancy between our results and prior studies (e.g., Dang et al., 2023),
coupled with the unexpected trend of higher comorbidity in the milder DSM-5
severity groups, suggests that the current DSM-5 and ICD-11 severity ratings
for AN may need to be reconsidered.

Specific psychiatric comorbidities

The pattern of higher comorbidity in the milder DSM-5 AN severity groups
extended to specific psychiatric diagnoses, with the mild DSM-5 AN group
exhibiting significantly higher rates of PD, SAD, GAD, and PTSD compared to
the extreme DSM-5 AN group. In addition, the mild DSM-5 AN severity
group had significantly higher rates of SAD compared to the moderate DSM-5
AN severity group.

When examining individual psychiatric comorbidity rates across the ICD-
11 severity groups, we observed that individuals in the ‘significantly low BMI’
ICD-11 group were more likely to have MDD and OCD than those in the
‘dangerously low BMI" group. Despite these differences, both DSM-5 and
ICD-11 BMI-based severity classification systems share a common pattern:
individuals with a higher BMI tend to have a higher likelihood of experiencing
additional psychiatric comorbidities. These disparities in the type of psychia-
tric comorbidities could stem from the arbitrary BMI cut-off scores in both the
DSM-5 and ICD-11 systems.

Relating to the previous literature, no prior study has assessed psychiatric
comorbidity rates among the two ICD-11 AN severity groups. However, in
line with Dakanalis et al. (2018) findings regarding the DSM-5 severity ratings
for AN, we also found no differences in the rates of MDD across the DSM-5
AN severity groups. In contrast to Dakanalis et al., the current study observed
significant differences in the rates of PD, SAD, and GAD among the DSM-5
AN severity groups. These differences may stem from our separate assessment
of the individual anxiety disorders (SAD versus GAD), unlike Dakanalis et al.
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who grouped these disorders under an overall anxiety disorder group. Our
findings also deviate somewhat from Krug et al. (2021), who observed no
significant differences between the DSM-5 AN severity groups concerning
self-reported depression, anxiety, and stress symptoms as measured by the
Symptom Checklist-90-Revised (Derogatis, 1983). Discrepancies between our
findings and Krug et al.s could be attributed to their separate evaluation of
DSM-5 severity ratings for AN-binge purge and AN-restricted subtypes, while
we combined these subtypes for our analysis due to having a smaller sample
size. This means that the DSM-5 severity classification for AN may operate
differently depending on the specific AN subtypes, highlighting the impor-
tance of considering potential separate severity ratings for each AN subtype,
such as the number of purging methods as an alternative severity rating for
AN-binge purge subtypes (Dang et al., 2022; Gianini et al., 2017).

Comorbidity: overvaluation of weight and shape

No significant differences were found in the total number of psychiatric
comorbidities between the low and high OWS AN groups. However, we
found that those in the high OWS group had significantly higher rates of
MDD than those in the low OWS group. Such findings are consistent with
previous studies (Dang et al., 2023; Gianini et al., 2017) that showed increased
self-reported symptoms of depression in those with AN in the high OWS
group. Building on previous studies that found OWS to effectively capture ED
and general psychopathology in AN (Dang et al., 2022, 2023), coupled with the
current findings found OWS to be indicative of psychiatric comorbidity, OWS
emerges as a more robust indicator of AN severity compared to BMI-based
DSM-5 and ICD-11 indices. This is reflected in its ability to index general and
ED psychopathology (Dang et al., 2023) and psychiatric comorbidity rates as
observed in our study. Overall, there was no consistent pattern of psychiatric
comorbidity emerging across the three tested severity systems for AN.

Implications

The current findings have implications for DSM-5, ICD-11, and OWS AN
severity ratings. Although the OWS severity systems demonstrated a slight
advantage over the BMI-based severity systems, associating higher OWS
severity with higher rates of MDD and OCD, the current evidence falls short
of substantiating their utility in clinical practice. Consequently, emphasising
the importance of comprehensive clinical assessments remains crucial for
informed treatment planning of individuals with AN.

Second, both this study and prior research (e.g., Dang et al., 2022; Krug et al.,
2021) challenge the traditional assumption that lower BMI indicates more
complex and severe AN, such as higher ED psychopathology and psychiatric
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comorbidity. It highlights that BMI alone does not reliably correlate with
psychiatric comorbidity in AN, as it is just one facet of a multifaceted psychia-
tric disorder involving fear of weight gain and body distortions (Gadsby, 2017).
Using BMI as the primary gauge of AN severity perpetuates the idea that
individuals without an extremely low BMI are “not unwell enough,” despite
experiencing similar disordered eating patterns and facing comparable physical
and psychological risks, as shown in previous studies (e.g., Dang et al., 2023;
Gianini et al., 2017). Therefore, BMI should not be the sole determinant for
clinical decisions in individuals with AN (Phillipou & Beilharz, 2019).

Limitations and future directions

The current study has some limitations which should be acknowledged. First,
the cross-sectional design prevents exploring the predictive validity of the
DSM-5, ICD-11, and OWS AN severity ratings, including treatment outcomes
and ED diagnoses crossover.

Second, senior clinicians used their clinical judgment to select relevant
MINI modules to screen for ICD-11 psychiatric disorders. This approach,
meant to ease burdens, could introduce clinician selection biases compared to
administering the full MINI. Consequently, future research should employ
a more standardised method for establishing psychiatric comorbidity rates.

Third, although the ICD-11 severity rating aims to serve as a prognostic
indicator for physical complications and mortality risk (WHO, 2019), this
study only assessed psychiatric comorbidity. Future studies should assess these
severity ratings and further severity indicators (e.g., weight suppression,
Berner et al., 2013) on a range of psychological (e.g., perfectionism,
Buzzichelli et al., 2018; Drieberg et al., 2019), biological (e.g., potassium,
Funayama et al., 2021) or physical indicators (amenorrhoea); using
a longitudinal design. For example, there is a consensus that amenorrhoea
should not be included as a diagnosis criterion for AN but should be recorded,
since it may be an indicator of severity and may help distinguish between
constitutional thinness and AN (Attia & Roberto, 2009).

Fourth, our categorisation of individuals with AN into multiple severity
groups may have lacked the statistical power to detect significant links between
psychiatric comorbidity and severity levels. Future research should consider
larger sample sizes to further explore these relationships.

Finally, this was conducted in an Australian treatment facility, with
predominantly participants being Caucasian females. Given the recognised
variations in ED presentations among males and females (Murray et al.,
2017), adolescents versus adults (Rajagopalan, et al., 2019), and indivi-
duals from diverse cultural backgrounds (Soh et al., 2008), the results may
not be broadly applicable to other demographic groups, warranting
further replications.
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Conclusion

Our findings suggest that the currently existing severity indicators for AN
(e.g. DSM-5 and ICD-11) cannot effectively index psychiatric comorbidity
in individuals with AN. We did, however, find that the alternative OWS
severity system was slightly more robust in indexing the prevalence of
specific psychiatric comorbidities in AN compared to their BMI-based
counterparts (i.e., DSM-5 and ICD-11). Specifically, we found
a correlation between a high OWS severity and elevated rates of MDD
and OCD. However, the existing evidence does not conclusively support
the practical application of the OWS severity rating in clinical settings for
AN. This means that as we navigate the complexities of AN severity
classifications, integrating a holistic approach (e.g., in-depth assessment of
both psychological and behavioural symptoms) remains pivotal for advan-
cing the precision and effectiveness of clinical interventions.
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Chapter 6: Do Risk Factors Differentiate DSM-5and Drive for Thinness Severity

Groups for Anorexia Nervosa?

6.1 Chapter Introduction

As outlined in Chapter 1, considerable efforts have been made to identify risk factors
for developing AN. Factors such as childhood obesity, perfectionism, and teasing about
weight and shape have consistently been linked to an increased risk of AN (Barakat et al.,
2023; Yamamiya et al., 2024). In medical research, risk factors are typically associated with
poor outcomes, including infection, critical care admission, or death (Arboix et al., 2015; Sun
etal., 2021).

Despite the findings from Chapters 2 (Study 1), 4 (Study 2), and 5 (Studies 3a and 3b)
providing limited support for the utility and validity of BMI-based AN severity ratings per
DSM-5 and ICD-11, these studies were cross-sectional. It is argued that if severity ratings are
valid, they should not only reflect the intensity of ED psychopathology but also distinguish
important clinical information, such as prognosis or factors contributing to the development
and maintenance of AN.

In response, Chapter 6 (Study 4) presents a published study that employed a
retrospective design with 153 sister pairs discordant for AN (N = 306). These sister pairs
were recruited from four ED hospitals across Europe (Austria, the UK, Spain, and Slovenia).
A sister-pair discordant design is particularly effective for studying AN risk factors because it
controls for shared genetic and environmental influences (Karwautz et al., 2001). By
comparing sisters where one has AN and the other does not, this approach isolates differences
that may contribute to the disorder development (Frisell et al., 2021). Specifically, it
minimises confounding variables common in non-sibling samples, such as socioeconomic

status or family history, allowing for a more precise examination of individual-specific risk
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factors, such as personality traits or life events, that uniquely contribute to the onset of AN
(Frisell et al., 2021).

Additionally, another potential severity indicator, DT, has only been explored in one
study by Krug et al. (2021). Their findings suggested that DT was superior to DSM-5 severity
ratings in indexing both ED-specific and general psychopathology. Chapter 6 (Study 4)
builds on this work by comparing DSM-5 and DT severity ratings for AN in relation to
established ED risk factors. Understanding these relationships could enhance the clinical
utility of these severity systems and inform the development of prevention programs and

clinical management policies for AN.
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6.2 Study 4. Do Risk Factors Differentiate DSM-5and Drive for Thinness Severity

Groups for Anorexia Nervosa?

Study 4 was published in the Journal of Eating Disorder in January 2024

Dang, A. B., Kiropoulos, L., Anderluh, M., Collier, D., Fernandez-Aranda, F., Karwautz, A.,
Treasure, J., Wagner, G., & Krug, 1. (2024). Do risk factors differentiate DSM-5 and
drive for thinness severity groups for anorexia nervosa?. Journal of Eating Disorders,

12(1), 5. https://doi.org/10.1186/s40337-024-00966-5
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Abstract

Background The current study examined whether risk factors for anorexia nervosa (AN) were related to different
levels of severity based on (a) the DSM-5/body mass index (BMI) and (b) drive for thinness (DT) severity ratings.

Methods The sample comprised 153 pairs of individuals with a lifetime diagnosis AN per DSM-IV criteria and their
non-ED sisters (N=306, mean age =26.53; mean current BMI=20.42 kg/mz).The Oxford risk factor interview was used
to establish AN-related risk factors. Individuals were categorised into the DSM-5 severity groups based on their low-
est BMI, while the DT subscale from the eating disorder inventory-2 was used to classify individuals with AN into low
and high DT groups.

Results Multinominal regression models showed similar risk factors (e.g., perfectionism, having a history of being
teased about weight and shape) contributed to the development of AN using the DSM-5 and DT severity ratings.
Follow-up analyses across the severity groups for both indices revealed that only childhood perfectionism was found
to be more common in the extreme severe DSM-5 BMI severity group compared to the severe DSM-5 group.

Conclusion Overall, this study found little evidence for AN risk factors being related to the DSM-5 and DT severity
ratings. However, given the novelty of this study, replication of the current results is warranted.

Keywords Anorexia nervosa, Risk factors, Severity rating, Drive for thinness, And body mass index

Plain English summary

Several risk factors, such as childhood obesity, have been found to contribute to the development of Ano-

rexia Nervosa (AN). Yet, we are unsure if there is a set of risk factors that influence different levels of AN severity.

While the DSM-5 suggests using BMI to measure severity, recent support favour the usage of drive for thinness

(DT) as an alternative severity measure. Therefore, this study aimed to explore risk factors specifically associated

with the development of different AN severity levels using both the DSM-5 BMI and DT severity classification systems.
We recruited 153 pairs of individuals with a lifetime diagnosis AN per DSM-IV criteria and their non-ED sisters. The
Oxford risk factor interview was used to establish AN-related risk factors. We found childhood perfectionism, weight/
shape teasing, childhood obesity, and breast-related embarrassment to be significant risk factors for AN. Additionally,
childhood perfectionism was more common in the extreme severe DSM-5 group compared to the severe DSM-5
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group. This suggests that adding perfectionism-related aspects to prevention and early intervention programs
for AN may be beneficial. Considering the novelty of this study, replication of the current results is needed.

Introduction

Risk factors ranging from genetic to psychological fac-
tors have been implicated in the aetiology of anorexia
nervosa (AN) to inform prevention and treatment pro-
grams [1, 2]. To aid the clinical management of AN,
the fifth edition of the Diagnostic and Statistical Man-
ual (DSM-5) of Mental Disorders [3] presented a new
severity rating for AN, which categorises individuals
with AN into the mild, moderate, severe, and extreme
severe severity groups based-on body-mass index
(BMI). However, studies have found the clinical useful-
ness of the DSM-5 severity rating for AN to be limited
[4, 5]. As such, researchers have explored alternative
severity classifications for AN, including transdiagnos-
tic indices (e.g., drive for thinness [DT]) and weight and
shape concerns), and found these alternative severity
ratings to be superior in indexing eating disorder (ED)
psychopathology in comparisons to the DSM-5 BMI
severity rating [4]. Despite many studies having been
conducted on both AN risk factors [6] and severity rat-
ings [4], researchers have yet to examine risk factors
specifically associated with the development of differ-
ent AN severity levels.

Risk factors for anorexia nervosa

Several risk factors have been implicated in the aeti-
ology of AN, which include amongst others a family
history of an ED [7, 8] or traits such as perfectionism,
low self-esteem, or obsessive personality traits [8, 9].
However, most of these studies used self-report assess-
ments, and are thus limited by recall biases [10]. The
Oxford Risk Factor Interview (ORFI) [11], a semi-struc-
tured interview, has been considered the gold standard
ED risk factor assessment tool. This is due to the ORFI’s
ability to assist participants in recalling information
related to the autobiographic anchor point and the use
of probes to encourage detailed descriptions of risk fac-
tor-related events (e.g., parental separation).

Most studies using the ORFI employed case—control
designs, which compared individuals with AN to indi-
viduals with no DSM-5 ED diagnosis or no psychiatric
disorders [6, 12]. These studies [6, 12] mainly found,
similar to the studies using self-report measures [8],
that perfectionism, negative self-evaluation, weight and
shape concerns, and familial history of AN were risk
factors associated with the development of AN. How-
ever, these ORFI case—control studies are limited by

their inability to control for environmental and family
factors that might contribute to the development of AN
[13].

To overcome these limitations, studies have started
employing samples of sister pairs discordant for AN, i.e.,
individuals with AN and their non-ED sisters. This design
allows for control of cultural, environmental, and family
factors so that individual-specific (i.e., non-shared) fac-
tors can be more distinctively assessed [14, 15]. Karwautz
et al. [14, 15], employing this discordant sister pair design
with 90 and 256 participants, respectively, found that
individuals with AN, compared to their non-ED sisters,
experienced higher rates of weight and shape teasing,
exposure to critical comments, and disruptive life events.
However, further research is required to elucidate the
relationship between varying severity levels of AN and
the associated risk factors of AN.

Combining AN risk factors and severity

While the medical literature has extensively investigated
the relationships between risk factors and symptom
severity in conditions like coronavirus (COVID-19) dis-
ease [16] and acute stroke [17], such exploration has been
lacking in psychiatric research for conditions such as AN.
For example, having a history of obesity and diabetes has
been found to increase the risk of having severe COVID-
19 (e.g., respiratory failure, intensive care unit admission
[16] This means that the medical field has gained a cer-
tain understanding of how certain risk factors not only
increase the risk of having a disease but also contribute
to progressing to a greater severity (e.g., impairments,
mortality). Using such information, medical professionals
can proactively identify patients at a high risk of develop-
ing severe illnesses, which in turn allows them to inform
medical decisions such as the need for hospitalisation or
treatment frequency. However, in the ED literature, such
a severity-risk factor approach has not yet been assessed.

DSM-5 severity rating for AN based on BMI

To date, the most well-known and widely used severity
classification system for AN was proposed by the DSM-5
using BMI [4]. This DSM-5 severity rating categorises
individuals with AN into “mild” (>17.0 kg/m?), “moder-
ate” (16-16.99 kg/m?), “severe” (15-15.99 kg/m?) and
“extreme” (<15 kg/m?) severity groups. However, the
clinical utility of the BMI specifiers for AN has consist-
ently been questioned by recent research [4, 5]. Dang
et al. [4] conducted a meta-analysis (N=22) assessing
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all the current DSM-5 severity rating studies for AN,
bulimia nervosa (BN) and binge eating disorder (BED).
In relation to AN, which comprised five studies [18-22],
the review did not find significant differences in ED psy-
chopathology across the DSM-5 BMI severity groups.
This means that although BMI has been widely utilised
in both clinical practice and empirical research to index
severity [23], the level of evidence regarding the DSM-5
AN severity rating is still unknown. If the DSM-5 sever-
ity rating is valid, besides indexing the intensity of ED
psychopathology, it should also be able to distinguish
other clinical information such as the prognosis or fac-
tors involved with the development (i.e., risk factors) and
maintenance of AN.

Drive for thinness as an alternative severity rating for AN
Given the ambiguity surrounding the DSM-5 AN sever-
ity rating, researchers have explored alternative severity
classifications for AN such as overvaluation of weight
and shape [5, 22], and DT [4, 24]. Studies have consist-
ently found that individuals with AN who scored high
on DT had more severe attitudinal and behavioural ED
symptoms, as well as more psychiatric comorbidity com-
pared to those with low DT [25, 26]. DT has been con-
sidered as another promising alternative severity rating
for EDs in general and AN specifically. Krug et al. [24]
found that DT provided more significant differences than
the DSM-5 BMI severity groups in ED and general psy-
chopathology, with the high DT group scoring higher on
these variables than the low DT individuals. Given that
previous research has only assessed the clinical utility of
DT severity for AN on ED and general psychopathology
[4], it is important to expand the scope of severity rating
research to look at the relationship between AN-related
risk factors and DT as an alternative severity indicator for
AN.

The current study

In this study, by using a sister-pair discordant design
(comprising individuals with a lifetime DSM-IV diagno-
sis of AN and a sister without an ED diagnosis), we aimed
to identify specific risk factors linked to varying levels of
AN severity according to either DSM-5 or DT severity
rating. This extends the work of Karwautz et al. [15], who
employed a similar design (and part of an overlapping
sample) but focused on identifying general risk factors
for AN development without delving into specific risk
factors contributing to different AN severity levels per
DSM-5 and DT ratings. To do so, we first assessed which
OREFI risk factors were related to the development of AN
based on both the DSM-5 BMI and DT severity ratings,
while using non-ED sisters as controls to enhance the dis-
tinctiveness of individual factors. We then focused only
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on the significant risk factors from these primary analy-
ses and examined whether there were significant differ-
ences in the frequency of the exposure of each of these
significant risk factors among the DSM-5 BMI (mild/
moderate, severe, and extreme severe) and DT (high vs.
low) severity groups. Understanding such relationships
would not only provide insights into the clinical utility of
these two severity classification systems, but would also
provide a guide for developing more proactive preven-
tion programs and informing public clinical management
policies for AN.

Method

Design

This study used a discordant sister pair design, which
meant that women who met the diagnosis of AN accord-
ing to DSM-IV criteria [27] were compared to their
non-ED sisters. Individuals meeting the criteria for AN
in the DSM-IV would generally still qualify for an AN
diagnosis under the DSM-5 criteria [28]. This is because
the DSM-5 broadens the AN criteria, removing specific
weight thresholds and the amenorrhea requirement to
encompass a wider spectrum of individuals with the dis-
order. This approach aligns with previous studies in this
field [20]. The data for this study were collected as part of
a multicentre European project.

Recruitment procedure

Four different sites specialising in EDs participated in
this study: the Institute of Psychiatry, London, UK; the
University of Vienna, Austria; the University Hospital of
Bellvigte, Barcelona, Spain, and the University Children’s
Hospital, Ljubljana, Slovenia. Between 1999 to 2002, par-
ticipants were recruited from both clinical settings and
community resources such as websites and volunteer
databases from previous research studies (for more infor-
mation please refer to Giles et al. [27].

Participants

The current study comprised 153 pairs of individuals
with AN and their non-ED sisters (N=306). Their com-
bined mean age was 26.25 (SD=28.00), and their mean
current BMI was 20.42 kg/m? (SD=3.60). Most par-
ticipants were employed (43.9%). Among the individu-
als with AN, the mean age of illness onset and duration
of illness was 16.98 years (SD=4.92) and 6.51 years
(SD =6.59) respectively.

Inclusion criteria for individuals with AN were: (1)
female gender; (2) a lifetime diagnosis of AN according to
DSM-1V criteria derived from the Longitudinal Interval
Follow-up Evaluation [LIFE] interview [29]; and (3) hav-
ing a sister close in age. The exclusion criteria for both
individuals with AN and their non-ED sisters included
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not having a current psychotic disorder and learning
disability.

Non-ED sisters were included in the study if they did
not have a diagnosis of an ED which was screened by the
LIFE interview [29]. To control for environmental fac-
tors, the sister pairs needed to have an age gap of less
than 10 years and must have lived together in the same
family for at least 8 years. If the patient had more than
one sister, the sister who was closest in age was included.

Measure

Clinical psychologists, with over 5 years of research expe-
rience in the field of EDs, conducted all interviews out-
lined below. These psychologists received training from
senior ED clinicians based in different European coun-
tries. Although inter-rater reliability was not assessed in
this study, prior research [12, 30] has consistently shown
adequate reliability and validity for the semi-structured
interviews (e.g., LIFE [29], ORFI [11]) employed in the
current study.

Social demographic and clinical information

The first part of the EATATE [31], a semi-structured
interview to assess ED symptoms, was used to derive
information regarding participants’ age, occupation,
current height, current weight, and highest and lowest
weight since reaching adulthood. From this information,
the current, lowest, and highest BMI was calculated. In
addition, current weight and height were measured at the
ED units at intake.

Longitudinal interval follow-up evaluation (LIFE)

This study used an adapted version of the European LIFE
[29] to measure lifetime ED history among participants
with AN. This included constructing anchor points and
timelines for the development of ED symptoms, symp-
tom severity, and psychiatric treatment received. Non-
ED sisters were also screened for any ED and ED-related
features using the same LIFE interview This was done to
ensure that the non-ED sisters have never met any ED
diagnoses. This interview has demonstrated adequate
reliability and validity in prior research (e.g., 31).

Oxford risk factor interview for eating disorders (ORFI)

The ORFI [11] was used to examine specific risk factors
associated with the development of AN. At the begin-
ning of the interview, the clinicians aimed to identify the
period before the onset of AN, where the age of onset
is defined as the time when the first significant persis-
tent disordered eating pattern began [11, 12, 32]. Draw-
ing from prior research [11, 32], a comprehensive array
of potential risk factors was examined and categorised
into three overarching domains: individual vulnerability,
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environmental risk, and dieting vulnerability. Each
domain included several subdomains (e.g., childhood
characteristics, childhood abuse), representing specific
types of exposure within the main domain. For exam-
ple, to assess negative self-evaluation, participants were
asked, “In general, as a child or adolescent, how did you
feel about yourself compared to other people? Did you
feel that you were the same, better, or worse than the oth-
ers?” Another example item to assess the risk of delib-
erate self-harm included “Have you ever tried to hurt
yourself without the intention of committing suicide?”.
Exposure to a risk factor was rated on a 5-point scale
ranging from O=no exposure to 4=high severity, long
duration, or high frequency of exposure. The data were
then recoded into 0=rno definite exposure (initially coded
0, 1, or 2) versus 1 =definite exposure to reduce the likeli-
hood of false positives, (initially coded 3 or 4). The ORFI
has been found to have good inter-rater reliability with
a high level of agreement across the risk factor domains
(main weighted kappa: 0.66, SD:+0.17) [12]. For more
information, please refer to Fairburn et al. [11].

Eating disorders inventory-2 (EDI-2)

The EDI-2 [33] is a 91-item self-report measure of cogni-
tive and behavioural characteristics frequently associated
with EDs. We used the EDI-2 DT subscale as an alterna-
tive severity rating for AN. EDI-2 DT subscale includes
seven items (rating from 1=never to 6=always), which
assesses excessive dieting anxiety, preoccupation with
weight, and fear of weight gain (e.g., “I am preoccupied
with the desire to lose weight”). The DT subscale has
demonstrated excellent internal reliability with «a=0.85
[24].

DSM-5 AN severity groups

This study recruited participants with a lifetime diagnosis
of AN according to DSM-IV criteria, meaning that some
individuals had already recovered from their ED. There-
fore, to have an accurate representation of the level of
AN severity that the participants had experienced during
their illness, we used the lowest lifetime BMI after reach-
ing 18 years old rather than the current BMI to categorise
participants into the four BMI AN severity groups.

Using this minimum BMI severity index, we catego-
rised the AN participants according to the four DSM-5
severity groups. However, since there were only a few
individuals who were categorised in the mild and mod-
erate groups [mild (n=10), moderate (n=21)], we had to
reclassify the mild and the moderate AN DSM-5 sever-
ity groups into one “mild/moderate” group. This reclas-
sification has been reported in previous studies [33] to
allow a sufficiently large sample size across the groups
to undertake meaningful comparisons. Overall, a total of
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31 participants were classified as mild/moderate, 40 as
severe and 82 as extreme severe using the DSM-5 sever-
ity ratings based on the lowest lifetime BMI.

Drive for thinness severity groups

The alternative DT severity rating system was derived
from the EDI-2 [33] DT subscale. The DT subscale score
was derived by summing the scores of all seven DT items.
For screening purposes, Garner [34] recommended a cut-
off score of > 14 to differentiate those with high DT from
those with low DT, which subsequently has been applied
across various research studies (e.g., 24). Using the same
cut-off of 14, we classified individuals with AN into low
DT (n=60) and high DT (n=69) individuals.

Statistical analysis

Analyses of variance (ANOVA) and chi-square analy-
sis were used to compare sociodemographic and clini-
cally related information between the non-ED sisters
and the two AN severity indices (DSM-5 BMI and DT)
for continuous and categorical variables respectively. Eta-
squared coefficient (n?) as the measurement of effect size
for ANOVA (values of 0.06, 0.10, and 0.25 were inter-
preted as low-poor, moderate-medium, and large-high
effect sizes respectively; 36). Cramer’s V coefficient was
used as a measurement of effect size for chi-square anal-
yses (values of 0.06; 0.15, and 0.30 were interpreted as
low-poor, moderate-medium, and large-high effect sizes
respectively [35]). Each risk factor was coded as 0 for “no
— the risk was not presented’;, and 1 for “yes — the risk
was present”.

Multinominal logistic regression analyses with “non-
ED sisters” as the reference group were employed to
investigate which risk factors were significantly associ-
ated with higher odds of developing the different AN
severity categories based on the DSM-5 BMI and DT
severity ratings. To account for multiple testing, we
applied the Benjamini and Hochberg correction for mul-
tiple comparison method, where p-values were ranked,
and then adjusted by multiplying each by a factor of m/k,
with m representing the number of independent tests
and k being the position of a p-value in the sorted array
[36]. The chosen alpha level was 0.05. The results of the
significant tests (p-value) and the effect-size estimates
were utilised to evaluate the validity of both the DSM-5
BMI and the alternative DT severity ratings for AN.

The odds ratio (OR) was used as the measurement of
the effects of being exposed to AN-related risk factors
and the development of different levels of AN severity
based on the DSM-5 BMI and DT severity ratings. An
OR of greater than 1.00 indicates that exposure was asso-
ciated with higher odds of developing AN. With an OR of
less than 1.0 is associated with lower odds of developing
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AN. Following Chen’s [37] rules-of-thumb OR of 1.68,
3.47, and 6.71 are considered as small, medium, and large
effect-size respectively. Chi-square tests were conducted
to test for the differences in the rate of being exposed to
each significant risk factor for the DSM-5 BMI and DT
severity groups.

Result

Sociodemographic and clinical-related information

The sociodemographic and clinical-related information
is displayed in Table 1. As expected, there were signifi-
cant differences in lowest (p<0.001), current (p<0.001),
and highest (p <0.001) BMI between individuals with AN
and their non-ED sisters. There were no significant differ-
ences in age between non-ED sisters and individuals with
AN. Further information on sociodemographic of the
sample can be found in Additional file 1: Table S1.

Using the DSM-5 BMI severity rating for AN, signifi-
cant differences between the BMI severity groups were
found for the age of illness onset (p=0.029). However,
post-hoc comparisons did not reveal where the differ-
ences between the groups lay (Table 1). No other sig-
nificant differences emerged in the sociodemographic
and clinically related information between the DSM-5
BMI severity groups. For the DT groups, no significant
differences in any of the sociodemographic (Additional
file 1: Table S1) and clinically related information were
observed.

Exposure to AN-related risk factors and odds of being

in the DSM-5 severity groups

Using non-ED sisters as a reference group, multinomial
logistic regression models (Table 2) showed that the fol-
lowing factors increase the risk of developing an AN
diagnosis across the DSM-5 BMI severity groups: child-
hood perfectionism (mild/moderate, OR=6.67; severe,
OR=3.13; extreme severe, OR=10.00); childhood obe-
sity (mild/moderate, OR=25.00; severe, OR=20.00;
extreme severe, OR=16.67); having a history of being
teased about weight, shape, or appearance (mild/mod-
erate, OR=4.50; severe, OR=3.40; extreme severe,
OR=3.86); and having a history of feeling embarrass-
ment about one’s breasts (mild/moderate, OR="7.14;
severe, OR =5.00; extreme severe, OR =4.35).

Follow-up chi-square analyses were conducted on the
risk factors that significantly contributed to the develop-
ment of AN based on the DSM-5 BMI severity classifi-
cation (Table 3). Among all the significant risk factors,
significant differences between the DSM-5 BMI severity
groups were only obtained for childhood perfectionism
(p=0.039), with individuals in the extreme severe DSM-5
BMI severity group presenting with more childhood per-
fectionism compared to individuals in the severe DSM-5
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BMI severity group. No other significant differences
between the DSM-5 BMI severity groups in the rate of
being exposed to the remaining significant AN risk fac-
tors were found.

Exposure to AN-related risk factors and odds of being

in the high/low DT severity groups

For DT, multinomial logistic regression models (using
non-ED sisters as the comparison group to either low
or high DT) found childhood perfectionism (low DT,
OR=8.26; high DT, OR=6.67); childhood obesity (low
DT, OR=25.00; high DT, OR=33.33); having a history of
being teased about weight, shape, or appearance (low DT,
OR=4.93; high DT, OR=3.61); and feeling embarrassed
about breasts (low DT, OR=3.39; high DT, OR=5.41) to
be significant risk factors for both the low and high DT
groups. Conversely, in comparison to non-ED sisters,
having a history of self-harm was found to only increase
the risk of being assigned to the high DT AN severity
group (OR=28.33), but not the low DT group. Addition-
ally, in comparison to non-ED sisters, those in the low
DT group were more likely to feel distress due to parental
arguments (OR=3.31; Table 2).

Follow-up chi-square analyses were conducted on the
risk factors that significantly contributed to the devel-
opment of AN based on the DT classification (Table 3).
However, these analyses showed no significant differ-
ences between the low and high DT groups in the fre-
quency of exposure to each of these risk factors.

Discussion

Using a discordant AN sister pair design, the current
study identified risk factors that may contribute to the
development of different AN severity levels based on the
DSM-5 BMI and DT severity classification systems. Sev-
eral factors (e.g., perfectionism, teasing about weight and
shape — see details below) were found to contribute to
the development of AN based on both severity indices.
However, when looking at the differences in the rate of
being exposed to these significant risk factors across the
DSM-5 BMI and DT severity groups, besides childhood
perfectionism, no other significant risk factor was found.

Risk factors for AN based on the DSM-5 and DT severity
indices

Comparisons between non-ED sisters and AN DSM-5 and DT
severity groups

Compared to non-ED sisters, we found that almost the
same AN risk factors were associated with the sever-
ity spectrum of the DSM-5 BMI and DT classification
systems. In accordance with the literature, we found
that childhood obesity [38, 39], perfectionism [39, 40];
being teased about weight and shape [41] and feeling
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embarrassed about breasts [42] were associated with hav-
ing a subsequent diagnosis of AN using these two sever-
ity indices.

This overlap in AN risk factors across the DSM-5 BMI
and DT severity indices may imply that these two sever-
ity classification systems could be correlated with each
other. However, in the current study, opposite patterns in
the strength of effects across the two severity ratings were
found for several risk factors (e.g., childhood obesity). For
example, in comparison to non-ED sisters, childhood
obesity was associated with a higher risk of being classi-
fied into the mild/moderate DSM-5 BMI severity groups.
Contrastingly, those reported having childhood obesity
were found to have a higher likelihood of being classified
into the high DT (as opposed to low DT) severity group.

These patterns of results are somewhat consistent with
the literature [43, 44]. Specifically, studies have shown
that a higher childhood BMI was directly associated with
an elevated adulthood BMI (i.e., mild/moderate DSM-5
BMI severity) and indirectly through both DT in child-
hood and adulthood (high DT group; 44). This may sug-
gest that different underlying mechanisms might mediate
the relationships between AN risk factors and AN sever-
ity levels based on these two severity classifications.
Further research using longitudinal designs is needed to
establish a temporal relationship of the potential differ-
ent mechanisms that might lead to the different DSM-5
BMI and DT severity groups when compared to a non-
ED control sample.

Differences across DSM-5 and DT severity groups

in the significant risk factors

Across all DSM-5 and DT severity groups, those with an
AN diagnosis were more likely to exhibit childhood per-
fectionism. However, when assessing differences across
the severity groups, only those in the extreme DSM-5
BMI severity group were significantly more likely to pre-
sent with childhood perfectionism compared to those in
the DSM-5 severe group. This finding aligns with previ-
ous studies [45, 46], which found that comorbid per-
fectionistic tendencies in adulthood were higher in AN
individuals with a lower BMI (i.e., severe AN group)
than those with a higher BMI (i.e., mild severity AN
group). Contrastingly, a recent study by Krug et al. [24]
did not find significant differences in adult clinical per-
fectionism across both the DSM-5 BMI and DT severity
groups among individuals with AN. These discrepancies
in findings may be either due to the heterogeneous sam-
ples across these studies or may have been confounded
by the level of care obtained by individuals across these
studies. For instance, Dakanalis et al. [45] assessed an
inpatient clinical AN sample, while both Krug et al. [24]
and the current study comprised a mixture of inpatient,
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outpatient, and community participants. Another thing
to consider is that the current study assessed childhood
and not adulthood perfectionism, despite perfectionism
being a stable trait [47], and childhood perfectionism is
strongly associated with adulthood perfectionism [48].

No significant differences between either the DSM-5
BMI or DT AN severity groups in the rates of being
exposed to the remaining significant risk factors were
revealed in our follow-up analyses. Of interest, no sig-
nificant differences in the frequency of childhood obesity
across both the DSM-5 BMI and DT AN severity groups
were found. Such findings are unexpected because in the
current study childhood obesity was the strongest sig-
nificant predictor for a subsequent AN diagnosis (OR
ranges from 17 to 25). Furthermore, studies have con-
sistently found that individuals with AN with premorbid
obesity presented with significantly more severe physical
(e.g., cardiovascular failure) and psychological sequelae,
and poorer prognosis compared to AN individuals with
premorbid normal weight [49, 50]. The current non-sig-
nificant findings might be attributable to a small sample
size across the three DSM-5 BMI and the two DT groups,
lacking sufficient power to detect differences across
severity groups.

Only Dang et al. [4] and Krug et al. [24] have compared
the DSM-5 with the DT severity ratings for all EDs. Find-
ings from both studies support the clinical utility of the
DT severity rating over the DSM-5 in indexing ED and
general psychopathology across most ED subtypes. In
the current study, our regression analyses, however, did
not reveal any significant association between the evalu-
ated risk factors and the severity of AN, as determined
by either the DSM-5 BMI or DT ratings. Previous studies
[5, 22, 24] examined the clinical validity (i.e., significant
differences in the level of symptomatology across sever-
ity groups), whereas the current study focused on the
retrospective validity (i.e., ability to distinguish risk fac-
tors that are related to the development of different AN
severity levels) of these severity ratings. Therefore, the
DT severity rating for AN might only be superior to the
DSM-5 BMI severity rating in distinguishing the level of
AN-related concurrent symptomatology [4, 24], but may
not be as effective in capturing retrospectively assessed
risk factors. Nevertheless, this study was the first to
examine the relationship between the DSM-5 BMI and
DT severity indices and AN risk factors, hence replica-
tion of these results is needed.

Implications

The staging model by Treasure et al. [51] can be applied
to develop prevention and early treatment programs for
AN. Based on our findings such an approach should use
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two steps. First, it would be important to identify indi-
viduals at risk of developing AN where significant AN
risk factors (i.e., as per the current results, childhood
obesity, being teased about weight, shape, and appear-
ance, and feeling embarrassed about breasts) occur. It
might be beneficial for these risk factors to be included
in prevention programs for AN across all severity spec-
trums. As shown to be beneficial in previous research
[52], cognitive dissonance-based interventions could
aim to increase individuals’ appreciation of different
body types, reducing pressure to be thin, and body
dissatisfaction.

Second, we found that individuals with AN who
exhibited perfectionistic traits during childhood were
more likely to develop extreme severe AN per the
DSM-5 BMI severity rating in adulthood. Such findings,
therefore, underscore the importance of incorporating
perfectionism in early prevention programs to prevent
this trait from intensifying throughout adolescence and
adulthood. While it might be advantageous to focus on
perfectionism across all AN severity levels (e.g., iden-
tifying perfectionism triggers), implementing more
comprehensive and targeted early perfectionism inter-
ventions (e.g., cognitive remediation therapy [CRT];
[53] might be highly beneficial for individuals who are
at risk of developing extreme severe AN. Accordingly,
CRT has demonstrated promising results in improving
ED symptomatology among individuals with severe and
enduring AN [54, 55]. Given the novelty of our current
results, future research is warranted to explore the effi-
cacy of additional perfectionism interventions, includ-
ing CRT modules, in mitigating the progression of AN
severity.

Finally, except for perfectionism, we found no other
risk factors linked to varying DSM-5 AN severity levels,
once again casting doubt on the validity of the proposed
BMlI-based severity rating by the DSM-5. While rec-
ognising the importance of severity ratings in preven-
tion strategies and treatment planning, relying solely
on BMI may oversimplify the complex nature of AN,
encompassing elements such as fear of weight gain and
body distortions [56]. This critique does not dismiss
the use of a severity index for AN but underscores the
necessity for an alternative perspective based on empir-
ical data. Subsequent research should explore different
indicators, such as duration of illness or perfectionism,
to refine severity assessments, hence enhancing the
efficacy of prevention and treatment strategies. Nota-
bly, shorter durations of illness have been proposed as
a valuable severity indicator for AN [57, 58], correlating
with higher BMI [57], more favourable treatment out-
comes [58, 59], lower levels of perfectionism [60], and
increased cognitive flexibility [61].
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Strengths and limitations

A strength of this research was our discordant case—con-
trol interview-based design to identify a wide range of
psychosocial risk factors for AN. This means the current
study was able to control for environmental factors which
allowed to establish individual risk factors.

The current study also has a few limitations that need
to be acknowledged. First, along with the exploratory
nature of our research, we needed to categorise our dif-
ficult-to-recruit 153 AN sample into three DSM-5 BMI
and two DT groups. This may not have provided suffi-
cient power to detect a significant relationship between
the assessed risk factors and the different DSM-5 sever-
ity levels. Future studies should employ a larger sample
to ensure a more balanced distribution across the differ-
ent DMS-5 BMI severity groups to gain a more accurate
insight into the relationship between AN severity groups
and risk factors.

Second, despite using the ORFI [11] to maximise
reporting accuracy, potential recall biases are inher-
ent to retrospective reporting. We did not include other
informants in assisting with reporting family history but
rather solely relying on the family history stated by the
participants. Future research should include family mem-
bers in the study process to bypass the inherent recall
bias of retrospective assessment. Future studies should
also consider a longitudinal design to assess the tempo-
ral relationship of the ORFI risk factors using different
informants.

Third, our study departed from DSM-5 guidelines,
categorising AN severity based on lowest BMI instead
of current BMI. The lowest BMI was utilised because
we recruited participants with a lifetime AN diagnosis,
potentially including recovered and non-recovered cases.
The inclusion of both groups poses a confounding factor,
as non-recovered individuals might reach lower BMIs,
leading to shifts between DSM-5 severity groups. Fur-
thermore, the divergence between the DSM-5 severity
groups based on lowest BMI and our DT severity groups,
which were based on DT levels at the time of assessment,
alongside with having a mixture of inpatient, outpatient,
and community-based individuals with AN recruited
across Europe might have confounded the results of the
current study. Therefore, future studies should use the
current BMI as per the DSM-5, instead of the lowest
BM]I, to examine the relationship between AN severity
groups and risk factors in a sample of individuals with a
current DSM-5 diagnosis of AN.

Fourth, our study exclusively included a female sample,
while research has shown that different risk factors con-
tribute to the development of AN in males and females
[62]. As a result, the findings of the current study cannot
be generalised beyond female-specific sample.
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Lastly, in highlighting childhood perfectionism as a
significant risk factor for extreme severe AN based on
the DSM-5 severity rating, it is crucial to acknowledge
a potential limitation in the scope of this finding. The
DSM-5 AN severity level can shift from DSM-5 mild to
DSM-5 extreme with just a one-point change in BML
The DSM-5 extreme category, on the other hand, has a
broad range (e.g., our participants’ BMI in the extreme
group had BMI ranged from 8.6 to 15 kg/m?), highlight-
ing potential heterogeneity within the DSM-5 extreme
severe group that requires a more detailed exploration
for certainty about our study’s implications. Future
research should specify the DSM-5 extreme severe
group into subgroups (e.g., very extreme severe DSM-5
group) for a detailed understanding of diverse charac-
teristics and implications within the extreme severity
spectrum.

Conclusion

Our findings provided limited support for the DSM-5
BMI and DT AN severity ratings in identifying related
risk factors for varying AN severity levels. However,
BMI is an objective physical severity measure whereas
DT is a cognitive measure of severity. In treatment,
weight changes rapidly (especially in youth), but cogni-
tive symptoms linger, highlighting the need to consider
their distinct characteristics within a treatment con-
text. Regardless, the current findings do highlight the
significance of childhood perfectionism as a risk fac-
tor in developing extreme severe AN according to the
DSM-5 BMI severity rating. It may be beneficial for
prevention and early intervention programs to include
a focus on managing perfectionism to reduce the sever-
ity of AN. As our study is the first of its kind, further
replication, using several informants and longitudinal
designs is needed to provide further insight into the
relationship between risk factors for AN and DSM-5
BMI and other alternative severity ratings systems,
including weight and shape concerns and, the number
of purging methods.
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Chapter 7: Unveiling Severity Indicators for Anorexia and Bulimia Nervosa Treatment

Success: DSM-5 versus ICD-11 versus Drive For Thinness

7.1 Chapter Introduction

The overarching goal of this thesis is to evaluate the proposed severity ratings for ED.
A key focus of these severity classifications is their clinical utility, particularly in relation to
expected treatment outcomes, which are among the most critical aspects of severity
assessment (Zimmerman et al., 2018}. Generally, patients with greater illness severity are
expected to exhibit fewer positive treatment outcomes compared to those with less severe

cases (Lucas et al., 2022).

Despite the importance of understanding this relationship, our systematic review and
meta-analysis (Chapter 2, Study 1) identified only one study (Dalle Grave et al., 2018) that
examined the relationship between DSM-5 ED severity ratings and treatment outcomes. Dalle
Grave et al. found no significant differences in weight recovery or positive outcomes between
the DSM-5 AN severity groups across baseline, 6-month, and 12-month follow-ups. While
the longitudinal design of Dalle Grave et al.’s study was a strength, its small sample size (N =
128) likely limited its power to detect meaningful differences among the four DSM-5 severity
groups. Furthermore, the study did not compare DSM-5 severity ratings to ICD-11 or other
alternative severity classifications for AN. This underscores a critical gap in understanding
how different severity systems— DSM-5, ICD-11, and alternatives— relate to treatment

outcomes.

To address this gap, Chapter 7 (Study 5) presents a published study involving 628
treatment-seeking participants with AN (n = 266) and BN (n = 362) recruited from an ED

unit in Spain. This study directly compares the DSM-5, ICD-11, and DT severity ratings in
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their ability to index treatment outcomes associated CBT-E, providing a broader and more

comprehensive evaluation of these severity classifications.
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7.2 Study 5. Unveiling Severity Indicators for Anorexia and Bulimia Nervosa Treatment

Success: DSM-5 versus ICD-11 versus Drive For Thinness

This study was published in European Eating Disorders Review in December 2024.

Dang, A., Granero, R., Sanchez, 1., Sol¢é, L.G., Toro, J.J.-d., Rosinska, M., Jimenez-Murcia, S.,
Krug, I. and Fernandez-Aranda, F. (2024), Unveiling Severity Indicators for Anorexia
and Bulimia Nervosa Treatment Success: DSM-5 Versus ICD-11 Versus Drive for

Thinness. European Eating Disorders Review. https://doi.org/10.1002/erv.3156
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ABSTRACT

Objective: This study aimed to compare treatment outcomes associated with three severity indicators—DSM-5 for anorexia
nervosa (AN) and bulimia nervosa (BN), ICD-11 for AN, and drive for thinness (DT) for AN and BN—within a treatment-
seeking population.

Method: A total of 628 female participants diagnosed with either AN (n = 266; mean age = 26.71) or BN (n = 362; mean
age = 29.49) were recruited from an ED unit. Upon admission, participants were classified based on DSM-5 (AN and BN) and
ICD-11 severity categories. They underwent CBT-E comprehensive manualised programs, according to ED subtype, and were
categorised into ‘full remission’, ‘partial remission’, ‘non-remission’ or ‘drop-out’ based on DSM-5 diagnostic criteria at discharge.
Results: Significant associations were found only for ICD-11 AN severity groups (p = 0.03, Cramer's V = 0.18), with
‘dangerously low BMI’ associated with poorer outcomes than ‘significantly low BMI'. No other significant relationships were
found with DSM-5 or DT severity groups.

Conclusion: This study reveals the limitation of using a single severity indicator and emphasises the necessity of a compre-
hensive assessment to capture the complexities of AN and BN. Future research should also evaluate the validity of these severity
measures across various factors, including biological correlates and psychopathology.
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Summary

o Treatment outcomes were significantly associated with
severity based on the ICD-11 index for AN, but not with
severity based on the DSM-5 and DT severity groups for
both AN and BN.

This study underscores the limitation of relying on a
single severity indicator to comprehensively capture the
multifaceted nature of AN and BN.

o It is important to explore alternative tailored severity
indicators to capture the complexities of EDs in assess-
ment and treatment.

1 | Introduction

Both anorexia nervosa (AN) and bulimia nervosa (BN) are
diagnosed using the DSM-5 (American Psychiatric Association
[APA] 2013) and its text revised version (DSM-5-TR; APA 2022)
or the ICD-11(World Health Organization [WHO] 2019). While
both systems use a severity indicator for AN based on body mass
index (BMI), only the DSM-5 proposes a severity indicator for
BN based on the weekly frequency of purging behaviours. These
severity ratings aim to index the level of general and eating
disorder (ED) psychopathology that is experienced by in-
dividuals with AN and BN, and thus, if valid, should serve as a
crucial tool for tailoring treatment decisions, including dura-
tion, frequency and type of treatments (Regier, Kuhl, and
Kupfer 2013). Although lower BMI and more frequent engage-
ment in inappropriate compensatory behaviours predict poor
long-term outcomes and higher mortality rates in AN and BN,
few studies have directly examined the relationship between
severity ratings and treatment outcomes (e.g., Dalle Grave
et al. 2018). Some studies propose evaluating severity based on
cognitive factors like drive for thinness (DT)—a common
feature in both AN and BN, characterised by fear of weight gain
and striving for an unhealthily low body weight—rather than
solely relying on the DSM-5 severity index (Krug et al. 2021).
However, no study to date has assessed DT as an alternative
severity in indexing treatment outcomes for AN and BN.
Therefore, this study aims to examine the relationship between
treatment outcomes and three different severity indicators based
on DSM-5 (for AN and BN), ICD-11 (for AN), DT (for AN and
BN) using a treatment-seeking population.

2 | Severity Ratings
2.1 | DSM-5 Anorexia Nervosa Severity Rating

The DSM-5 AN severity index categorises AN into four levels
based on BMI: mild (> 17.0 kg/m?), moderate (16-16.99 kg/m?),
severe (15-15.99 kg/m?*) and extreme (< 15 kg/m?). Several
studies have examined the relationship between these categories
and general and ED psychopathology (e.g., Krug et al. 2021),
physiological correlates (e.g., potassium; Dang et al. 2023),
psychiatric comorbidity (e.g., generalised anxiety disorders
Dang, Kiropoulos, Anderluh, et al. 2024; Dang, Kiropoulos,
Castle, et al. 2024), and as well as cognitive impairment (Mora-
Maltas et al. 2023). However, little to no support was found for

the DSM-5 AN severity rating in indexing the abovementioned
variables. Dang et al. (2022) conducted a meta-analysis of 19
studies, including five assessing the DSM-5 AN severity indi-
cator in indexing baseline ED psychopathology (e.g., Dakanalis
et al. 2018), and found no significant differences across the
severity groups.

Regarding BMI and treatment outcomes, various studies (e.g.,
Keel and Brown 2010; Vall and Wade 2015; Wild et al. 2016) have
consistently shown that a lower baseline BMI is associated with
poorer outcomes, including lower BMI at discharge, lower quality
of life, higher psychiatric comorbidity, higher risk of relapse,
higher ED symptoms, but also more dysfunctional personality
traits and higher emotional dysregulation (Fernandez-Aranda
et al. 2021; Miranda-Olivos et al. 2023; Mallorqui-Bague
et al. 2023). Only two studies (Dalle Grave et al. 2018; Smink
etal.2014) have assessed the relationship between the DSM-5 AN
severity groups and treatment outcomes with limited support.

Smink et al. (2014) found no association between the four DSM-
5 AN severity groups and the proportion of clinically recovered
cases in a Dutch cohort study spanning pre-adolescence to
young adulthood (N = 2230). Similarly, Dalle Grave et al. (2018),
using a sample of 128 participants with AN undergoing
Enhanced Cognitive Behavioural Therapy for ED ([CBT-E];
Fairburn 2008), found no significant differences between the
DSM-5 AN severity groups in weight recovery and good out-
comes across baseline, 6- and 12-month follow-ups. While Dalle
Grave et al.'s study has several strengths, including longitudinal
follow-up, the sample size of 128 individuals may have limited
the power to detect significant differences. Therefore, replica-
tion with a larger sample with AN is needed.

2.2 | ICD-11 Severity Rating for AN Based on BMI

Recognising the importance of severe underweight as a pre-
dictor of poor prognosis and mortality, the ICD-11 introduced a
severity qualifier, ‘dangerously low body weight’, with a cut-off
of BMI < 14.0 kg/m2 (Button, Chadalavada, and Palmer 2010;
Rosling et al. 2011). This adjustment aims to enhance diagnostic
accuracy and considers the role of severely underweight status
in predicting AN prognosis and treatment intensity (Uher and
Rutter 2012). Despite this, only two studies (Engelhardt
et al. 2021; Dang, Kiropoulos, Anderluh, et al. 2024; Dang,
Kiropoulos, Castle, et al. 2024) have explored the clinical utility
of the ICD-11 severity rating for AN. Engelhardt et al. (2021)
studied 469 children and adolescents with AN and found that
those meeting the ‘dangerously low BMI criteria had longer
treatment durations and lower BMIs at discharge compared to
those in the ‘significantly low BMI’ group. However, these dif-
ferences were not substantial enough to assist in daily clinical
practice for risk assessment or treatment stratification. Another
study by Dang et al. (N = 312) did not support the clinical
usefulness of the AN ICD-11 severity ratings in differentiating
severity groups based on psychiatric comorbidity. Furthermore,
the rationale behind the ICD-11's binary severity classification
remains unclear, and no study has explored the relationship
between the AN ICD-11 severity groups and treatment out-
comes in treatment-seeking adults with AN.
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2.3 | DSM-5 Bulimia Nervosa Severity Rating

For BN, the DSM-5 employed the weekly frequency of inap-
propriate compensatory behaviours to index severity, which
classifies individuals into mild (1-3 episodes/week), moderate
(4-7 episodes/week), severe (8-13 episodes/week) and extreme
(14 or more episodes/week). Regarding the DSM-5 BN severity
rating, Dang et al.'s (2022) meta-analysis, included seven BN
studies and found that individuals with milder BN severity
exhibited significantly lower levels of baseline dietary restraint,
eating and concerns related to weight/shape compared to those
in the more severe BN groups, with small to large effect sizes.
This supports the notion that the DSM-5 BN severity index
serves as an indicator of ED psychopathology at baseline among
those with BN.

However, the ability of the DSM-5 BN severity index to predict
treatment outcomes remains less explored, with only two
studies examining its relationship in adults (Dakanalis
et al. 2017; N = 281) and adolescents (Gorrell et al. 2019;
N = 110). Dakanalis et al. found a significant difference in post-
treatment abstinence rates from inappropriate compensatory
behaviours across the four DSM-5 BN severity groups, with
notably higher abstinence rates in the milder groups. In
contrast, Gorrell et al. focused on both behavioural (e.g., absti-
nence from compensatory behaviours) and attitudinal outcomes
(e.g., ED global score measured using the Eating Disorder
Examination-Questionnaire [EDE-Q; Fairburn and
Beglin 1994]) at post-treatment, 6- and 12-month follow-up.
They found no associations between the DSM-5 BN severity
groups and the tested outcomes. However, additional analyses
revealed a significant linear trend in EDE-Q global scores across
the DSM-5 BN severity groups at the end of treatment and
follow-up, following the expected linear pattern. Based on these
findings, the authors concluded that the DSM-5 BN severity
indicators may be more informative in predicting attitudinal
rather than behavioural treatment outcomes.

2.4 | Drive for Thinness Severity Rating for AN
and BN

Researchers have explored alternative classifications amidst un-
certainty about the clinical utility of current ICD-11 and DSM-5
severity ratings for AN and BN, focusing on cognitive factors such
as DT (e.g., Dang, Kiropoulos, Anderluh, et al. 2024; Dang, Kir-
opoulos, Castle, et al. 2024; Krug et al. 2021). DT—an intense fear
of weight gain leading to disordered eating patterns—has been
proposed as a central feature of EDs (Chernyak and Lowe 2010;
Perias-Lledo6 et al. 2015). Studies indicate that individuals with
AN and BN who have lower DT tend to exhibit less severe atti-
tudes and behaviours related to EDs and have lower comorbidity
compared to those with high DT scores (Abbate-Daga et al. 2007;
Penas-Lledd et al. 2009; Ramacciotti et al. 2002; Vervaet, Van
Heeringen, and Audenaert 2004).

Krug et al. (2021) compared DT with DSM-5 AN and BN
severity ratings and found that the DT alternative severity rating
was superior for indexing general and ED psychopathology in

treatment-seeking populations. Mora-Maltas et al. (2023) later
compared cognitive flexibility among 161 individuals with AN
across severity groups based on DSM-5, DT and illness dura-
tion. They found more deficits in cognitive flexibility in those in
the long illness duration (> 12 years) compared to those in the
short duration illness (< 12 years) group, but no statistical dif-
ferences between DT and DSM-5 AN severity groups.

No study has yet examined the relationship between DT severity
groups and treatment outcomes in AN and BN. Nevertheless,
elevated DT has been linked to poorer recovery rates in AN (Prost-
Lehmann et al. 2018) and BN (Keski-Rahkonenal et al. 2013), as
well as a higher likelihood of treatment dropout in both disorders
(Schnicker, Hiller, and Legenbauer 2013). These findings suggest
that elevated DT may lead to the belief that further weight gain is
intolerable, potentially causing premature treatment termination
and poor outcomes. Despite efforts to explore DT as a severity
indicator, no study has directly examined the relationship be-
tween DT severity categories and treatment outcomes.

2.5 | The Current Study

Despite DSM-5 AN and BN severity ratings being introduced
over a decade ago, few studies have directly assessed their ability
to predict treatment outcomes (e.g., Dalle Grave et al. 2018).
These studies offer conflicting findings, target diverse de-
mographic groups and use various proxies to assess the pre-
dictive validity of these severity categories on treatment
outcomes (e.g., behavioural vs. attitudinal changes). No study
has yet investigated whether both the ICD-11 AN severity rating
and the DT alternative severity rating for AN and BN can reli-
ably predict treatment outcomes in adults with these disorders.

CBT-E, a current evidence-based treatment for AN, aims to
reduce restrictive dietary patterns and facilitate weight gain, and
for BN, it aims to disrupt dieting cycles, binge eating episodes,
and compensatory behaviours, ultimately aiming for symptom
abstinence in both disorders. In treating AN and BN, behav-
ioural symptoms like binge eating and purging typically
diminish before attitudinal symptoms such as overvaluation of
weight and shape. Addressing both behavioural and attitudinal
features is crucial for signalling recovery in both disorders,
constituting a key treatment goal (Dalle Grave et al. 2013; Fer-
nandez-Aranda et al. 2021; Wonderlich et al. 2014). This study,
therefore, used attitudinal and behavioural changes as treat-
ment outcome proxies.

Improving the ability to predict treatment responses is crucial
for guiding interventions for individuals with EDs. This study
aimed to investigate the relationship between severity classifi-
cations (DSM-5, ICD-11 and DT) at baseline and treatment
outcomes for AN and BN. We assessed (1) the distribution of
severity rating groups and (2) the relationship between treat-
ment outcomes across these severity indicators in a sample
seeking treatment for AN and BN. Based on previous literature,
we hypothesised that the DT alternative severity rating would be
a more effective measure for assessing treatment outcomes
compared to DSM-5 and ICD-11 severity ratings.
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3 | Method
3.1 | Participants

Our study included 628 female participants diagnosed with
either AN (n = 266) or BN (n = 362) who received treatment at a
specialised Spanish adult ED unit from 1998 to 2018. Ethics
approval for this study was obtained from the Research Ethics
Committee of the institution where the study was conducted.
Written and signed informed consent was obtained from all
participants. AN and BN diagnoses were established during
intake assessments through one-to-one semi-structured in-
terviews conducted by clinical psychologists and psychiatrists
using DSM-IV-TR criteria. The average assessment time was
45 min. Although data were collected from 1998 to 2018, sig-
nificant efforts ensured accuracy and consistency, such as hav-
ing the same trained clinicians throughout the study for
diagnostic outcomes. Diagnoses were re-analysed and recoded
based on DSM-5 criteria, which broadened the criteria by
eliminating specific weight thresholds for both disorders and
removing the amenorrhoea requirement for AN, resulting in a
more inclusive classification (Dang, Kiropoulos, Anderluh,
et al. 2024; Dang, Kiropoulos, Castle, et al. 2024).

Among participants diagnosed with AN (AN-restrict = 162; AN-
binge/purge = 104), the average age was 26.71 years (SD = 9.41).
The mean age of illness onset was 19.82 years (SD = 7.75) with a
mean illness duration (calculated from self-reported AN symp-
tom onset to the diagnostic assessment in the current study) of
6.84 years (SD = 7.03), and a mean BMI of 15.96 kg/m>
(SD = 1.89).

For those diagnosed with BN, the average age was 29.49 years
(SD = 9.35), the mean age of illness onset was 19.11 years
(SD = 7.36), with a mean BN duration of 10.54 years
(SD = 8.46), and a mean BMI of 25.01 kg/m? (SD = 6.68).

4 | Measure
4.1 | Clinical and Demographic Information

Height was assessed barefoot using a stadiometer, and BMI was
computed with a Tanita BC-420MA scale (Tanita Corporation,
Tokyo, Japan). Demographics, education, occupation and ED-
related clinical data were gathered via a standardised face-to-
face interview.

4.2 | Measure

4.21 | Severity Groups

Upon admission, individuals were classified based on DSM-5
(AN and BN) and ICD-11 (AN) severity ratings, using BMI

for AN and clinical interviews for BN.

The DT severity groups for both AN and BN were derived from
the DT subscale of the Eating Disorder Inventory (EDI-2;

Garner 1991; Spanish version; Garner 1998). The EDI-2 com-
prises 91 items designed to evaluate cognitive and behavioural
traits associated with ED, including DT. The DT sub-scale as-
sesses excessive concern with dieting, preoccupation with
weight, and fear of weight gain. Respondents rate each question
(e.g., Tm preoccupied with the desire to be thin’ or ‘I think
about dieting’) on a six-point scale, ranging from ‘always’ to
‘never’, with scores from 0 to 3. The total score for the DT
subscale was determined by adding the scores of all seven DT
items. A cut-off score of 14, recommended by Garner
et al. (1984), was used to categorise individuals into low and
high DT severity groups, as applied in prior studies (Krug
et al. 2021; Penas-Lledo et al. 2009). The internal consistency of
the EDI DT subscale in our sample was o = 0.85. Please refer to
Garner (1991) for specific seven items of the DT subscale.

4.2.2 | Treatment

For AN, participants received a day hospital treatment that
addressed both psychological and nutritional-dietary aspects
based on the CBT-E programme (Fairburn 2008) that has been
shown to be effective (Agiiera et al. 2015; for more details, see
Ferndndez-Aranda et al. 1998). Participants attended the hos-
pital 5 days a week (Monday to Friday) from 9 AM to 3 PM,
where breakfast and lunch were consumed and monitored.

For BN, participants attended 16-weekly manualised 90-min
group therapy sessions that were conducted by experienced
psychologists. This programme is published in Spanish (Fer-
nandez-Aranda et al. 1998) and has been shown to be effective
in addressing ED psychopathology (Agiiera et al. 2015).

Both treatments included problem-solving, cognitive restructur-
ing, emotion regulation, self-esteem, body image enhancement
and relapse prevention training, as well as psychoeducation,
monitoring and normalisation of eating patterns. All treatments
were conducted by experienced psychologists.

4.2.3 | Treatment Outcome

Upon discharge, patients were reevaluated and categorised into
four groups: ‘full remission’, ‘partial remission’, ‘non-remis-
sion’ and ‘drop-out’. Full remission was defined according to
DSM-5 criteria as the complete absence of symptoms meeting
DSM-5 criteria for either AN or BN for at least four consec-
utive weeks. Partial remission is defined by the DSM-5 as a
significant improvement in symptoms with residual symptoms
such as fear of gaining weight or disturbances in self-
perception of weight and shape. Non-remission indicated
poor outcomes. Voluntary treatment discontinuation (i.e., not
attending treatment for three consecutive sessions) was clas-
sified as ‘dropout’. These categories were determined by senior
clinical staff through consensus judgement, -considering
various treatment outcome factors such as nutritional patterns,
frequency of binge episodes, compensatory behaviours (e.g.,
vomiting, laxative use), weight restoration, attitude changes
towards weight and shape and ED-related cognitions. These
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definitions of treatment outcomes were based on established
treatment outcomes in the DSM-5 and have been previously
employed in other studies (e.g., Fernandez-Aranda et al. 2021;
Mairhofer et al. 2021; Steward et al. 2016). Objective assess-
ments, such as weight status and frequency of binge/purge
episodes per week, were obtained from food diaries and weight
monitoring records.

4.3 | Procedure
4.3.1 | Statistical Analyses

Analyses were conducted using analysis of variance (ANOVA)
and the linear-by-linear chi-square tests for continuous and
ordinal variables respectively (Agresti 2012). As recommended
by Sharpe (2015), post-hoc residual analyses were conducted to
explore the relative contribution of cells to the chi square ana-
lyses by inspecting the standardised residuals to identify those
that exceeded + 1.96.

To evaluate a significant association in treatment outcomes
(dropout, non-remission, partial remission, full remission)
among the four DSM-5 severity groups for AN and BN, a chi-
square analysis was conducted on the two four-level factors
(DSM-5 severity groups and treatment outcomes). Subsequently,
post-hoc chi-square analyses were conducted to investigate
pairwise comparisons of severity groups (e.g., DSM-5 mild vs.
DSM-5 moderate) on treatment outcomes. If significant differ-
ences were identified, standardised residuals would be calcu-
lated. To account for multiple comparisons, Holmes corrections
were applied.

As our goal in comparing multiple severity groups was to find
these severity groups associated with different treatment out-
comes, a significant chi-square test gives a false alarm, if none of
the post-hoc tests are significant (Tian et al. 2018). Hence, in
line with Chen et al.'s recommendations, we based our findings
on the results of the post-hoc pairwise comparisons.

5 | Results

5.1 | Demographic and Baseline ED
Psychopathology

The results from Table 1 indicate that the DSM-5 AN severity
groups were only significantly different in terms of education
status (p = 0.014) and age (p = 0.012). Specifically, we found
that individuals in the DSM-5 moderate group were more likely
to have a primary school level of education compared to those in
the DSM-5 extremely severe groups. Additionally, those in the
DSM-5 extremely severe group were significantly older than the
individuals in the remaining three severity groups. Further in-
formation can be found in Supporting Information S1.

The ICD-11 severity groups differed significantly in age
(p =0.047) and duration of illness (p = 0.007). Participants in the
‘dangerously low BMI’ group were older and had a longer illness
duration compared to those in the ‘significantly low BMI’ group.

No significant differences in any demographic variables were
found across the four DSM-5 BN and the two DT AN severity
groups. The high DT BN severity group was found to be more
likely to be married compared to the low DT group (p = 0.006).

Although not the focus of the paper, significant differences in
baseline general and ED psychopathology across the DSM-5 AN
and BN, and the DT AN and BN severity groups were found (see
Krugetal. 2021). In contrast, the ICD-11 AN severity groups were
not significantly different in general and ED psychopathology—
these analyses are presented in Supporting Information S2.

5.2 | Frequency of Each Severity Group

The frequency distribution of each severity group per the DSM-
5, ICD-11 and DT severity classification is displayed in Figure 1.
There was a somewhat equal distribution in the DSM-5 severity
groups for AN (mild = 33.1%, moderate = 27.4%, severe = 16.5%
and extreme = 22.9%) and BN (mild = 28.6%, moderate = 21.2%,

TABLE 1 | Discriminative capacity for the severity groups at baseline: Total sample.

Anorexia nervosa (n = 266) BN (n = 362)
DSM-5 EDI-2 DT ICD-11 DSM-5 EDI-DT
p ES p ES p ES p ES P ES
Marital status 0.424 0.106 0.639 0.058 0.729 0.049 0.052 0.133" 0.006" 0.168"
Education 0.014° 0.174* 0.420 0.081 0.202 0.110 0.311 0.101* 0.797 0.035
Employment 0.234 0.127 0.101 0.101 0.422 0.049 0.952 0.031 0.143 0.077
Age (years-old) 0.012° 0.041 0.827 0.000 0.047° 0.015 0.629 0.005 0.506 0.001
Onset (years-old) 0.105 0.023 0.101 0.010 0.997 0.000 0.910 0.002 0.846 0.000
Duration (years) 0.299 0.014 0.078 0.012 0.007° 0.027 0.874 0.002 0.466 0.001
Abbreviations: BN, bulimia nervosa; EDI-2 DT, EDI-2 drive for thinness.
“Bold: Effect size within a high/large range (1, > 0.10 or V > 0.15).
®Bold: Significant comparison.
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FIGURE 1 | Prevalence of the severity groups in the study. AN, anorexia nervosa; BN, bulimia nervosa; EDI-2 DT, EDI-2 drive for thinness.

severe = 11.4% and extreme = 38.9%). However, 86.8% of par-
ticipants with AN were categorised into the ‘significantly low’
ICD-11 severity group. Regarding the DT severity groups, while
most participants with AN (66.2%) were categorised into the low
DT group, only 26% of those with BN were categorised into the
low DT group.

5.3 | Treatment

Results from the chi-square test of independence (Table 2)
revealed a significant association between DSM-5 AN severity
groups and treatment outcome (* (9, n = 266) = 19.35, p = 0.02,
Cramer's V = 0.16). However, subsequent post-hoc pairwise
comparisons of severity groups (e.g., DSM-5 mild vs. DSM-5
moderate) using Holmes correction did not uncover significant
differences among the DSM-5 severity groups in treatment out-
comes (Table 2). Hence, in line with Chen et al.'s recommenda-
tions, we based our findings on the results of the post-hoc pairwise
comparisons.

Regarding the ICD-11 AN severity groups, it was found that
there was a significant relationship between the two ICD-11 AN
severity groups and treatment outcome X (3, n = 270) = 8.89,
p = 0.03, Cramer's V = 0.18, with those in the ‘significantly low
weight’ group having a lower likelihood to drop out from
treatment than those in the ‘dangerously low weight’ group
(SR = —1.98). Additionally, those in the ‘significantly low
weight’ group were more likely to achieve full remission than
those in the ‘dangerously low weight’ group (SR = 2.94).

Finally, we did not find any association between treatment
outcomes and the remaining tested severity indicators: DSM-5
BN ¥ (9, n = 350) = 16.28, p = 0.06; DT AN }* (3,
n = 266) = 0.22, p = 0.97 and DT BN }? (3, n = 362) = 1.30,
p = 0.73. Per Tian et al.'s (2018) recommendation, subsequent

post-hoc pairwise comparisons of DSM-5 BN severity groups
(e.g., DSM-5 mild vs. DSM-5 moderate) were conducted. With
Holmes correction, no significant associations in treatment
outcomes between the DSM-5 BN, DT AN and DT BN severity
groups were identified.

6 | Discussion

This study examined how pre-treatment severity classifications
(DSM-5, ICD-11 and DT) predicted treatment outcomes in
adults with AN and BN undergoing CBT-E. Most individuals
with AN fell into milder severity groups, while those with BN
were mostly in severe categories. Significant associations were
found only for ICD-11 AN severity groups, with the ‘danger-
ously low BMI’' group showing poorer outcomes than the
‘significantly low BMI” group. No other significant relationships
were found between treatment outcomes for AN and BN and
the DSM-5 and DT severity groups.

6.1 | Frequency Distribution of DSM-5, ICD-11
and DT Severity Groups

6.1.1 | Anorexia Nervosa

Our findings revealed that most individuals diagnosed with AN
fell into less severe categories across the three classification
systems: DSM-5 AN (mild and moderate severity groups,
60.5%), ICD-11 AN (‘significantly low weight’, 86.8%) and low
DT AN group (66.2%). Similar distributions have been noted in
prior studies for both DSM-5 and ICD-11 severity ratings (Dang
et al. 2023; Dakanalis et al. 2018; Smith et al. 2017).

Similarly, 66.2% of our participants were classified into the low
DT AN severity group, aligning with previous research showing
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lower DT scores in AN samples (Abbate-Daga et al. 2007; Penas-
Lledo et al. 2009; Ramacciotti et al. 2002). The prevalence of in-
dividuals with low DT may be influenced by ego-syntonic func-
tioning, resulting in the underreporting of cognitive factors and
fat phobia symptoms (Rieger et al. 2001). Overall, our study
found little evidence to support the effectiveness of the tested
severity ratings for AN in identifying individuals at the severe or
extreme end of AN severity within a treatment-seeking sample.

6.1.2 | Bulimia Nervosa

As regards to BN, using both the DSM-5 criteria and the
alternative DT severity ratings, we observed that a significant
proportion of our participants fell into the extreme severe DSM-
5 BN (38.9%) and high DT BN (74%) severity groups. This dis-
tribution of individuals at the severe end of the BN spectrum
appears notably elevated in our study compared to findings
synthesised by Dang et al.'s (2022) meta-analysis. Dang et al.
noted a more balanced distribution across DSM-5 severity
groups. The higher prevalence of individuals in the more severe
BN spectrum in our study could potentially be indicative of the
intense nature, including a longer duration of illness, of BN
experienced by individuals seeking treatment at a tertiary ED
treatment unit.

6.2 | Treatment Outcomes and Severity Groups
6.2.1 | DSM-5 Severity Rating for Anorexia Nervosa

Besides age and education status, no significant differences in
any tested sociodemographic variables were found. It is worth
noting that individuals in the extreme severe DSM-5 AN severity
group were significantly older than those in the milder DSM-5
AN severity groups. The reasons for these differences are un-
clear, but older age may reflect the chronicity of the illness
(Fernandez-Aranda et al. 2021), which might indicate a higher
severity of the disorder as defined by BMI.

While we found a significant association between the DSM-5
AN severity groups and treatment outcomes overall using the
chi-square test, subsequent pairwise post-hoc analyses did not
reveal significant differences across the groups. This aligns with
existing literature on the predictive validity of the DSM-5 AN
severity rating (Dalle Grave et al. 2018; Smink et al. 2014). Our
study suggests that the DSM-5 severity groups based on BMI
may not be clinically useful in predicting treatment outcomes
for individuals undergoing CBT-E. This raises questions about
the validity of the current arbitrary BMI cut-off for determining
AN DSM-5 severity groups, especially given the established link
between low BMI and poor long-term outcomes (Button, Cha-
dalavada, and Palmer 2010; Lowe, Miller-Kovach, and Phe-
lan 2001). Therefore, future research should explore alternative
BMI cut-off scores that may offer better predictive accuracy in
AN treatment outcomes.

6.2.2 | ICD-11 Severity Rating for Anorexia Nervosa

In terms of the ICD-11 AN severity rating, we found that the
individuals in the ‘significantly low group’ were less likely to
drop out from treatment and achieve full remission than those
with a ‘dangerously low weight’. These findings are consistent
with previous studies that have found that having a
BMI < 14.0 kg/m? significantly correlated with having a poorer
prognosis (Button, Chadalavada, and Palmer 2010; Engelhardt
et al. 2021; Rosling et al. 2011). As such, the current study
provides supporting evidence for BMI as an indicator of CBT-E
treatment outcomes in AN, which is in line with previous
research (Engelhardt et al. 2021).

It is worth to note that the debate centres once more on
selecting a cut-off score that can effectively distinguish all
pertinent AN-clinical variables. While the ICD-11 proposed a
severity rating that is indicative of treatment outcomes, it fell
short in capturing differences in the baseline level of ED psy-
chopathology (Supporting Information S2). Yet, for practical
implementation in daily clinical practice for risk assessment or
treatment stratification, an effective severity indicator must
encompass a diverse range of clinical indicators, including
baseline general and ED psychopathology.

While both the DSM-5 and ICD-11 severity ratings for AN are
based on BMI, our findings revealed a significant relationship
between the ICD-11 and treatment outcomes, but not for the
DSM-5 AN severity groups. This discrepancy may be attributed to
the different number of severity groups within each rating system.
Specifically, the presence of only two severity groups in the ICD-
11 system may enhance the ability to detect significant findings
compared to the four severity groups in the DSM-5 AN classifi-
cation. Furthermore, both systems recognise a BMI below 14 kg/
m? as indicating extremely severe AN, but they differ in how
changes in BMI affect severity categorisation. A one-point change
in BMI can shift individuals from DSM-5 moderate to DSM-5
severe categories, whereas the ‘significantly low BMI’ category
in ICD-11 (the less severe of the two ICD-11 severity groups)
encompasses all individuals with BMI greater than 14 kg/m?,
potentially leading to more detectable significant differences.
Regardless of the different pattern in results between the DSM-5
and ICD-11 severity ratings for AN, this study refrains from
supporting the integration of these two severity ratings into
clinical practice.

6.2.3 | Bulimia Nervosa

While previous research supports the effectiveness of DSM-5
BN severity ratings in assessing baseline ED psychopathology
(e.g., Dang et al. 2022), our study found no significant differ-
ences among these groups regarding treatment outcomes. This
contrasts with prior findings that linked DSM-5 BN severity
ratings to abstinence from compensatory behaviours in adults
with BN and a decrease in ED-related attitudinal outcomes in
adolescents with BN (Dakanalis et al. 2017; Gorrell et al. 2019).
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One potential explanation for this discrepancy could be our
study's stricter criteria for defining good treatment outcomes,
which incorporate both attitudinal and behavioural aspects.
This differs from previous studies that focused solely on
behavioural outcomes or considered attitudinal and behavioural
aspects separately. Overall, our study did not support the use of
DSM-5 BN severity ratings to predict treatment outcomes in
adults with BN. This aligns with the assumption in the current
DSM-5 BN severity rating that different purging behaviours are
interchangeable, although studies suggest that the type and
number of purging behaviours are associated with different
psychopathologies and treatment responses (Bruce and
Steiger 2013; Gianini et al. 2017).

6.3 | Drive for Thinness as an Alternative Severity
Rating for Anorexia and Bulimia Nervosa

Prior research has supported using DT as a severity indicator for
AN and BN to assess baseline ED and general psychopathology
(Krug et al. 2021). However, our study found no significant
associations between DT severity groups and treatment out-
comes in individuals with AN and BN. This contrasts with
previous findings suggesting that higher DT is linked to poorer
treatment outcomes in both AN and BN (Prost-Lehmann
et al. 2018; Keski-Rahkonen et al. 2013; Schnicker, Hiller, and
Legenbauer 2013).

The differences in our findings regarding DT severity groups
and treatment outcomes compared to previous studies may be
due to different study designs. Previous studies based their AN
treatment outcome criteria on participants’ weight and scores on
the Eating Attitudes Scale-26 (Garner, Olmstead, and
Polivy 1983; Prost-Lehmann et al. 2018) or participants' treat-
ment dropout status (Schnicker, Hiller, and Legenbauer 2013),
while our focus was on the absence of DSM-5 AN criteria
symptoms (both attitudinal and behavioural). For BN, Keski-
Rahkonen et al. (2013) conducted a cohort study involving
participants with varying treatment histories, types, and dura-
tions, while Schnicker, Hiller, and Legenbauer (2013) exclu-
sively examined BN participants who either completed or
dropped out of CBT-E treatment, without directly considering
BN behavioural and attitudinal symptoms as in our study.

Another possible explanation for the discrepancies between our
results and earlier studies may be that previous research
examined the relationship between DT and treatment outcome
on a continuous scale, whereas we used the cut-off score pro-
posed by Garner et al. (1984) to delineate the two distinct
groups. This method might reduce statistical power compared to
using continuous variables. Nevertheless, our study is the first to
investigate the relationship between an alternative severity in-
dicator, DT and treatment outcome.

6.4 | Implications

This study is the first to directly compare the efficacy of current
severity ratings for AN and BN in predicting CBT-E treatment
outcomes among adults seeking treatment. The potential to use

baseline clinical information to predict outcomes can inform
clinicians, patients and families about the expected treatment
duration and types. While the results support the ICD-11 AN
severity rating to some extent, their inability to capture other
clinical information highlights the ongoing need for compre-
hensive clinical assessments. Considering additional indicators
such as overvaluation of weight/shape or perfectionism (key
features in EDs per Fairburn, Cooper, and Shafran 2003) could
offer deeper insights into these disorders’ complex psychopath-
ological aspects. This approach, encompassing the various di-
mensions of AN and BN, can yield a more focused and
comprehensive understanding, leading to more effective clinical
decisions and treatment strategies.

6.5 | Strength and Limitations

This study has strengths worth noting. Firstly, it includes par-
ticipants from both inpatient and outpatient clinics at a repu-
table ED unit in Spain, enhancing the generalisability of our
findings across these settings. Secondly, participants received
interventions from trained clinical psychologists following
consistent CBT-E treatment procedures.

Conversely, there are also several limitations to the current
study that need to be discussed. First, the demographic
composition of our sample comprises females who are pre-
dominately white, raising concerns about the generalisability of
our findings to diverse ethnicities, age groups and genders.
Therefore, future research investigating the clinical utility of the
DSM-5, ICD-11 and alternative ED severity ratings in a more
diverse sample with different social and demographic back-
grounds is needed.

Second, this study examines the relationship between DSM-5,
ICD-11 and DT severity groups and treatment outcomes. While
treatment outcome is a crucial aspect that these severity ratings
are expected to index, other relevant domains—such as disor-
dered eating, cognitive impairments, level of disability and
quality of life—are also important for assessing their validity but
were not examined in this study. Therefore, future research
should include more comprehensive studies that explore a
broader range of domains.

Third, recognising the complexity of eating disorders, a rigid,
one-size-fits-all structured interview approach may miss
important aspects of the disorder, hence semi-structured in-
terviews were conducted by senior clinicians to establish ED
diagnosis. It is recognised that semi-structured interviews can
be susceptible to bias, and incorporating a second rater in future
studies could help minimise this potential bias.

Fourth, our exploration of the relationship between the three
assessed severity ratings based on DSM-5, ICD-11 and DT and
CBT-E treatment outcomes was conducted cross-sectionally,
restricting our ability to track changes in symptomatology over
time. Furthermore, the evaluation of treatment outcomes, in the
current study, relied on combining changes in attitudinal,
behavioural and physical symptoms into a categorical variable,
impeding our ability to observe changes in each of these specific
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aspects over time. As such, future research should be conducted
longitudinally and measure the changes of each aspect of ED
symptomatology separately rather than looking at as altogether.

Lastly, the study only assessed purging behaviours specified in
the DSM-5 for individuals with BN, excluding other compen-
satory behaviours like insulin misuse or diet pill use, which
could introduce confounding factors. Additionally, the study
lacked statistical power to explore how distinct compensatory
patterns impact treatment outcomes within different DSM-5 BN
severity categories. For example, individuals with laxative abuse
have been found to have higher baseline general and eating
disorder psychopathology compared to those who engage in
other purging behaviours (Tozzi et al. 2006), suggesting that
individuals with laxative abuse may respond differently to
treatment compared to those engaging in excessive exercise,
even if they fall within the same DSM-5 BN severity group.
Future research should include a wider range of compensatory
behaviours and investigate whether specific patterns moderate
the relationship between DSM-5 BN severity groups and treat-
ment outcomes.

6.6 | Conclusion

In conclusion, our study aimed to assess the predictive validity
of DSM-5, ICD-11 and DT severity ratings that are currently
proposed for AN and BN within an all-female treatment-seeking
patient group. Interestingly, only the ICD-11 AN severity
groups exhibited a significant association with treatment out-
comes. Specifically, the higher BMI group classified as ‘signifi-
cantly low’ demonstrated more favourable outcomes compared
to the lower BMI group labelled as ‘dangerously low’. Our
current findings underscore the limitation of relying on a single
severity indicator to comprehensively capture the multifaceted
nature of AN and BN. Consequently, there is a compelling need
to redirect attention towards exploring and developing severity
indicators tailored for specific purposes, reflecting the nuanced
complexities inherent in the assessment and treatment of ED.

Data Availability Statement

The data that support the findings of this study are available on request
from the corresponding author. The data are not publicly available due
to privacy or ethical restrictions.
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Chapter 8: Do Weight Suppression and BMI Predict Average Levels of Body

Dissatisfaction and Disordered Eating Urges in a Community Sample?

8.1 Chapter Introduction
The DSM-5 and ICD-11 use BMI-based cut-offs to classify the severity of AN, but

their approaches differ significantly. The ICD-11 BMI severity cut-off at 14 kg/m? is based
on clinical guidelines and research evidence, while the DSM-5 four severity groups are set
using arbitrary BMI thresholds. This arbitrary basis may partly explain why the DSM-5 often

falls short in capturing the full complexity of AN psychopathology.

In Chapter 7 (Study 5), our findings indicate that while the ICD-11 severity rating
may help predict treatment outcomes, it does not adequately distinguish baseline levels of ED
psychopathology. By contrast, the DSM-5 fails to effectively capture both ED
psychopathology (Krug et al., 2021) and treatment outcomes (Dang et al., 2024). These
inconsistencies between the two frameworks raise questions about the validity of their
respective BMI cut-offs. To address these concerns, we re-examined the BMI-based approach

by analysing BMI as a continuous variable within a community-based sample.

An alternative indicator, weight suppression, defined as the difference between an
individual's highest lifetime weight and current weight, has gained attention as a potential
measure of AN severity (Khalil et al., 2024). Both clinicians and researchers, including
psychologists and dietitians interviewed in Study 2 (Chapter 4), regard weight suppression as
a potential marker of AN. Weight suppression reflects the active weight-control behaviours
characteristic of AN, offering insight into an individual’s dietary restraint and OWS, both

central aspects of AN (Lowe et al., 2018).

The final study of this thesis (Study 8), conducted with a sample of 686 adults from

the community, utilised EMA to examine BMI and weight suppression as continuous
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variables in predicting both average and daily fluctuations in disordered eating urges and
body dissatisfaction. EMA was chosen for its ability to capture real-time data in natural
environments, reducing recall bias and enhancing ecological validity (Raugh et al., 2019).
The EMA approach also allowed for the identification of dynamic patterns and triggers that
static measures often overlook, providing insight into the relationship between BMI, weight
suppression, and disordered eating behaviours. Ultimately, it offers a clearer understanding of
how these two indicators might contribute differently to the daily clinical presentation of AN

in a community-based sample.
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8.2 Study 6. Do Weight Suppression and BMI Predict Average Levels of Body

Dissatisfaction and Disordered Eating Urges in a Community Sample?

This study is currently under the second round of review with the European Eating

Disorders Review

Dang, A., Fuller-Tyszkiewicz, M., Kiropoulos, L., & Krug, I. Do Weight Suppression and
BMI Predict Average Levels of Body Dissatisfaction and Disordered Eating Urges in a

Community Sample?
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Abstract

The current study used an ecological momentary assessment (EMA) design to assess whether
BMI and weight suppression [the difference between highest and current weight] predicted
experiences of state-based body dissatisfaction and disordered eating urges, including dietary
restriction, excessive exercise, binge eating, and unhealthy eating. The study collected data
from 686 adults (75% female) through six daily EMA surveys throughout seven days (42
possible assessments). Multilevel modelling analyses showed that individuals with a low
BMI (p = .005) and weight suppression (p = .004) tend to report having a higher body
dissatisfaction average. Furthermore, those with higher BMI (p <. 001) and a higher weight
suppression (p = .039) were more likely to report having urges to engage in unhealthy eating.
All two weight-based severity ratings (i.e., BMI and weight suppression) had a null effect in
predicting state-based averages in body dissatisfaction and disordered eating urges in a
predominantly female community-based sample. Our results emphasise the limited usage of

the weight-based indicators in indexing ED-related state-based variables.

Keywords: eating disorders; weight suppression; BMI; body dissatisfaction
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1. Introduction

Eating disorders (ED) are common among university students, with up to 9% experiencing
clinical disorders (Hay et al., 2023) and up to 40% showing subthreshold symptoms (Sparti et
al., 2019). This highlights the need to understand symptom precursors for prevention and
management. Both BMI and weight suppression (the difference between highest and lowest
adult weight; Lowe, 1993) are linked to body dissatisfaction and disordered eating urges—
key ED risk factors. However, most studies on BMI and weight suppression's predictive
validity are cross-sectional and focus on clinical samples (Dang et al., 2022; 2023). Given ED
symptoms’ variability and prevalence in community samples (Nagata et al., 2020), this study
addresses gaps by examining how BMI and weight suppression predict changes in body
dissatisfaction and disordered eating urges in a community sample using a micro-longitudinal

design.
1.1. Body mass index

The role of BMI in predicting body dissatisfaction and disordered eating is
inconsistent across both clinical and community settings. Several studies (e.g., Duncan et al.,
2017; Ro et al., 2012) reported a positive association between higher BMI and increased rates
of disordered eating and ED risk. Conversely, others (e.g., Argyrides et al., 2020; Stice et al.,
2002, 2017) found no link between BMI and body dissatisfaction or disordered eating.

Furthermore, both the DSM-5 and ICD-11 use BMI as a severity rating for anorexia
nervosa (AN), characterised by extreme food restriction, intense fear of weight gain, and a
distorted body image. The DSM-5 categorises AN severity into four groups based on BMI:
mild (>17.0 kg/m?), moderate (16—16.99 kg/m?), severe (15—15.99 kg/m?), and extreme (<15
kg/m?). The ICD-11 categorises individuals with AN into "significantly low body weight"
and "dangerously low body weight" using a cut-off of BMI < 14.0 kg/m?. Although no

studies have directly assessed the predictive validity of the ICD-11, a recent meta-analysis
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(Dang et al., 2022) of five studies (Dalle Grave et al., 2018; Gianini et al., 2017;
Machado et al., 2017; Smith et al., 2017; Zayas et al., 2018) evaluating the severity
index for AN, including the DSM-5 severity classification, found limited support for
using BMI to index ED psychopathology. Additionally, over 80% of the studies in
this field used clinical-based samples (Dang et al., 2022).

Overall, despite BMI being proposed as a severity rating for AN, studies have
found limited and inconsistent evidence to support its predictive validity for changes
in body dissatisfaction and disordered eating urges in both clinical and community-
based settings. Since ED symptomatology exists along a severity spectrum and
clinically significant disordered eating is often observed within community samples
(Nagata et al., 2020), this study aimed to re-examine the predictive validity of BMI
for average changes in these factors in a naturalistic environment, rather than in the
cross-sectional designs used in previous studies.

1.2. Weight suppression

A key critique of using BMI to predict disordered eating and body
dissatisfaction is its neglect of an individual's weight history (Dang et al., 2021).
Weight suppression, linked to future weight gain and the development or worsening
of ED symptoms, may be crucial in predicting the level of body dissatisfaction and
disordered eating urges (Jennings et al., 2017; Gorrell et al., 2019). Being at a reduced
body weight (i.e., weight suppressed) is thought to slow metabolism and create
biological pressure to regain lost weight, increasing the risk of subsequent weight gain
(Carter et al., 2008; Ochner et al., 2013), potentially leading to efforts to maintain
weight suppression through restrictive eating and compensatory behaviours, which
may contribute to symptoms (Juarascio et al., 2019).

Several studies support the biological and psychological significance of

weight suppression in both clinical (e.g., Berner et al., 2013; Stice et al., 2020) and
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community-based samples (e.g., Burnette & Mazzeo, 2020) studies. Gorrell et al. (2019)
conducted a narrative review (N = 31) looking at the relationship between weight suppression
and disordered eating and weight outcomes across both community and clinical-based
samples (e.g., AN, Bulimia Nervosa). They concluded that weight suppression is a useful
index of ED symptom severity in clinical and community samples (Gorrell et al., 2019).
Subsequent studies have further supported its role in indexing ED severity in both adults
(Garber et al., 2019) and adolescents (Mathews et al., 2021) with clinical diagnosed ED.
However, no study has directly examined the predictive validity of weight suppression in
predicting average daily changes in body dissatisfaction and disordered eating urges, nor
compared its predictive validity directly to BMI.

1.4. Ecological Momentary Assessment

Studies assessing the predictive validity of BMI, including those using DSM-5 and
ICD-11 cutoffs for severity rating, and weight suppression, have primarily relied on
retrospective self-report methods. These methods provide insight into person-level
characteristics associated with ED symptomatology. However, these methods are susceptible
to retrospective bias, specifically since a few studies have found evidence of low
correspondence between trait and state averages for the same variables (e.g., Portingale et al.,
2023). To address this, studies on ED have begun using Ecological Momentary Assessment
(EMA) to monitor real-time changes in disordered eating and body dissatisfaction, which is
defined as the negative subjective evaluation of one's body (Lantz et al., 2018; Portingale et
al., 2022), while also minimising recall bias (Shiffman et al., 2008).

To date, only one EMA study (Fuller-Tyszkiewicz et al., 2020; N = 260) has
examined the relationship between state-based variables (e.g., mood, body dissatisfaction,
appearance comparisons) and trait-based ED severity, measured by the Eating Attitudes Test-
26 (EAT-26; Garner et al., 1982). Fuller-Tyszkiewicz et al. (2020) found that state-based

variables predicted 34% of changes in trait-based ED severity measured by the EAT-26 total
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score. However, their study focused on an all-female community sample, and ED
severity was not based on BMI and weight suppression — which is the most known
severity indicator for restricted types of eating disorders (e.g., AN). BMI and weight
suppression are considered snapshots of an individual's current physiological state,
yet no study has explored whether they predict state-based ED-related variables (e.g.,
body dissatisfaction) in a community-based sample (Dang et al., 2021; 2022).
1.5. Limitations and Gaps in the Literature

The current literature lacks exploration of the potential of BMI and weight
suppression in assessing disordered eating in real-life settings. Moreover, studies
examining the predictive validity of BMI in indexing body dissatisfaction and
disordered eating have often used the DSM-5 proposed arbitrary BMI cut-off, lacking
a research-based foundation. Therefore, it is important to take a step back and
investigate whether BMI and weight suppression can effectively predict state-based
variable averages, such as body dissatisfaction and disordered eating urges, using an
EMA approach within a community sample.
1.6. The current study

Using a micro-longitudinal EMA design, this study employed a community-
based sample to assess and compare the predictive validity of BMI and weight
suppression as continuous variables in predicting state-based body dissatisfaction and
disordered eating urges. This study used disordered eating urges as proxies for actual
disordered eating behaviours, leveraging the connection between urges and behaviour
engagement as shown in previous studies (Tasca et al., 2009). Daily disordered eating
urges were analysed separately for dietary restraint, excessive exercise, binge eating,
and unhealthy eating reflecting their distinct purposes. Dietary restraint directly
addresses body dissatisfaction (Fitzsimmons-Craft et al., 2016), while excessive

exercise serves as an alternative disordered eating practice (Gongalves & Gomes,
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2012). Binge-eating is often linked to body dissatisfaction and is seen as a distraction
accompanied by purging behaviours (Meyer & Waller, 1999). In the current study,
urges for overeating, akin to loss of control eating central to binge eating
(Goldschmidt et al., 2014), were also assessed as a proxy for binge eating behaviours.

The study also aimed to assess whether baseline ED psychopathology (measured by
the EAT-26) moderated the relationships between BMI, weight suppression, and state-based
body dissatisfaction and disordered eating urges. This is important as research (e.g., Coffino
et al., 2016) highlights how trait ED symptoms influence the link between BMI, weight
suppression, and urges like binge eating or dietary restraint. It is intuitive that individuals
with heightened ED symptoms, low BMI, or high weight suppression may experience
stronger daily disordered eating urges. Understanding these moderation effects clarifies how
BMI and weight suppression differ based on ED symptom severity. Overall, based on the
current literature, it was hypothesised that:

HI: A lower continuous BMI, but higher weight suppression assessed at baseline
would predict a higher state-based body dissatisfaction, and more frequent disordered eating
urges (dietary restraint, excessive exercise, binge eating and unhealthy eating).

H2: The EAT-26 total score assessed at baseline would moderate the relationships
between BMI and weight suppression, and state-based body dissatisfaction and disordered
eating urges (dietary restraint, excessive exercise, binge eating and unhealthy eating).

2. Method
2.1. Participants

After obtaining approval from the Human Research Ethics Committee, participants
were recruited through the University’s Research Experience Program and various social
media platforms. Out of 1932 baseline survey respondents, 969 completed the EMA phase.
To avoid bias from systematic completion differences, 283 participants who completed less

than 50% of EMA surveys were excluded (Shiffman et al., 2008). The remaining participants
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provided a comparable number of surveys to those in similar EMA studies (e.g.,

Fuller-Tyszkiewicz et al., 2019). The final sample comprised 686 participants (mean

age = 19.95, SD = 4.54; mean BMI = 22.14 kg/m?, SD = 4.33) aged 18 to 76, with 37

reporting a lifetime ED diagnosis. Most were female (75%), single (69%), had

completed year 12 or less (83%), and identified as Asian (55%). Detailed

demographic characteristics are in Table 1.

Table 1.

Demographic characteristics of the total sample.

Demographic variables Statistics
Age (M £ SD) 19.95+4.54
Gender (%)

Female 516 (75%)
Male 161 (23%)
Others 9 (1%)
Sexual orientation (%)

Heterosexual 523 (78%)
Homosexual 28 (4%)
Bisexual 96 (14%)
Asexual 10 (1%)
Others 16 (2%)
Ethnicity (%)

Caucasian 242 (35%)
Southern Asian/ Southeast Asian 200 (29%)
Easter Asian 178 (26%)
Others 66 (10%)
Marital Status (%)

Single 474 (69%)
In a relationship 198 (29%)
Married 12 (1.7%)
Others 2 (0.3%)

Education (%)
Year 12 or below

605 (83%)

Certificate 10 (1.3%)
Diploma 23 (3.3%)
Bachelor’s Degree 71 (9.7)
Postgraduate 20 (2.7%)
Eating disorder diagnosed (%)

No 649 (95%)
Yes 37 (5%)
ED Risk Status

Not At risk 556 (82%)
At risk 130 (18%)

Note. ED: Eating Disorder
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2.2. Procedure

2.2.1. Phase 1: Trait-Based Assessment

After signing up for the study, participants were first provided with a web link to an
online survey platform with information about the study, including a consent form. Once
consent had been obtained, participants were asked to provide their email and a self-
generated unique identifier (ID) to be able to link the trait (Phase 1) and state-based (Phase 2)
data. Participants were then asked to fill in a baseline survey, which gathered demographic
information and the variables (BMI and weight suppression) of interest. Upon completion,
participants were emailed instructions on how to download and use the custom-built EMA

smartphone app SEMA3.

2.2.2. Phase 2: Ecological Momentary Assessment

The morning after completing Phase 1, SEMA3 sent push notifications six times per
day at semi-random intervals (every 1-2 hours) between 9:00 AM and 10:00 PM for seven
days (up to 42 assessments). Participants completed a brief 1-2 minute survey on body
dissatisfaction and disordered eating urges. Random intervals aimed to reduce response bias,
while the brief survey minimized participant burden (Fuller-Tyszkiewicz et al., 2020).
Participants had a 30-minute window to complete each survey before it expired and was
marked as missing. Researchers provided support and sent up to two reminders over seven
days to those with less than 50% compliance (Chia et al., 2018). Participants were debriefed
upon study completion. Participants recruited from the community were entered into a draw
to win one of five AUD100 e-gift cards, (see flowchart, Supplementary 1).
2.3. Measures
2.3.1. Baseline Measures

2.3.1.1. Demographics. Participants provided self-reported information on various
demographic-related variables, including their age, gender, sexual orientation, current height,

highest weight, current weight, and lowest weight (used to calculate BMI, and weight




suppression), primary language, cultural background, marital status, the highest level
of education completed, and whether they had a lifetime diagnosis of an ED (current
or prior).

2.3.1.2. Eating pathology. Participants' attitudes and behaviours related to
eating were evaluated using the EAT-26 (Garner et al., 1982). The EAT-26 includes
26 items scored on a 4-point Likert scale (0-3), with a possible total of 0—78 points.
A total score of > 20 was used to differentiate individuals with clinically significant
disordered eating from those with subclinical levels (Garner, et al.,1982). In the
present study, the internal consistency of the EAT-26 was strong (Cronbach's alpha
=.93).
2.3.2. Ecological Momentary Assessment Measures

2.3.2.1. Body dissatisfaction. Participants were asked about their current
satisfaction with their appearance (i.e., “How satisfied are you with your appearance
right now?”) using an 11-point scale ranging from 0 (completely dissatisfied) to 10
(completely satisfied). The responses were reverse scored so that a higher score
indicated a higher level of body dissatisfaction. This single-item measurement was
adapted from previous EMA studies in ED literature that examined body
dissatisfaction (Fuller-Tyszkiewicz et al., 2020; Portingale et al., 2023, Liu et al.,
2022, Martin et al., 2023).

2.3.2.2. Urges to engage in disordered eating. Participants were asked to
report whether they had experienced urges to engage in specific disordered eating
behaviours since the previous survey. These behaviours included: (a) "Urge to
consciously restrict food intake to control weight/shape" (dietary restraint), (b) "Urge
to engage in at least 15 minutes of exercise to control weight/shape" (exercise), (c)
"Urge to eat a large amount of food relative to what others would eat in the same

situation/time" (binge eating), and (d) Urge to eat unhealthy food". Participants

138




139

responded with a code of 1 for "yes" and 0 for "no". Similar items have been used in previous
studies to assess DE behaviours and have demonstrated validity about disordered eating
constructs (Fitzsimmons-Craft et al., 2016, Martin et al., 2023; Portingale et al., 2022).

2.4. Statistical analysis

2.4.1. Preliminary analyses

Prior to the main analyses, the quality of the baseline and EMA data was evaluated.
There was no missing data among BMI, weight suppression, eating psychopathology
(measured by the EAT-26) as participants were required to answer all questions during Phase
1 via the Qualtrics platform.

There were no missing data in Phase 2 of the EMA, but participants varied in the
number of completed surveys out of 42. Preliminary tests checked for biases by analyzing
compliance rates using Pearson’s correlation or ANOVA with baseline demographic and
predictor variables to find differences between those who completed over 50% and those with
less than 50% compliance.

Second, all EMA-assessed variables used as outcomes in the hypothesis testing (e.g.,
state body dissatisfaction) were examined for time-related and reactivity effects. This
involved inspecting whether reports of these outcomes differed based on the time of day (in
hourly blocks), day of the week (weekday vs. weekend), and/or the order of assessment
throughout the EMA phase. Any significant time-related or reactivity effects were included
as covariates in the final models to account for their effects on the modelled outcome
variables.

2.4.2. Main analyses

Multilevel modelling was employed for hypothesis testing to account for the non-
independence of data resulting from repeated assessments during the EMA phase. We
employed a bottom-up approach to data analysis, gradually increasing the complexity of our

models. First, null models - only including Level 1 outcome variables (state body




dissatisfaction and disordered eating urges) - were tested to explore between-person
differences in average levels for these constructs relative to within-person fluctuations.
Multilevel modelling was only utilised when significant variance was observed across
individuals, based on intraclass correlation coefficients (ICC) exceeding 5%.

Next, the Level 2 predictors (BMI and weight suppression) were individually
included in the models to evaluate their effects on predicting the average of Level 1
outcome variable. Finally, we assessed the moderating effect of the Level 2 trait EAT-
26 total score on the relationships between both BMI and weight suppression and the
tested Level 1 outcome variables (body dissatisfaction and disordered eating urges).
All data pre-processing and analyses were conducted using RStudio version 4.0.2. P
value of <.05 was considered statistically significant.

To compare BMI and weight suppression in their ability to predict changes in
interested state-based variables using standardised beta coefficients, participants’
BMI, weight suppression and weight span were converted into z scores (M = 0 and
SD =1).

3. Results
3.1. Preliminary analyses
3.1.1. Compliance

On average, participants completed 33.21 (SD = 6.15) out of 42 possible EMA
surveys, indicating a compliance rate of 79.07%. There were no significant
associations between compliance rates for EMA surveys and BMI (p = .546), weight
suppression (p = .091), EAT-26 total score (p = .277), or various demographic-related
variables, including age (p = .254), ethnicity (p = .414), education (p = .517), gender
(p = .865), sexual orientation (p = .764), marital status (p = .051) and ED lifetime
diagnosis (p = .734).

3.1.2. Time-related and reactivity effect
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Significant reactivity effects were found for all Level 1 outcome variables (see Table
2). Specifically, throughout phase 2, scores for body dissatisfaction (p <.001) increased,
while urges for dietary restraint (p <.001), excessive exercise (p <.001), and unhealthy eating
(p <.001) decreased. It was also observed that lower urges for dietary restraint (p <.001),
excessive exercise (p <.001), unhealthy eating (p <.001), and higher urges for binge eating (p
=.026) were reported later in the day. A significantly higher body dissatisfaction was
reported on weekdays compared to weekends (p = .007). Therefore, to account for these
effects, the order of assessment, time of day, and day of week were included as covariates in

the main analyses.




Table 2.

Effects of Order of Assessment, Time of Day, and Day of Week on Outcomes
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Predictors

Body dissatisfaction

Negative mood

Urges for exercise

Urge for dietary restraint

Urges for binge eating

b t p

b t P

b t

Order of
assessment
Time of day

Day of week

0.009 797  <.001

-0.006  -1.96 .050

0.066 2.676 .007

-0.001 -7.83 <.001

-0.003 -6.81 <.001

0.004 1.16 .245

-0.00008  -.0723

0.001 2.39

-0.001 -0.21

Urges for healthy
eating

b t 2

- -6.38  <.001
0.001

- 3.95 <001
0.002

- -1.53 127
0.007

Note. b = unstandardised coefficients, t = t-values for continuous variable, significant p values are bolded.
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3.2. Main analyses

3.2.1. Descriptive Statistics

Descriptive statistics of both Level 1 and Level 2 variables (Table 3), including
means, standard deviations, and the possible range of continuous variables, as well as
frequencies for categorical variables, are presented in Table 3. There was no concern with
multicollinearity among the predictors as the correlations between these variables were small
(see Supplementary Figure 2). On average, moderate levels of body dissatisfaction were
observed in the EMA assessments. Urges for binge eating were reported relatively
infrequently (7%), while urges for dietary restraint (35%) and exercise (28%) were more
frequently reported. Additionally, 19% of the participants were found to have exhibited

clinically significant levels of ED symptoms based on their scores on the EAT-26 (> 20).




Table 3.
Descriptive statistics for Level 1 and Level 2 variables

Variables M+ SD ICCgp Range
Level 1

Body Dissatisfaction 5.09+2.34 0.51 0-10
Urges for dietary restraint (n, %) 177 (35%) 0.39 0-1
Urges for exercise (n, %) 190 (28%) 0.29 0-1
Urges for healthy eating (n, %) 182 (27%) 0.24 0-1
Urges for binge eating (n, %) 49 (7%) 0.21 0-1
Level 2 Min-Max
BMI 22.14+4.33 - 15.1-58.6
Weight Suppression 4.96 +5.08 - 0-66
EAT-26 11.56 £ 11.63 - 0-65

Note: EAT-26: Eating Attitudes Test-26
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3.2.2. Multilevel modelling

3.2.2.1. (H1) BMI and Weight Suppression Predicting Daily Changes in body
dissatisfaction, and disordered eating urges

A lower BMI predicted greater average levels of body dissatisfaction (p = .005), and
lower urges of having unhealthy eating (p <.001; Table 4).

A lower level of weight suppression was found to be associated with higher average
levels of body dissatisfaction (p = .004) and lower urges to engage in unhealthy eating (p
=.039) throughout the one-week EMA period. No other significant associations were
identified between BMI and weight suppression with the other state-based EMA variables.
3.2.2.2. (H2) Moderating Effects of EAT-26 Total Score

Moderation analyses revealed a significant moderation effect of the overall EAT-26
score on the relationship between BMI and urges for dietary restraint (p = .021). Specifically,
BMI has a positive relationship with dietary restraint at low levels of disordered eating
symptomatology and a negative relationship with dietary restraint at high levels of disordered

eating symptomatology.




Table 4

Fixed Effects for BMI and Weight Suppression, Predicting Outcomes and Moderation Effects of EAT-26 on the tested relationships.

Predictors Body dissatisfaction Urge for dietary restraint ~ Urges for excessive Urge for dietary restraint  Urges for unhealthy eating
exercise
b(95%  se p b(95% se p b(95% se p b se p b (95% Se p
ClIs) Cls) Cls) (95% Cls)
Cls)

BMI -0.13 0.049 .005 0.17 0.12 134 0.15 0.09 102 0.17 0.24 129 0.26 0.08 <.001
Weight Suppression -0.14 -0.005 .004 0.08 0.12 498 0.13 0.09 158 0.21 0.11 067 0.16 0.08 .039
BMI x EAT-26 total -0.001 -0.004 .797  -0.02 0.01 021 -0.02 0.01 .078 -0.002 0.01 .866  0.01 0.01 516
Weigh Suppression x -0.004 -0.004 342 -0.01 0.01 182 0.001 0.01 .890 -0.004 0.01 .670  0.01 0.01 282

EAT 26 total

Note. EAT-26: Eating Attitudes Test-26
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4. Discussion

The current EMA study examined whether BMI and weight suppression would
predict state-based body dissatisfaction and disordered eating urges averages in a sample of
predominately female university students throughout a period of seven days. Our findings
showed limited support for our two weight-based ratings in predicting state-based body
dissatisfaction and disordered eating urge averages. Notably, lower BMI and weight
suppression were associated with higher body dissatisfaction, while lower BMI was linked to
higher urges for unhealthy eating, and higher weight suppression was associated with
increased urges for unhealthy eating. Further moderation analyses for trait-based ED
symptomatology (assessed through the total EAT-26 score) on the tested relationships were
mainly found to be non-significant. Each of these findings will be discussed in more detail in
the subsequent paragraphs.

4.1. Predictive validity of BMI on state body dissatisfaction and disordered eating urges

Consistent with previous studies (e.g., Porras-Garcia et al., 2020), we also found that
those with a lower BMI tended to report greater daily body dissatisfaction body
dissatisfaction relative to those with a higher BMI. Although the exact mechanisms behind
this relationship remain unclear, previous studies have suggested that individuals with a
lower BMI tend to overestimate their body size and shape, while those with a higher BMI
might provide an underestimation (Cornelissen et al., 2015; Porras-Garcia et al., 2020).
However, there are also other studies (e.g., Jones et al., 2019; Kogure et al., 2019) that found
contradicting results to ours where individuals with a higher BMI were more likely to
experience higher levels of body dissatisfaction. Such disparities can be attributed to
differences in the methodology or the sample characteristics (e.g., university students vs.
general or clinical ED populations). Specifically, our study focused on university students
with a mean BMI within the normal range (22.14 kg/m?), while other research was conducted

with individuals whose mean BMI fell within the overweight range (e.g., 29.1 kg/m?; Kogure




et al., 2019). Therefore, the current finding regarding BMI as an important predictor
of body dissatisfaction can only be generalised to populations that have similar
characteristics to ours.

Another important finding was that a lower BMI was related to greater urges
to engage in unhealthy eating. This finding contradicts the existing literature, which
has shown a significant positive association between BMI and unhealthy eating
behaviours (Guertin et al., 2021; Heerman et al., 2017). It is important to note,
however, that previous studies have primarily focused on individuals' actual
engagement in unhealthy eating behaviours, whereas our study assessed only the
presence of urges to engage in such disordered eating behaviours. The relationship
between urges and actual behaviours can be influenced by factors such as
preoccupation with food and eating as well as dietary restraint. Nevertheless, the
complexity of such relationships should be further investigated in future research.

4.2. Weight suppression predicting body dissatisfaction and disordered eating urges.

Inconsistent with our predictions and the literature (e.g., Berner et al., 2013;
Burnette et al., 2018), lower weight suppression was found to be associated with a
higher average daily level of body dissatisfaction. Such discrepancy from previous
studies can be once again attributed to the lower mean weight suppression observed in
our university student sample (M = 4.96) compared to similar community-based
studies, where mean weight suppression ranges were from 8.19 to 12.85 (e.g., Chen et
al., 2022; Burnette et al., 2018). Differences in mean weight suppression between our
study and prior research may be due to our predominantly female (75%) and Asian
(55%) participant makeup, compared to earlier studies with fewer Asian participants
(e.g., 7.8% in Burnette et al.) and more males (e.g., 48% in Chen et al., 2022).
Therefore, our study's findings mainly apply to individuals with similar

characteristics. This suggests a need for future studies to explore if there is a specific
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cut-off threshold of weight suppression where it might have a reverse effect (i.e., lower
weight suppression leading to higher body dissatisfaction) from what is commonly expected
in the literature.

Weight suppression was only found to significantly predict higher daily urges to eat
unhealthy food, with a small effect size (B = 0.16). This finding aligns with the concept that
those who suppress their weight, often through dieting and inappropriate compensatory
actions, are more inclined to fixate on food, especially unhealthy choices (Butryn et al.,
2011). However, weight suppression did not associate with any of the remaining tested
disordered eating urges, thus offering limited evidence for its validity in predicting disordered
eating urges within natural environments.

Overall, while previous literature has supported the usage of weight suppression to be
an alternative way to predict the level of body dissatisfaction and disordered eating urges,
weight suppression did not outperform BMI in indexing the above-mentioned factors. Several
factors could explain this. First, in this study, BMI was treated as a continuous variable,
enhancing statistical power compared to the use of categorical cut-offs, as proposed by the
DSM-5, in previous studies (e.g., Dang et al., 2022). These prior studies demonstrated that
arbitrary BMI cut-off values were insufficient in capturing variations in ED symptomatology.
Second, the current study did not control for the duration of weight loss, which in previous
studies has been found to moderate the impact of weight suppression on indexing body
dissatisfaction and disordered eating urges. For instance, individuals who lost 4 kg over 4
weeks are likely to face higher disordered eating urges, body dissatisfaction, and
psychological and medical risks compared to those who lost the same amount over 6 months.
Therefore, future research could replicate the current study using categorical severity
indicators after having identified optimal cut-offs for indexing symptom levels across groups.
4.4. The moderating effect of EAT-26 on the relationship between BMI and disordered

eating urges
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Our second hypothesis was partially supported, in that ED symptomatology —
measured by the EAT-26 —moderated the BMI-dietary restraint relationship. While in the
current study, BMI alone was not a strong predictor of urges to engage in dietary restraint,
there was a significant BMI-ED symptomatology interaction. BMI positively
influenced dietary restraint urges at low ED symptomatology levels (i.e., low EAT-26
trait score) but negatively affected it at high ED symptomatology levels (i.e., high
EAT-26 trait score). However, we did not identify any other moderating effects of
EAT-26 on the tested relationships between our predictors (BMI and weight
suppression) and our state-based outcome variables (e.g., body dissatisfaction and
other disordered eating urges). Hence, future studies should explore other potential
moderating factors (e.g., overvaluation of weight and shape, drive for thinness) that
have been found to influence the relationships between BMI and weight suppression
with state-based body dissatisfaction and disordered eating urges (e.g., Chernyak &
Lowe, 2010), as limited knowledge currently exists in this area.

4.5. Implications

While the findings from the current study need to be replicated, several
research and clinical implications can be drawn. Our results provide limited support
for using BMI and weight suppression as reliable indicators of state-based averages of
body dissatisfaction and disordered eating severity in a community sample. No single
physiological indicator currently exists that can accurately inform clinicians about the
level of body dissatisfaction and disordered eating urges in the community. Therefore,
comprehensive screening in the community remains essential. Practical steps for
assessing weight-related aspects may include measuring important biological (e.g.,
potassium, magnesium, e.g., Quesnel et al., 2023) and cognitive factors (e.g., drive for

thinness, overvaluation of weight and shape, e.g., Krug et al., 2021) that predict the




151

need for early biological and psychological interventions. This is especially important since
delayed in interventions has been found to contribute to a protracted illness
Course (Austin et al., 2020). Ideally, a combination of self-report questionnaires, clinical
interviews, and physiological measures should be used simultaneously to develop tailored
and effective prevention and early intervention plans for body dissatisfaction and disordered
eating in non-clinical populations.
4.6. Strengths, Limitations and Future Direction

The current study has several notable strengths. First, it employs EMA, which offers
naturalistic, micro-longitudinal data in a field often dominated by experimental and cross-
sectional research (e.g., Dang et al., 2023; Krug et al., 2021). This enhances ecological
validity, generalisability, and allows for the analysis of temporal patterns. Second, it is the
first EMA study to examine the predictive validity of both BMI and weight suppression for
body dissatisfaction and disordered eating urges within a university sample, providing new
insights into these variables in daily life. Lastly, the study benefits from a larger sample size
compared to similar EMA research, which strengthens its findings.

The current findings must be interpreted while keeping several limitations in mind.
First, to balance between assessment scope and participant burden, the EMA-assessed
constructs were captured using single-item questions, which may have missed nuances
associated with the assessed constructs, including the effect and cognitions underlying
disordered eating urges. This measurement approach, while having been consistently used in
other EMA research (Portingale et al., 2022), could have resulted in a less precise estimation
of the true effect of the predictor variables. More nuanced questions (e.g., EMA-adapted
Body-Image Ideals Questionnaire; Cash, 2000) should be included in upcoming EMA studies
assessing the severity of body dissatisfaction and disordered eating.

Second, to facilitate data collection in a non-clinical population, we assessed

disordered eating urges rather than actual engagement in such behaviours. It is crucial to
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recognize that the urge to engage in disordered eating does not always directly
translate into behaviour, as various cognitive factors, such as drive for thinness or
preoccupation with food, can moderate this connection. This distinction is important
because previous studies have shown that drive for thinness (Krug et al., 2021) and
weight and shape concerns (Dang et al., 2022; Gianini et al., 2017) are superior
indicators of ED psychopathology in clinical populations. Future studies should
account for these potential moderators while also assessing the frequency of actual
disordered eating behaviours, not just the urges. Additionally, body dissatisfaction has
been linked to factors like self-esteem (e.g., Cruz-Séez et al., 2020), social
comparisons (Ryding et al., 2020), and negative affect (e.g., Mclean et al., 2010),
which play significant roles in the development and maintenance of disordered eating
behaviours. Future research should integrate aforementioned to better understand and
address disordered eating behaviours in both clinical and non-clinical populations,
using both EMA and longitudinal assessments to inform targeted interventions.

This study used self-reported weight and height to calculate BMI and weight
suppression, which may affect the reliability of these predictors for body dissatisfaction and
disordered eating urges in a community setting. Our sample showed lower weight
suppression compared to other studies (Chen et al., 2022). Future research should use more
accurate weight and height measurements, such as medical records or direct measurements by
healthcare professionals. Additionally, given the variations in ED presentations between
genders (Murray et al., 2017) and the high proportion of university students in this sample,
studies should include more diverse community samples to better understand the relationship

between BMI, weight suppression, body dissatisfaction, and disordered eating.

With a mean participant age of 19.95 years (SD = 4.54), the concept of developmental
weight suppression (Singh et al., 2021)—the difference between highest premorbid and

current z-BMIs—could be promising. This metric has shown greater sensitivity to ED
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psychopathology compared to traditional calculations used in this study. Future research
should explore the clinical utility of developmental weight suppression, as our study did not

include data on the ages at which participants reached their highest past weight.

Conclusion

This study expands the ED severity literature using a micro-longitudinal design in a
community setting. Our findings provide limited support for BMI and weight suppression in
predicting state-based body dissatisfaction and disordered eating urges. However, the study
highlights the need for more longitudinal and diverse research to better understand ED
severity. Clinicians should use comprehensive assessments of body dissatisfaction and

disordered eating rather than relying solely on weight-based severity indicator.
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Chapter 9: General Discussion

This chapter begins with a summary of findings from the six studies conducted as part
of this thesis (Section 9.1). In Section 9.2, I will discuss how the identified research gaps
were addressed through these studies, focusing on aims, methodologies, and findings that
assess the clinical utility of severity ratings across key aspects of EDs, including
psychological, biological, risk factors, and treatment outcomes. Following this, I will discuss
the clinical implications (Section 9.3), highlight the strengths of the current research (Section
9.4), address its limitations and propose directions for future research (Section 9.5), and
conclude the thesis (Section 9.6).

9.1. Summary of Findings

This PhD aimed to investigate the clinical utility of DSM-5 and ICD-11 severity
ratings for EDs alongside alternative ED severity indicators (e.g., OWS, DT), focusing on
their relevance to clinical practice and intended function. In the following paragraph, I will
outline the gaps identified in existing research and how each study within this thesis aimed to
address them. A more detailed discussion of the findings is presented in the next section
(Section 9.2).

The first aim of the thesis was to synthesise existing research on ED severity ratings,
providing a comprehensive understanding of the topic. To achieve this, the project
commenced with a systematic review (n = 22) and meta-analysis (z = 19) (Chapter 2, Study
1) that evaluated the current evidence for ED severity ratings. Study 1 (Chapter 2) revealed
moderate support for the DSM-5 BN severity rating, which is based on the weekly frequency
of inappropriate compensatory behaviours, but limited evidence for the DSM-5 AN (based on
BMI) and BED (based on the weekly frequency of binge eating episodes) severity ratings in

reflecting ED psychopathology (measured via EDE or EDE-Q). Additionally, the study found



165

evidence supporting the OWS as an alternative BED severity rating, as individuals with high
OWS exhibited greater ED psychopathology compared to those with low OWS.

Study 1 (Chapter 2) identified three additional research gaps. First, although severity
ratings were designed to support clinical practice, little is known about whether mental health
professionals use them in clinical practice or their perceptions of the utility of these severity
ratings in their daily practices. To address this, Study 2 (Chapter 4) recruited Australian-
based healthcare professionals involved in ED care, including general practitioners,
psychiatrists, psychologists, and dietitians. Quantitative data revealed that 60% of
participants did not use these ratings in clinical practice. Qualitative findings, gathered
through one-on-one interviews and open-text responses, suggested clinicians perceive these
ratings as: (1) invalidating, (2) reinforcing pathology, (3) lacking clinical relevance, and (4)
communication of ED severity to others.

The second gap identified in Study 1 (Chapter 2) was the limited focus on alternative
severity ratings (e.g., OWS, DT) and their associations with broader clinical correlates, such
as risk factors, psychological and biological variables, and treatment outcomes. To address
this, a series of three studies were conducted and described in Chapter 5 (Studies 3a and 3b),
Chapter 6 (Study 4), and Chapter 7 (Study 5).

To assess the clinical utility of DSM-5, ICD-11, and OWS severity ratings for AN,
with a focus on psychological factors (both ED-specific and general psychopathology),
psychiatric comorbidities, and biological correlates, the first set of studies (Studies 3a and 3b)
utilised a sample of 312 individuals with AN from St Vincent’s Hospital, Melbourne.
Specifically, Study 3a and the additional analysis (Section 5.3) explored the relationship
between DSM-5, ICD-11, and OWS severity ratings in indexing biological variables, ED, and
general psychopathology. Study 3b then examined the relationship between the DSM-5, ICD-

11, and OWS severity ratings for AN and the rate of psychiatric comorbidity.
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Findings from Studies 3a and 3b revealed that both DSM-5 and ICD-11 BMI severity
ratings for AN followed a paradoxical pattern that contradicted what an effective severity
measure should indicate. Specifically, individuals classified as having milder AN by DSM-5
and ICD-11 criteria (higher BMI) was found to exhibit significantly greater level of ED and
general psychopathology (Study 3a), and higher rate of psychiatric comorbidities (e.g.,
particularly panic disorder, social anxiety disorder, generalised anxiety disorder, and post-
traumatic stress disorder, Study 3b) compared to those in more severe (lower BMI) DSM-5
and ICD-11 AN severity groups. In contrast, OWS ratings followed expected patterns of an
effective severity rating for AN: individuals in the higher OWS group (more severe)
exhibited significantly greater levels of ED and general psychopathology (Study 3a), as well
as a higher prevalence of major depressive disorder (Study 3b), compared to those in the
lower OWS group. Additionally, regarding biological correlates, Study 3a revealed no
significant differences in biological variables (e.g., potassium, magnesium, phosphate) across
DSM-5, ICD-11, and OWS severity groups. Overall, Studies 3a and 3b indicated that OWS
ratings better reflected psychological severity compared to DSM-5 and ICD-11, while none
effectively captured biological correlates of AN, highlighting the need for more
comprehensive severity measures.

To further assess the predictive value of DSM-5, ICD-11, and DT severity ratings for
treatment outcomes, particularly given their decade-long introduction in the field, Study 5
(Chapter 7) focussed on comparing treatment outcomes for AN and BN based on these
severity ratings. A total of 628 female participants (AN: n = 266; BN: n = 362) were recruited
from a Spanish ED treatment centre. Participants were categorised into DSM-5, ICD-11, and
DT severity groups at admission and underwent AN- or BN-specific CBT-E. Significant
associations were found only for the ICD-11 AN severity groups, where the "dangerously

low BMI" group predicted poorer outcomes (e.g., a higher likelihood of dropout) compared
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to the "significantly low BMI" group. No significant associations were observed for the
DSM-5 or DT AN and BN severity ratings, raising concerns about the validity of DSM-5
severity criteria, which may rely on arbitrary BMI cut-offs rather than evidence-based
thresholds.

The third and final gap identified by Study 1 (Chapter 2), was the predominant focus
on clinical samples in the existing research on ED severity ratings, which limits their
generalisability. Clinical samples typically consist of individuals already receiving treatment,
whereas community-based samples capture a broader spectrum of individuals affected by
EDs, including those who may not seek treatment (Hart et al., 2011). Additionally, findings
from Study 5 (Chapter 7) highlighted inconsistencies in how DSM-5 and ICD-11 AN severity
ratings, both based on BMI, predicted treatment outcomes. Specifically, DSM-5 AN severity
groups showed no significant association with treatment outcomes, whereas the ICD-11
"dangerously low BMI" (more severe) group was associated with poorer outcomes compared
to the "significantly low BMI" (less severe) group. This discrepancy raises questions about
the adequacy of BMI cut-offs as indicators of AN severity.

To address these issues, Study 6 (Chapter 8) recruited 686 community-based adults,
37 of whom reported having an ED diagnosis. EMA was employed to examine BMI and
weight suppression, a promising alternative severity indicator for EDs identified in prior
research (Khalil et al., 2024), as continuous variables. This approach avoided skewed
distributions where severe cases are often underrepresented in community samples. Study 6
(Chapter 8) aimed to explore how BMI and weight suppression predicted both average levels
and daily fluctuations in disordered eating urges and body dissatisfaction. Multilevel
modelling analyses revealed that lower BMI and lower weight suppression were associated
with greater average body dissatisfaction. Conversely, higher BMI and higher weight

suppression were linked to stronger urges to engage in unhealthy eating behaviours.
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However, neither BMI nor weight suppression significantly predicted state-based body
dissatisfaction or other disordered eating urges (i.e., urges to binge eat, dietary restraint, and
excessive exercise). These findings underscored the limited effectiveness of weight-based

severity indicators in capturing ED-related state-based variables within a community context.

9.2. Discussion of Key Findings

This section outlines how the identified gaps were addressed through a series of
studies. It begins by summarising the aims and methodologies of each study, followed by an
integrated discussion of the findings. Rather than reviewing each severity index individually,
the focus will be on synthesising the results to assess the clinical utility of severity ratings
across various aspects of EDs, including psychological, biological, and concurrent factors, as

well as risk factors and treatment outcomes.

Objective 1: Provide a comprehensive and systematic synthesis of the current

knowledge on ED severity ratings

The thesis began with a systematic review and meta-analysis (Chapter 2, Study 1)
examining the current evidence of the DSM-5 and alternative severity ratings for EDs. The
ICD-11 severity rating for AN was not included, as it had not been introduced at the time of
the study. The systematic review included 22 studies with 9,196 participants (6,990 females)
from both community and clinical settings. The meta-analysis analysed 19 studies, some of
which examined severity ratings across all EDs (e.g., Gianini et al., 2017), while others
focused on specific disorders (e.g., Grilo et al., 2017 focused solely on BED).

Findings from both the systematic review and meta-analysis were consistent.
Specifically, limited support was found for the clinical utility of the DSM-5 severity ratings
for AN and BED in indexing ED psychopathology, typically assessed using the EDE and the

EDE-Q. However, the findings supported the DSM-5 severity ratings using weekly frequency
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of inappropriate compensatory behaviours for BN, that is individuals with BN in the milder
DSM-5 severity categories reported significantly less dietary restraint and fewer eating and
weight/shape concerns compared to those in more severe categories, with effect sizes ranging
from small to large.

The work from Study 1, a systematic review and meta-analysis, revealed that although
a substantial number of studies have examined the topic of DSM-5, ICD-11 and alternative
severity indices in EDs, the understanding of ED severity ratings has been largely confined to
their relationship with ED psychopathology. Although this relationship is a crucial first step,
further research is needed to explore the utility of DSM-5, ICD-11 and alternative severity
ratings across other aspects (e.g., biological correlates, treatment outcomes), given the
multifaceted nature of EDs.

The systematic review from Study 1 (Chapter 2) also provided insights into the
strengths and weaknesses of the methodologies used in research on ED severity. Specifically,
the quality appraisal component of the review highlighted that most studies in this field
employed valid and reliable measures. However, it was also revealed that the methodological
rigor of many studies was often compromised by issues such as low statistical power and the
failure to report exact p-values. To advance the field, future research must address these
limitations by adopting methodologically robust approaches. Moreover, the review noted that
all included studies relied exclusively on self-reported ED symptoms, leaving a critical gap in
understanding how clinicians apply these severity ratings in real-world practice.

Overall, this comprehensive synthesis was instrumental in identifying key limitations
and knowledge gaps in the current research on ED severity indices, which directly informed
the empirical investigations in this thesis. Notably, the review highlighted three critical areas
for further exploration in ED severity ratings. The objectives of the five subsequent studies

(Chapters 4, 5, 6, 7, and 8) were designed to address these gaps, as outlined by the systematic
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review and meta-analysis (Chapter 2, Study 1). The following sections provide a recap of the
overarching objectives of the thesis, which were developed in response to research gaps
identified in Study 1 (Chapter 2). Additionally, the following sections will summarise and
discuss in detail how each of the five studies aligns with and addresses these objectives,

contributing to a more comprehensive understanding of ED severity ratings.

Objective 2: Mental health clinicians’ usage and perceptions about the usefulness of the

proposed ED severity ratings in daily clinical practice.

To address the second objective, Chapter 4 (Study 2) presented an original mixed
method design, using both qualitative and quantitative analyses. This study explored whether
healthcare professionals within multidisciplinary teams treating individuals with EDs in
Australia use ED severity ratings in clinical practice, as well as their attitudes toward these
ratings. Quantitative data (n = 38) collected from general practitioners, psychiatrists,
psychologists, and dietitians revealed that 60% of clinicians did not use these ratings in
practice, 36% did, and 3% were unaware of them.

The qualitative component, comprising one-on-one interviews and free-text
responses, indicated that 60% of those not using the ratings viewed the ratings as (1)
invalidating, (2) pathology-reinforcing, (3) lacking clinical relevance, and (4) communication
of ED severity to others. Specifically, for theme 4, while clinicians reported not
communicating ED severity to treating clients, some noted that these ratings can aid in triage
and communication among clinicians in tertiary settings. The findings from Study 3 (Chapter
4) are largely consistent with previous research, including cross-sectional studies (e.g., Dang
et al., 2023; Giannini et al., 2017; Krug et al., 2021) and our meta-analysis (Chapter 2, Study
1; Dang et al., 2022), which demonstrated that the DSM-5 severity indicators do not
adequately reflect ED psychopathology, biological factors, or the psychiatric comorbidities

experienced by individuals with EDs. This underscores their lack of clinical relevance.
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Clinicians also reported that ED severity labels (e.g., "mild" or "moderate") did not
significantly influence their clinical approach (theme 3: lack of clinical relevance), as
treatment plans were generally the same regardless of the label. Additionally, they noted little
correlation between BMI-based severity ratings for AN and the actual severity of symptoms
or medical conditions associated with AN. The qualitative findings from Study 2 also
highlighted concerns that the DSM-5 severity ratings might do more harm than good (theme
1: invalidating; theme 2: reinforcing pathology). This is particularly concerning given that
individuals with EDs often have limited insight into their condition (Konstantakopoulos et al.,
2011) and are more likely to present with unrelated physical complaints, such as stomach
pain or headaches— a pattern identified in the current literature (Ivancic et al., 2021; Mills et
al., 2023; Waller et al., 2014). In primary care settings (e.g., appointments with general
practitioners), where consultations are typically limited to 15 minutes, relying on BMI or the
frequency of compensatory behaviours as primary indicators of ED severity increases the
likelihood of these cases being overlooked (Robinson et al., 2024; Waller et al., 2014). Even
when an ED is identified, the label of "mild" may further reduce motivation to seek
psychological or dietary support, creating an additional barrier to treatment, especially given
the high prevalence of ambivalence toward change among individuals with EDs (Robinson et
al., 2024).

Among the 36% of clinicians who used severity ratings in Study 2, most highlighted
their administrative utility (theme 4: communication of ED severity to others), including
improving communication, triaging, and facilitating referrals to specialised ED services.
Clinicians noted that DSM-5 severity ratings streamline communication across services and
support decisions about hospital admissions or referrals to community-based care. However,
they emphasised that these ratings are only one factor considered in the decision-making

process. In addition to BMI and the frequency of binge eating or inappropriate compensatory
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behaviours, other key factors discussed by clinicians included the rate of weight loss, weight
suppression, electrolyte and haematological levels, psychiatric comorbidities, and the level of
social support. This perspective aligns with existing recommendation by RANZCP guideline
(Hay et al., 2014), which emphasises the importance of considering a broad range of factors
in ED assessment.

Overall, the findings from Study 2 show that DSM-5 severity ratings for EDs are not
widely adopted in clinical practice due to concerns about their limited relevance,
reinforcement of pathology, and potential to invalidate experiences. While some clinicians
use these ratings to aid communication, they view them as just one part of a broader clinical

assessment, indicating that the ratings fall short of their intended purpose.

Objective 3: Relationship between ED severity ratings (DSM-5, ICD-11 and alternative
severity ratings) across a wide range of other ED-related features (e.g., risk factors,

biological and psychological correlates) and treatment outcomes

To address the third objective, Chapters 5, 6, and 7 examined the relationship between
DSM-5, ICD-11, and alternative severity ratings across a wide range of ED-related variables.
Specifically, we investigated psychological and biological variables (Chapter 5, Study 3a and
Section 5.3), psychiatric comorbidity (Chapter 5, Study 3b), risk factors (Chapter 6, Study 4),
and treatment outcomes (Chapter 7, Study 5). These chapters aimed to explore the
relationships between ED severity ratings and psychological factors (including psychiatric
comorbidity), biological correlates, psychological, risk factors, and treatment outcomes. In
the following paragraphs, I will discuss in detail the utility of the DSM-5, ICD-11, OWS, and
DT severity indices in indexing psychological and biological correlates, risk factors, and

treatment outcomes in EDs.
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Psychological variables.

In Chapter 5 (Studies 3a and 3b) and Section 5.3 (additional analysis), the DSM-5,
ICD-11, and OWS AN severity ratings were evaluated for their ability to capture
psychological variables commonly associated with AN. Using a sample of 312 treatment-
seeking participants with AN (mean age = 26.9), Studies 3a and 3b assessed the DSM-5 AN,
ICD-11 AN, and OWS severity ratings across various dimensions, including ED
psychopathology, general psychopathology, psychiatric comorbidity, and biological
correlates (to be discussed in a later section). Specifically, Study 3a and Section 5.3
(additional analysis) explored the relationship between these severity ratings and ED
psychopathology (measured via the EDE-Q), such as eating concerns and dietary restraint, as
well as general psychopathology, including variables such as level of disability (measured
with the Brief Disability Questionnaire; Naismith et al., 2007) and quality of life (measured
with the Quality of Life Enjoyment and Satisfaction Questionnaire — Short Form; Schechter
et al., 2007). Study 3b examined the relationship between the DSM-5, ICD-11, and OWS
severity ratings for AN and the rate of psychiatric comorbidity (assessed via the Mini-
International Neuropsychiatric Interview [MINI], version 7.0.2; Sheehan et al., 1998).

In the next subsection, I will discuss findings regarding the relationship between the
examined psychological variables and the BMI-based DSM-5 and ICD-11 AN severity
ratings, as well as the OWS alternative severity ratings for AN, as assessed in Studies 3a and
3b, alongside the additional analyses outlined in Section 5.3.

BMI-based DSM-5 and ICD-11 AN severity ratings. Results from Study 3a revealed
that within the DSM-5 BMI-based severity ratings for AN, individuals in the mild and
moderate severity groups reported significantly higher dietary restraint and weight/shape
concerns compared to those in the extreme severe severity group. Additionally, participants
in the mild severity group exhibited greater eating concerns and anxiety symptoms than those

in the extreme severe severity group. These findings align with prior research (Nakai et al.,
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2017; Smith et al., 2017). However, Study 3a found no significant differences between the
severity groups in depressive symptoms, stress, disability, quality of life, or cognitive
flexibility.

A similar pattern was observed when examining psychiatric comorbidity across DSM-
5 AN severity group in Study 3b. We found that the mild DSM-5 AN severity group had a
higher total number of psychiatric comorbidities, particularly panic, social anxiety,
generalised anxiety, and post-traumatic stress disorder, compared to the severe and extreme
severe AN groups. A meaningful severity rating for AN is expected to capture its impact on
psychological well-being and functioning (Zimmerman et al., 2018). However, our findings
from both Studies 3a and 3b indicated that the DSM-5 BMI-based severity ratings did not
follow this expected pattern. Paradoxically, individuals in the milder DSM-5 AN severity
group (with higher BMI) reported greater ED psychopathology (Study 3a) and psychiatric
comorbidity (Study 3b) than those in the more severe groups

Regarding the ICD-11 AN severity groups, findings from Section 5.3 revealed similar
patterns to those observed in the DSM-5 in Study 3a. Participants in the "significantly low
BMI" AN category (higher BMI) reported greater general (depressive, anxiety and stress
symptoms) and ED psychopathology (i.e., eating, shape, and weight concerns) compared to
those in the "dangerously low BMI" (lower BMI) AN group. Similarly, as observed in Study
3b, individuals in the 'significantly low BMI' ICD-11 AN category (higher BMI) were found
to be more likely to have psychiatric comorbidities, such as major depressive disorder and
obsessive-compulsive disorder. These findings mirrored the paradox observed in DSM-5, as
described above, where higher BMI AN category exhibit higher level of ED and general
psychopathology as well as psychiatric comorbidities than lower BMI AN severity

categories.
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Overall, results from Studies 3a and 3b revealed a consistent pattern across both the
DSM-5 and ICD-11 severity classification systems, despite their differences in BMI cut-offs.
Individuals in milder AN severity groups (higher BMI) exhibited higher levels of ED
psychopathology and psychiatric comorbidity than those in the more severe AN groups (with
lower BMI). Several factors may contribute to this observation.

First, individuals in extreme AN severity groups (e.g., BMI <15 kg/m? in DSM-5 or
BMI <14 kg/m? in ICD-11) may experience significant cognitive and emotional impairments
due to the severe physiological effects of starvation (Calugi et al., 2018). These effects,
including reduced emotional processing capacity, may mask psychological distress and ED
symptoms such as dietary restraint (Brockmeyer et al., 2012; Calugi et al., 2018; Hebebrand
et al., 2022). This masking effect could be further exacerbated by reliance on self-reported
tools like the EDE-Q, which, although validated, depend on the individual’s subjective ability
to reflect and report accurately (Berg et al., 2012).

Second, research has shown that individuals with severe AN may have less insight
into the severity of their disorder, making them more likely to underreport symptoms (Webb
et al., 2022). In contrast, those in milder severity groups might have greater awareness of
their condition, amplifying distress about eating behaviours and body image. This heightened
insight may lead to feelings of "not being thin enough," intensifying dietary restraint and
anxiety. Additionally, research indicates that milder severity is often associated with a shorter
illness duration, which can increase societal or familial pressure to seek early intervention,
further exacerbating anxiety and ED-related concerns (Hebebrand et al., 2024).

Lastly, the broad BMI thresholds used to define mild AN severity groups (BMI >15
kg/m? in DSM-5 and BMI >14 kg/m? in ICD-11) may introduce heterogeneity by
encompassing a wide range of clinical presentations. In contrast, the narrower BMI

thresholds for the moderate and severe categories in DSM-5 (e.g., a one-point BMI change
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can shift a classification from moderate to severe, with moderate defined as 16—-16.99 kg/m?
and severe as 15-15.99 kg/m?) likely contribute to the observed paradoxical patterns.

Overall, while acknowledging the limitations of Studies 3a and 3b (to be discussed in
detail in Section 9.4), including the use of self-reported ED psychopathology measures, our
findings suggest that BMI-based severity indicators in both DSM-5 and ICD-11 have limited
utility in indexing the ED psychopathology and psychiatric comorbidity experienced by
individuals with AN. These findings highlight the need for more comprehensive approaches
to assess and classify severity in AN, moving beyond BMI as the sole severity determinant.

OWS alternative severity rating for AN. OWS, an alternative severity indicator for
AN, was also evaluated in its ability in indexing psychological variables in Chapter 5
(Studies 3a and 3b). Using the same sample of 312 participants described earlier, in Study 3a,
we found that individuals in the high OWS group (indicating greater ED severity) exhibited
significantly higher levels of ED psychopathology (e.g., dietary restraint and concerns about
eating, weight, and shape) and general psychopathology, including symptoms of depression,
anxiety, and stress as measured by the DASS-21, compared to those in the low OWS group
(indicating less ED severity).

Study 3b further explored the relationship between OWS and psychiatric
comorbidities. A similar pattern emerged, with participants in the high OWS group showing a
higher prevalence of major depressive disorder compared to those in the low OWS group.
However, among the nine psychiatric disorders screened in Study 3b, significant associations
between OWS severity groups and psychiatric comorbidities were observed only for major
depressive disorder.

These findings underscore the central role of OWS in the development and
maintenance of AN, as theorised by the transdiagnostic model of EDs proposed by Fairburn

et al. (2003). OWS influences both psychological and behavioural aspects of the disorder.
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Previous studies have similarly established that higher OWS is strongly linked to greater ED-
specific psychopathology and broader psychological difficulties, positioning it as a key factor
in the onset and persistence of ED symptoms and comorbid conditions (e.g., Forrest et al.,
2018). For instance, extreme weight-control behaviours (e.g., strict dieting, excessive
exercise, self-induced vomiting, and misuse of laxatives or diuretics) and related
psychological concerns (e.g., heightened eating concerns) are directly tied to the belief that
shape, and weight are central to self-worth (Fairburn et al., 2003).

Furthermore, the elevated levels of anxiety, depression, and stress commonly
associated with high OWS, as observed in Study 3a, suggest that OWS exacerbates
vulnerability to general psychological distress. This highlights its value as a marker of
severity for both ED-specific and broader psychological correlates.

Overall, findings from Chapter 5 (Studies 3a and 3b) and Section 5.3 revealed that
while the DSM-5 and ICD-11 provide BMI-based severity classifications for AN, their
reliance on physical metrics limits their ability to accurately index psychological severity.
Both systems paradoxically associated milder severity categories with greater ED
psychopathology (Study 3a) and higher rates of psychiatric comorbidities (Study 3b),
highlighting their inadequacy in reflecting the psychological burden of AN. In contrast, OWS
effectively captured the assessed psychological features of AN and demonstrated significant
associations with both ED-specific and general psychopathology.

Biological factors

Chapter 5 (Study 3a) and Section 5.3 (additional analyses) investigated the
relationship between DSM-5, ICD-11, and OWS severity classifications and key biological
markers, including potassium, magnesium, calcium, phosphate, and white and red blood cell

counts. These biological correlates, derived from blood samples collected at intake, were
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analysed in a sample of 312 participants with AN (same sample as described above) to assess
their associations with BMI-based severity groups.

The focus on these biological markers stems from their strong association with
malnutrition and purging behaviours commonly observed in individuals with AN (Beaneas et
al., 2024). Electrolyte abnormalities in AN are well-documented, with frequent findings
including hypokalaemia (low potassium), hypomagnesemia (low magnesium),
hypocalcaemia (low calcium), hypophosphatemia (low phosphate), and reduced white and
red blood cell counts (Cass, 2020; Gibson, 2019). Consequently, a robust severity indicator
for AN must integrate both the psychological dimensions of the disorder and the biological
correlates tied to its prevalent medical complications.

BMI Based DSM-5 and ICD-11 AN Severity Ratings. Regarding BMI-based DSM-5
and ICD-11 AN severity indicators, analyses shown in Chapter 5 (Study 3a) and Section 5.3
(additional analyses) revealed no clinically significant differences in potassium, magnesium,
phosphate, white blood cell counts, haemoglobin levels, or pulse rate across DSM-5 and ICD-
11 severity groups. This highlights the limitations of BMI-based severity ratings in indexing
biological risk in AN.

Despite the high prevalence of electrolyte and hematologic abnormalities commonly
observed in individuals with AN (e.g., Beaneas et al., 2024; Cass et al., 2020), largely due to
malnutrition and purging behaviours, these findings are in line with prior research indicating
weak correlations between BMI and biological variables such as white blood cell count
(Misra et al., 2004; Polli et al., 2008), haemoglobin (Mamou et al., 2016), potassium
(Imbierowicz et al., 2004), and magnesium (Raj et al., 2012). The current findings support
studies (Dalle Grave et al., 2024; Kambanis et al., 2024), suggesting that electrolyte and

hematologic abnormalities in AN are more closely linked to the frequency of disordered
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eating behaviours, such as restraint and purging, rather than to low BMI itself, which is a
downstream consequence of these behaviours.

Altogether, the findings from Chapter 5 (Study 3a) and Section 5.3 (additional
analyses) suggest that individuals at higher risk for electrolyte and hematologic complications
may not necessarily have the lowest BMI, and BMI alone may not reliably reflect the
biological status of individuals with AN.

This limitation becomes even more apparent when considering another significant
criticism of the DSM-5 and ICD-11 BMI-based severity criteria: their failure to account for
the rate of weight loss. Rapid or substantial weight loss — irrespective of an individual’s
starting BMI — is independently associated with severe physical complications requiring
hospitalization (Whitelaw et al., 2018). For example, individuals with higher premorbid
weight may experience substantial weight loss through disordered eating behaviours, such as
restraint and purging, compared to those with lower premorbid weight. This places them at
greater medical risk, even when they are categorised as "mild" under DSM-5 and ICD-11
BMI-based severity criteria (Skowron et al., 2020; Lebow et al., 2015)

Overall, findings from Chapter 5 (Study 3a) and Section 5.3 (additional analyses)
highlight the limitations of BMI-based severity classifications for AN per DSM-5 and ICD-
11. While BMI is a readily measurable physical indicator, in AN it may fail to capture the
complex interplay between weight status and the medical risks associated with the disorder.

OWS Alternative Severity Rating for AN. Regarding the alternative OWS severity
rating, in Study 3a, no significant differences were found between the two OWS-based AN
severity groups in any of the assessed biological markers. It is not surprising that OWS did
not correlate with the biological markers commonly associated with AN. As suggested in
previous research (e.g., Buh et al., 2024; Hundemer et al., 2022), electrolyte imbalances are

primarily driven by malnutrition, purging behaviours (such as vomiting or laxative use), and
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refeeding syndrome, rather than by psychological factors like OWS. While OWS captures the
cognitive and emotional dimensions of AN, its relationship with electrolyte imbalances is
likely indirect and could be mediated by behaviours such as restrictive eating and purging
rather than any direct physiological effect (Dalle Grave et al., 2024; Kambanis et al., 2024).
Similarly, as found in Study 3a, BMI, a physical indicator, does not correlate with biological
markers like electrolyte imbalances in this context for those with AN. Therefore, it is
unsurprising that OWS, a psychological measure, also lacks an association with these
biological correlates. Overall, the findings from Study 3a suggest that while OWS appears to
be slightly more effective in indexing psychological variables (e.g., ED and general
psychopathology) in AN, it may not be helpful in indexing biological correlates that are
highly prevalent in those with AN.

Risk Factors

Chapter 6 (Study 4) investigated whether various risk factors were associated with
differing levels of AN severity, as defined by DSM-5 BMI and DT severity ratings, in a sample
of 153 sister pairs discordant for AN. Risk factors were assessed using the ORFI. An effective
severity rating should not only assess ED psychopathology and prognosis but also incorporate
key factors contributing to the onset and maintenance of AN (APA, 2013; Zimmerman et al.,
2018). This broader perspective is crucial for identifying high-risk individuals and guiding
decisions regarding hospitalisation and treatment intensity (Zimmerman et al., 2018).

Study 4 identified childhood obesity, childhood perfectionism, teasing about weight
and shape, and embarrassment about breast development as significant retrospective correlates
of an AN diagnosis across both DSM-5 and DT severity indices. The links between these risk
factors and the development of an AN diagnosis align with existing literature (e.g., Stice, 2017,

Yamamiya, 2024) and underscore their established role in AN development.
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The primary aim of Study 4, however, was to identify risk factors specifically
associated with varying severity levels of AN under the DSM-5 BMI and DT AN severity
classification systems. Among all the factors examined across the DSM-5 and DT severity
ratings for AN, only childhood perfectionism significantly increased the likelihood of
classification into the DSM-5 extreme severity group (BMI < 15 kg/m?). This finding suggested
that childhood perfectionism not only predisposes individuals to AN but also may increases
the risk of developing its most severe form under the DSM-5 criteria.

Perfectionism, characterised by a relentless pursuit of flawlessness and self-criticism,
is a well-documented maintaining mechanism in Fairburn et al.’s (2003) transdiagnostic model
of EDs and has been validated in prior research (e.g., Dahlenburg et al., 2019; Stackpole et al.,
2023). Studies have found that perfectionism amplifies individuals’ overvaluation of weight
and shape, leading to cycles of dietary restriction, feelings of failure, and compensatory
behaviours that exacerbate the psychological and physical severity of AN (e.g., Howard et al.,
2023; Longo et al., 2024).

Additionally, perfectionism has been found to interact with other maintaining
mechanisms, such as low self-esteem and mood intolerance, intensifying distress and
reinforcing rigid behavioural patterns (Longo et al., 2024; Dahlenburg et al., 2019). While this
study focused on childhood perfectionism, previous research has shown it to be a stable trait
strongly correlated with adulthood perfectionism (Sand et al., 2021). Consequently, addressing
childhood perfectionism in early intervention and prevention programs could be pivotal in
reducing the risk of extreme AN severity according to DSM-5 criteria.

Overall, in Study 4, childhood perfectionism was the only risk factor associated with
the DSM-5 extreme AN severity level. No other established risk factors differentiated severity
levels under the DT alternative severity classification system for AN. Although previous

research (e.g., Krug et al., 2021; Mora-Maltas et al., 2023) suggests that DT may be a superior



182

severity rating for EDs due to its capacity to index ED and general psychopathology more
effectively than DSM-5, its ability to distinguish risk factors for differing AN severity levels
was not supported in this study. However, as only one ORFI risk factor (e.g., childhood
perfectionism) was linked to DSM-5 extreme severity, conclusions about the relationship
between DSM-5 severity ratings and established AN risk factors remain limited.

Treatment response

One of the most critical aspects of a severity rating is its ability to guide clinical
decision-making and predict prognosis (Lucas et al., 2022). Using a sample of 628 treatment-
seeking participants with AN (n =266) and BN (n = 362) recruited from an ED unit in Spain,
Study 5 (Chapter 7) directly compared DSM-5, ICD-11, and DT severity classifications in
their ability to predict treatment outcomes associated with CBT-E for AN and BN. In the
following section, I will discuss each of the severity ratings in its ability to predict treatment
prognosis for those with AN and BN.

Anorexia Nervosa Severity Ratings and Treatment Qutcomes

Three distinct severity ratings— two based on BMI (DSM-5 and ICD-11) and one
based on cognitive factor DT— were examined in Study 5 to predict the prognosis of
individuals with AN undergoing CBT-E treatment.

BMI-Based AN Severity Ratings and Treatment Qutcomes. Results from Study 5
(Chapter 7) revealed differing patterns in how the DSM-5 and ICD-11 AN severity ratings,
which are grounded in BMI, predicted treatment outcomes for AN. Specifically, no
significant associations were found between the DSM-5 AN severity groups and CBT-E
treatment outcomes for individuals with AN. These findings align with previous research
highlighting the limited clinical utility of the DSM-5 severity rating for predicting AN

treatment outcomes (Dalle Grave et al., 2018; Smink et al., 2014).
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In contrast, the ICD-11 AN severity rating demonstrated a significant association with
treatment outcomes. Individuals in the “significantly low BMI” AN ICD-11 severity group
were less likely to drop out from treatment and more likely to achieve full remission
compared to those in the “dangerously low BMI” ICD-11 AN severity category. These
findings are consistent with prior studies demonstrating that a BMI of <14.0 kg/m? is
significantly associated with poorer prognosis (Button et al., 2010; Engelhardt et al., 2021;
Rosling et al., 2011).

One reason for the differing patterns observed between the DSM-5 and ICD-11
severity ratings may lie in the structural differences between the two classification systems.
The DSM-5 utilises four severity levels for AN (mild, moderate, severe, extreme), each based
on relatively narrow BMI thresholds (e.g., moderate: BMI 16.0-16.99 kg/m?; severe: BMI
15.0-15.99 kg/m?). This approach may result in subtle distinctions between groups that lack
clinical significance for predicting treatment outcomes. Moreover, the extreme DSM-5 AN
severity category, which encompasses individuals with BMIs <15.0 kg/m?, includes a broad
range of individuals with varying degrees of severity. This heterogeneity within the group
may reduce its utility in distinguishing clinically meaningful differences in treatment
outcomes.

In contrast, the ICD-11 adopts a simpler, two-tiered severity system for AN, focusing
on more critical BMI thresholds: “significantly low BMI” (BMI >14.0 kg/m?) and
“dangerously low BMI” (BMI <14.0 kg/m?). By emphasising these critical BMI thresholds,
as suggested in the literature (e.g., Errichiello et al., 2016) the ICD-11 may better capture the
severity of medical risk, particularly for individuals experiencing severe malnutrition (e.g.,
BMI <14.0 kg/m?) and complications like refeeding syndrome, thus providing a more robust
predictor of AN treatment outcomes. This more simplified approach may explain why in

Study 5 the ICD-11 AN severity rating was able to index CBT-E treatment outcomes for AN.
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Specifically, individuals in the “significantly low BMI” ICD-11 AN severity group were less
likely to drop out from treatment or achieve full remission compared to those in the
“dangerously low BMI” ICD-11 AN severity group, findings that are consistent with prior
studies linking BMI <14.0 kg/m? to poorer prognosis (e.g., Errichiello et al., 2016). Despite
being the first study to examine the relationship between ICD-11 AN severity and treatment
outcomes, findings from Study 5 (Chapter 7) highlighted the potential utility of the ICD-11
severity system in assessing outcomes in individuals with AN.

Drive for Thinness AN Severity Rating and Treatment Outcomes. Study 5 (Chapter
7) also evaluated DT as an alternative cognitive-based severity rating for AN, specifically
assessing its ability to predict treatment outcomes. Results from Study 5 revealed no
significant differences across the two DT severity groups in predicting treatment outcomes
for AN. These findings contrast with previous literature suggesting that higher DT is
associated with poorer treatment outcomes in AN (e.g., Prost-Lehmann et al., 2018).

The absence of significant differences in treatment outcomes across the two DT
severity groups in Study 5 suggests that cognitive factors, such as DT, may not independently
predict how individuals with AN respond to CBT-E treatment. While DT is a crucial
psychological characteristic in the development and maintenance of AN (Ramacciotti et al.,
2002; Vansteelandt et al., 2007), its relationship with treatment outcomes may be more
complex. This relationship is likely mediated by other factors, including the severity of
malnutrition, comorbid psychiatric conditions, and treatment engagement (Jérolon et al.,
2022), all of which warrant further investigation in relation to AN severity indices and
treatment outcomes. Furthermore, DT may not adequately capture the physiological
consequences of AN, which have been shown to influence treatment success (Puckett et al.,

2021).
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In summary, the findings from Study 5 suggest that while BMI-based severity ratings
in both the DSM-5 and ICD-11 have limited effectiveness in predicting AN treatment
outcomes, the ICD-11 provides a slightly better prediction for CBT-E treatment outcomes.
Additionally, while cognitive factors such as DT play a significant role in the development
and maintenance of AN (Stice et al., 1998; 2001), they may not independently predict
treatment outcomes. These findings highlight the importance of adopting a more
comprehensive approach that integrates both cognitive and physiological factors when
assessing prognosis in AN (Puckett et al., 2021).

Bulimia Nervosa Treatment Outcomes and DSM-5 and DT Severity Ratings

In the same study (Study 5), we examined both the DSM-5 BN severity ratings, based
on the weekly frequency of compensatory behaviours, and the alternative DT severity groups
in predicting treatment outcomes for individuals with BN undergoing group-based CBT-E.
Despite findings from our systematic review and meta-analysis (Chapter 2, Study 1), which
found the DSM-5 BN severity rating as predictive of ED psychopathology, Study 5 revealed
that neither the DSM-5 BN severity rating nor DT severity groups were associated with
treatment outcomes. These findings contrast with previous studies, which reported
associations between the DSM-5 BN severity rating and abstinence from compensatory
behaviours in adults with BN, as well as improvements in ED-related attitudes in adolescents
(Dakanalis et al., 2017; Gorell et al., 2019). Notably, no prior studies have evaluated DT
severity groups in predicting BN treatment outcomes.

As discussed in Study 5, one potential explanation for the discrepancy between our
findings and previous studies (e.g., Dakanalis et al., 2017; Gorell et al., 2019) lies in the
stricter criteria for defining good treatment outcomes used in our study. These criteria
incorporated both attitudinal (e.g., attitudes towards weight and shape) and behavioural (e.g.,

compensatory behaviours) components. In contrast, prior studies focused primarily on
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behavioural outcomes or assessed attitudinal and behavioural aspects separately, which may
account for the divergence in findings.

Overall, Study 5 demonstrated that the DSM-5 BN severity rating, based on the
frequency of compensatory behaviours such as vomiting, laxative use, and excessive
exercise, along with the DT severity rating, fails to fully capture the clinical complexity and
psychological factors influencing BN treatment outcomes. While the DSM-5 BN severity
rating is grounded in the frequency of compensatory behaviours, and DT focuses on the
cognitive and emotional dimension of BN— the desire for thinness— both measures neglect
critical elements such as comorbid psychological conditions (e.g., depression, anxiety),
emotional dysregulation, social support, treatment history, and motivation for change (Gorrell
et al., 2022). These factors are central to successful BN treatment, particularly in CBT-E.
This suggests that a single severity rating based solely on compensatory behaviours (DSM-5)

or a cognitive factor like DT may not adequately predict treatment response.

Objective 4: To evaluate DSM-5 and alternative severity ratings for EDs on a
continuous scale within a community-based setting, aiming to enhance understanding of

these ratings across the broader spectrum of disordered eating and EDs.

To address objective 4, Study 6 recruited 686 community-based adults (mean age =
19.95) and used EMA to evaluate BMI and weight suppression as continuous variables in
their ability to capture daily changes in body dissatisfaction level and disordered eating urges
(e.g., exercise, binge eating, unhealthy eating, and dietary restraint).

Study 6 sought to address two key limitations in previous ED severity research. First,
most prior studies (e.g., Dalle Grave et al., 2018; Krug et al., 2021) focused on clinical
samples, which primarily included individuals already in treatment. This focus limited the
generalisability of findings to broader populations. By using a community-based sample,

Study 6 captured a wider spectrum of ED severity, including individuals not engaged in care,
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thereby enhancing the generalisability of its results. While some earlier studies (e.g., Grilo,
2015; Smink, 2014) also utilised community samples, these were typically limited to DSM-5
BED severity ratings or prevalence estimates. This left gaps in understanding DSM-5, ICD-
11, and alternative severity ratings for AN and BN within community settings.

Second, as highlighted in the systematic literature synthesis (Chapter 2, Study 1) and
feedback from Australian ED healthcare professionals (Chapter 4, Study 2), weight
suppression has been identified as a promising alternative severity indicator for restrictive
EDs such as AN. However, weight suppression has remained underexplored as a severity
measure. Study 6 addressed this gap by examining weight suppression alongside BMI, coding
both as continuous variables to overcome the challenges of negatively skewed distributions,
where severe cases are often underrepresented in community samples.

Findings from Study 6, obtained through multilevel modelling, indicated that lower
BMI and weight suppression were associated with higher daily averages of body
dissatisfaction. Additionally, higher BMI and greater weight suppression were more likely to
be associated with stronger urges to engage in unhealthy eating. However, BMI and weight
suppression did not predict daily changes in other disordered eating urges.

The findings from Study 6, regarding a lower BMI and lower weight suppression
predicting greater body dissatisfaction, contradict existing literature (e.g., Burnette et al.,
2018; Jones et al., 2019). Specifically, previous studies have found the opposite pattern,
showing that individuals with a higher BMI (e.g., Jones et al., 2019; Kogure et al., 2019) and
greater weight suppression (e.g., Berner et al., 2013; Burnette et al., 2018) were more likely
to experience higher levels of body dissatisfaction. The discrepancies between Study 6 and
the findings from prior studies may stem from the characteristics of the Study 6 sample,

which consisted mainly of university students with a mean BMI (22.14 kg/m?) in the normal
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range, compared to other studies that included populations with higher mean BMIs in the
overweight range (e.g., 29.1 kg/m?; Kogure et al., 2019).

Similarly, the mean weight suppression in this sample (4.96 kg) was half that reported
in previous research (e.g., 8.19-12.85 kg; Chen et al., 2022; Burnette et al., 2018). These
differences suggest that the findings from Study 6 may only be applicable to populations with
similar characteristics. These results also highlight the need for future research to explore
whether there is a specific threshold for BMI or weight suppression that might reverse the
expected relationship, such as lower weight suppression leading to higher body
dissatisfaction.

Another notable finding from Study 6 was that individuals with a higher BMI and
higher weight suppression were more likely to report experiencing urges to engage in
unhealthy eating. This aligns with previous research suggesting that weight suppression,
often achieved through restrictive dieting or compensatory behaviours, can lead to an
increased preoccupation with food, particularly unhealthy options (Butryn et al., 2009). This
preoccupation may stem from both biological and psychological factors related to weight
suppression behaviours (e.g., Rosenbaum & Leibel, 2010). Biologically, weight suppression
can trigger hunger signals and metabolic adaptations, making it harder to resist cravings
(Rosenbaum & Leibel, 2010). Psychologically, the cognitive strain of dieting can amplify the
allure of restricted foods, leading to disordered eating patterns like binge eating (Lowe et al.,
2006). Over time, these factors may not only challenge weight maintenance but also increase
the likelihood of weight regain and a higher BMI.

One additional factor to note regarding the findings of Study 6 is that the study
assessed only the urges to engage in such behaviours. The relationship between urges and
actual behaviours can be influenced by factors such as preoccupation with food and dietary

restraint (Yu et al., 2016). Future research should further investigate these complexities.
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In addition, it is worth noting that BMI and weight suppression did not show
associations with any of the other disordered eating urges tested, offering limited evidence for
their ability to index disordered eating urges in natural environments. ED behaviours in
community settings are often more sporadic and context-dependent, influenced by factors
such as stress or mood (Mason et al., 2021; 2022). Static measures such as BMI and weight
suppression may not accurately capture these real-time fluctuations (e.g., urges to exercise),
even when using EMA. However, the lack of significant findings between BMI and weight
suppression for assessed disordered eating urges in Study 6 underscores the limitations of
BMI and weight suppression as standalone indicators disordered eating urges in non-clinical
populations
9.3. Implications

This thesis evaluated the utility of various severity rating systems for EDs— DSM-5,
ICD-11, OWS, and DT- across six studies encompassing clinical (Studies 1 to 5) and
community (Study 6) samples. The findings highlighted the limitations of single-dimension
severity ratings in capturing the complexity of EDs, which involve an intricate interplay of
biological, psychological, emotional, physical, and risk-related factors. Findings from this
thesis are summarised in Table 28. As shown in Table 28, no single severity rating
adequately captured all relevant aspects of these multifaceted disorders. In this section, I will
discuss the clinical implications of these findings, particularly regarding the limitations of

current severity systems and opportunities for improvement.



Table 28.

Summary of Findings on the relationship between Severity Ratings for AN, BN, and BED and Assessed Variables,
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Eating Disorder Severity Ratings Assessed Variables
Psychological Factors  Biological Factors Risk Factors Treatment Outcomes

Anorexia Nervosa DSM-5 )4 )4 ? )4

ICD-11 X X ’) &

ows v % 2 )

DT v ? X X
Bulimia Nervosa DSM-5 V ? ? )4

DT ? ? ? X
Binge Eating Disorder DSM-5 )4 ’) ’) ’)

OWS )4 ? ? ?

Note. DT: Drive for Thinness

DSM-5: Diagnostic and Statistical Manual of Mental Disorders, fifth edition
ICD-11: International Classification of Diseases, 11" edition

OWS: Overvaluation of weight and shape

&/ = Support

9 =No support

? =Has not been assessed
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Refrain from Solely Relying on Severity Ratings in Clinical Practice

First, none of the currently tested severity ratings should be used in isolation to assess
severity or guide clinical decision-making. Findings from the current thesis showed that,
single-indicator measures, such as the DSM-5 BMI-based AN severity ratings, ICD-11 AN
severity ratings, and DT AN and BN severity ratings, failed to capture the multidimensional
nature of ED severity. For instance, the DSM-5 BMI-based AN severity rating performed the
poorest, as it failed to capture psychological and biological correlates (Studies 3a and 3b),
risk factors (Study 4), or treatment outcomes (Study 5). Although the ICD-11 AN, DSM-5
BN, and OWS-based alternative AN severity ratings demonstrated strengths in certain areas,
they also exhibited notable gaps. For instance, DSM-5 BN severity ratings (Study 1) and
OWS-based AN severity ratings (Studies 3a and 3b) were able to reflect psychological
correlates, such as ED and general psychopathology. However, only the ICD-11 AN severity
rating demonstrated the ability to predict treatment outcomes for AN (Study 5), setting it
apart from the DSM-5 AN, DSM-5 BN, and DT AN and BN alternative severity ratings.

Despite these findings, a limitation shared by all tested severity ratings (e.g., DSM-5
AN, ICD-11 AN, and OWS) was their inability to effectively account for biological
correlates such as potassium or calcium levels — markers critical for evaluating medical
complications and addressing risks associated with medical instability. This is a significant
limitation, as biological factors are essential for informing clinical interventions, particularly
in cases requiring urgent medical management.

Overall, none of the tested single-indicator severity ratings could simultaneously
capture the full range of variables relevant to EDs — psychological, biological, and treatment
outcomes. Based on these findings, this thesis does not recommend the use of current severity
ratings as definitive tools in clinical practice. Instead, assessment and treatment decisions

should continue to follow broader, evidence-based guidelines (e.g., RANZCP or Australia &
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New Zealand Academy for Eating Disorders treatment principles), which incorporate
multiple dimensions of severity for a more holistic approach to ED care.
Barriers to Accessing Care Created by Severity Ratings

Beyond their limited utility for guiding clinical practice, current severity ratings (e.g.,
DSM-5, ICD-11) may inadvertently create barriers to care for individuals with EDs. Across
six studies, this thesis found limited support for BMI-based severity ratings, particularly for
AN, as they fail to capture the full complexity of illness severity. Notably, the findings from
Studies 3a and 3b revealed that individuals with higher BMIs reported greater levels of ED-
specific and general psychopathology as well as psychiatric comorbidities than those with
lower BMIs, challenging the traditional assumption that lower BMI signifies more severe
illness. This disconnects risks excluding individuals with higher BMIs, including those with
atypical AN, from receiving high-intensity care, despite their significant psychological
impairments (Dang et al., 2024; Harrop et al., 2023).

Concerns about the detrimental implications of BMI-centric severity ratings were also
echoed by clinicians interviewed in Study 2. Interviewed healthcare professionals highlighted
that the "mild" severity label, often assigned to individuals with higher BMIs, could be
particularly damaging for those with AN. This is especially impactful as this group is already
less likely to seek treatment (Hamilton et al., 2022; Késtner et al., 2021) and being labelled as
"mild" may reinforce the belief that they are "not sick enough" to warrant care. Therefore,
severity labelling not only invalidates their experiences but may also discourage engagement
with potentially life-saving treatment.

Moreover, BMI-based severity ratings perpetuate the misconception that atypical AN
is inherently less severe than AN — another point that was also raised by clinicians
interviewed in Study 2. This perspective marginalises individuals with atypical AN, and

overlooks evidence (e.g., Dang et al., 2024) demonstrating that they can experience
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symptoms as severe, or even more severe, than those with AN, despite having a higher BMI.
By framing severity solely around BMI, these measures fail to account for the broader
psychological and behavioural complexities of EDs, further entrenching barriers to
appropriate care.

Integrating Alternative Ratings and Multidimensional Screening Tools

The findings of this thesis highlight the significant limitations of current severity
ratings for EDs, such as DSM-5, OWS, and DT, in effectively guiding prevention efforts,
treatment planning, and progress monitoring. As mentioned previously, although OWS
(Studies 3a and 3b) alternative severity rating provide valuable insights into psychological
factors among those with AN they fail to adequately predict other critical clinical indicators,
including biological correlates and treatment outcomes (Study 3a). These shortcomings
emphasise the need to integrate alternative severity ratings into a more comprehensive
framework for assessing the complexity of EDs.

Despite these limitations, severity ratings can still serve a useful purpose in clinical
practice, particularly in resource-constrained environments. As clinicians interviewed in
Study 2 noted, severity ratings can support triaging and referring individuals with EDs to
tertiary services. Given the widespread shortage of ED-trained clinician, as well as limitations
in time and funding in tertiary ED services, there is a clear need for tools that streamline
assessment and intervention processes to maximise efficiency in such settings.

One promising solution is the development of a multidimensional severity screening
tool guided by current assessment guidelines (e.g., The American Psychiatric Association
Practice Guideline for the Treatment of Patients with Eating Disorders, 2023 or the
RANZCP, 2014). This tool should integrate psychological, medical, and social dimensions of
severity to provide a more holistic understanding of individual needs. Key indicators could

include levels of OWS (given its correlations with ED-specific and general psychopathology
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as found in the current thesis), social support, treatment history, illness duration, nutritional
and fluid intake, and the rate of weight change (both loss and gain) (Crone et al., 2023).
Additionally, where possible, initial triage should also initial triage could incorporate brief
physical examinations, such as measurements of seated and standing pulse rates to identify
bradycardia or tachycardia caused by cardiac deconditioning, blood pressure readings (seated
and standing), and body temperature. These physical markers are essential for identifying
individuals who may require urgent medical attention or hospitalisation (RANZCP; Hay et
al., 2014).

In summary, implementing a multidimensional severity screening tool could
significantly enhance the management of EDs, particularly in high-pressure, underfunded
settings. Such potential tool would address the gaps left by current single-indicator severity
ratings while improving the efficiency and precision of clinical assessment and intervention
planning.

9.4. Strengths

This thesis has several methodological and conceptual strengths, informed by the gaps
identified in the initial systematic review and meta-analysis (Chapter 2, Study 1). A key
strength lies in the large, diverse participant groups comprising the studies. For example,
Study 1 synthesised findings from research on ED severity involving a total of 9,196
participants. Studies 2, 3, 4, and 5 extended this by incorporating data from individuals with
EDs, clinicians, and community members, capturing a broad range of experiences and
presentations. Furthermore, the ED groups were recruited from various tertiary inpatient and
outpatient ED services in Australia and internationally, increasing the generalisability of the
findings.

Another notable strength is the application of rigorous, contemporary analytic

methods. The meta-analytic approach in Study 1 synthesised available studies, offering a
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comprehensive overview of the findings while addressing limitations related to small sample
sizes. Study 4 (Chapter 6) employed multinomial regression to assess risk factors and severity
ratings, calculating probabilities for each outcome and examining whether previously
identified risk factors differentiated DSM-5 AN and DT severity groups. Additionally, Study
5 used EMA to analyse whether BMI and weight suppression could index daily variables
related to body dissatisfaction and daily disordered eating urges (Chapter 8). Complementing
the quantitative method (i.e., survey), the qualitative approach in Study 3 (Chapter 4)
provided valuable insights into clinicians' experiences and perspectives regarding the
proposed DSM-5 severity ratings for EDs. Through interviews or free-text response, this
approach offered a deeper understanding of how the ratings are applied in clinical practice,
their perceived usefulness for treatment planning, and potential barriers to implementation—

areas that quantitative methods may not fully capture.

9.5. Limitations and Future Directions

9.5.1 Methodology Limitations and Future Directions

The findings of this thesis should be considered in light of several methodological
limitations, including aspects of design, measurement tools, and sample composition. A
significant limitation is the reliance on cross-sectional designs in all studies except Study 6.
While this approach facilitates research feasibility in the field of EDs, it restricts the ability to
examine how severity ratings relate to symptom changes, treatment progress, or long-term
outcomes. For example, in study 5, the cross-sectional design precluded an evaluation of
whether individuals classified as "moderate" based on a severity rating exhibit greater
symptom improvement over the course of treatment compared to those classified as "severe."
Additionally, this design does not capture the dynamic nature of clinical decision-making,
where severity ratings might guide adjustments to treatment or progress monitoring. For

instance, a patient with AN initially classified as "extreme severe" based on DSM-5 BMI
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severity rating may require hospitalisation. However, as their condition improves through
weight restoration or reduced psychological distress, they might be reclassified as
"moderate," prompting a shift to outpatient care or less frequent monitoring. Additionally,
this cross-sectional design only allows for identifying correlations, not causal relationships,
making it difficult to determine whether severity ratings can reliably predict treatment
outcomes, such as symptom improvement or relapse or medical complications. Therefore,
future research should be conducted longitudinally, measure the changes of each aspect of
ED symptomatology (e.g., psychological and biological factors), and clinical decision-
making processes as mentioned above.

Second, the generalisability of the findings in this thesis is limited by the
predominance of adult White female participants making the results mostly applicable to
individuals with similar demographic characteristics. This limitation is particularly notable
given the large focus on BMI of the current thesis, as research demonstrates that BMI cut-offs
for health outcomes vary across ethnic groups due to differences in body composition
(Paeratakul et al., 2002). For example, Asians typically have a BMI 2-3 kg/m? lower than
Whites for the same age, sex, and body fat percentage, owing to differences in muscle mass
(Wulan et al., 2010). Consequently, it may be possible that Asians may experience less ED-
related psychopathology at lower BMI levels than Whites, underscoring the need for caution
when applying these findings to other ethnic groups. Similarly, differences between adults
and adolescents in the development and manifestation of EDs may affect the applicability of
these findings across age groups. Moreover, the exclusion of male participants limits the
generalisation of findings to men. This is particularly important as BMI can be misleading in
male populations, given their typically higher muscle mass compared to women (Nieves et
al., 2005). This can result in a higher BMI even without excess body fat, leading to an

underestimation of ED severity in men. Males may appear to have a "normal" BMI despite
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experiencing significant psychological distress related to body image, weight, and shape
(Zayas et al., 2018). The lack of analysis of the relationship between different severity ratings
and ED psychopathology in a male sample further restricts the understanding of how BMI
reflects true ED severity in men, where muscle mass and body composition differences can
distort results. Future research, therefore, would benefit from investigating how the severity
ratings for EDs perform on individuals from a range of different age, gender and ethnic
backgrounds.

Third, while the overarching aim of this thesis was to examine ED severity ratings
broadly, much of the research focused specifically on AN severity ratings. This emphasis was
primarily due to the availability of data, that is the high prevalence of AN cases in the
treatment settings from which the sample was drawn. As shown in Table 28, limited
information exists regarding the DSM-5 and alternative severity ratings (e.g., DT, OWS, and
weight suppression) in indexing biological or risk factors in BN and BED. Furthermore, the
predictive validity of the DSM-5 BED and OWS severity ratings in indexing treatment
outcomes for BED remains unexamined. Future research is needed to address these gaps by
expanding the examination of a wide range of severity ratings across different ED subtypes,
including BED on a wide range of outcomes variables (e.g., treatment outcomes).

Fourth, apart from Studies 2 and 3b, the reliance on self-report measures to assess key
variables represents another limitation. Although validated measures were employed, self-
report may not always be the most appropriate method for assessing certain constructs. All
studies in this thesis utilised self-report questionnaires for ED symptoms (e.g., EDE-Q and
EDI-2), which require participants to recall their ED attitudes and behaviours over the
preceding 28 days. Previous research has shown that while participants reliably recall
attitudinal features of their ED (e.g., “Has your weight influenced how you think about

(judge) yourself as a person?”), recall of behavioural features (e.g., “Have you gone for long
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periods of time (8 waking hours or more) without eating anything at all to influence your
shape or weight?”) is less reliable (Rose et al., 2013). Additionally, the focus on AN in the
current thesis further amplifies the limitations associated with the use of self-reported
measures, particularly regarding reliability. Research has shown that lower BMI is linked to
poorer insight into the disorder among individuals with AN (Webb et al., 2022). This
diminished insight can reduce the accuracy of self-reports, especially for behavioural and
psychological symptoms. This factor may also help explain the unexpected findings in
Chapter 5 (Studies 3a and 3b), where individuals with lower BMI reported lower ED-related
and general psychopathology than those with higher BMI. Therefore, future research should
focus on using a combination of both interview or questionnaire and biological assessment to
increase the reliability of measured constructs.

Fifth, the use of a community-based sample in Chapter 8 (Study 6) offers both
strengths and limitations. This approach enabled the examination of BMI and weight
suppression, measured on a continuous scale, in relation to daily fluctuations across a wider
range of disordered eating urges. However, its generalisability to clinical populations remains
limited. Community participants may often display milder symptoms and lower
psychological distress compared to treatment-seeking individuals, which may not fully
capture the severity and complexity observed in clinical settings. As a result, the findings
from Study 6 provide limited insight into the utility of BMI and weight suppression in
predicting disordered eating behaviours in a clinical sample with EDs. Future research should
prioritise clinical samples to better assess how BMI and weight suppression on a continuous

scale align with ED and general psychopathology.

9.5.2 Theoretical Limitations and Future Directions

Beyond the methodological improvements outlined earlier, several conceptual

considerations should guide future research on ED severity ratings. These considerations
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include expanding the scope of research to address underexplored areas and adopting more

comprehensive approaches to ED severity assessment.

Single-indicator severity

This thesis focused on evaluating single-indicator severity ratings for EDs. However,
several promising alternative severity indicators (e.g., number of purging method), as
reviewed in the Introduction, remain underexplored. For instance, while weight suppression
was examined in Study 6, its evaluation was limited to a non-clinical sample. Future research
should prioritise investigating weight suppression in clinical ED populations, particularly
among those diagnosed with AN and BN, where it has been shown to correlate strongly with
both ED-specific and general psychopathology (Khalil et al., 2024). Another promising
alternative single-indicator severity rating is the number of purging methods, which has been
proposed as an alternative severity rating for BN (e.g., Gianini et al., 2017).

Existing research (Dieffenbacher et al., 2024; Gianini et al., 2017) suggests that the
number of purging methods (e.g., vomiting, diuretic use), rather than the DSM-5 BN severity
rating based on purging frequency, provided a more robust measure of psychopathology.
Specifically, both studies found that individuals who engage in multiple purging methods
exhibit higher levels of both eating disorder-specific and general psychopathology compared
to those who use only a single method. Despite its promise, an important gap remains
regarding whether the number of purging methods can reliably index treatment outcomes for
BN. Addressing this issue is particularly significant given the findings from Study 5, which
demonstrated that the DSM-5 BN severity groups failed to predict treatment outcomes in
CBT-E for BN.

The concept of transdiagnostic severity indicators — measures that can index
symptom severity across and within multiple ED diagnostic categories — has gained

increasing attention (e.g., Gianini et al., 2017). However, this thesis did not evaluate
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alternative severity measures, such as weight suppression, OWS, or DT from a
transdiagnostic perspective. Specifically, Studies 3a and 3b assessed OWS as an alternative
severity indicator exclusively for AN, focusing on its ability to differentiate biological
correlates, ED-specific and general psychopathology, and psychiatric comorbidities. Study 5
evaluated DT as a severity rating, but only in relation to CBT-E treatment outcomes for
individuals with AN and BN. As such, future research should explore how potential
transdiagnostic severity indicators (e.g., weight suppression) perform across a broader range
of ED subtypes. These investigations should extend beyond the "core" ED diagnoses of AN,
BN, and BED to include other diagnostic categories without severity ratings, such as OSFED
and ARFID. Expanding the scope in this way could provide valuable insights into the

potential usage of these ratings in ED assessment and treatment decision-making.

Multidimensional Severity Ratings

As highlighted throughout this thesis, single-indicator severity measures fail to
capture the multifaceted nature of ED presentations. This limitation underscores the need for
multidimensional severity ratings that consider a combination of symptoms and clinical
indicators to better predict critical outcomes in EDs, such as recovery and relapse rates.
Factors like BMI, core illness features, psychosocial influences, functional impairment (e.g.,
number of days off from work or school) and levels of current support, collected through
structured interviews or questionnaires, could be integrated into a comprehensive framework
to better assess ED severity and prognosis. The development of such a model should
incorporate input from individuals with lived experience, clinicians, and research experts.
This collaborative approach would ensure the model relevance, practicality, and alignment
with the complexities of ED presentations. By moving beyond single measures such as BMI

(for AN) or inappropriate compensatory behaviours frequency (for BN) and bingeing
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frequency (for BED), a multidimensional framework could significantly enhance clinical
assessment and inform tailored treatment planning.
9.6. Conclusions

This thesis presents the first comprehensive evaluation of DSM-5 and ICD-11
severity ratings, along with alternative severity ratings based on OWS, DT, and weight
suppression (tested only in a community setting) for EDs. Findings from the six studies in
this PhD thesis underscore the inadequacies of current severity ratings in capturing the
biological and psychological complexity of EDs. These limitations can lead to inaccurate
assessments, hinder effective treatment planning, and restrict access to appropriate care. The
findings emphasise the urgent need to move beyond single-indicator measures, such as BMI
for AN or binge-purge frequency for BN and BED, toward a multivariate approach. This
approach should integrate combinations of symptoms (e.g., purging methods) and clinical
indicators (e.g., rate of weight loss, treatment history) to better predict critical outcomes such
as recovery and relapse. By adopting this more nuanced framework, future severity ratings
could enhance their clinical utility and ultimately improve care for individuals with eating

disorders.
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