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Abstract

The present study aimed to provide a meta-analytic estimate of the prevalence of obsessive-
compulsive disorder (OCD) amongst those with a current primary eating disorder (ED) diagnosis,
and to isolate predictors of comorbid OCD. An online search of PubMed and PsycINFO was
conducted with a Boolean search phrase incorporating keywords related to OCD, EDs,
comorbidity, prevalence, and epidemiology, complemented by reference review and contact with
experts in the field. Articles were included if they (a) reported an observational study examining
current ED diagnoses, (b) used a semi-structured or structured diagnostic interview for OCD and
ED diagnosis, (c) applied DSM or ICD criteria, (d) included adolescent or adult samples (age >
12), (e) included patient or community samples, and (f) reported lifetime or current OCD
comorbidity. From the 846 articles identified, 35 lifetime and 42 current estimates of comorbid
OCD were calculated. Analyses revealed an aggregate lifetime OCD prevalence of 13.9% Clgsy
[10.4 to 18.1] and current OCD prevalence of 8.7% Clgsy [5.8 to 11.8] across EDs. Moderator
analyses revealed the prevalence of OCD to be greatest in anorexia nervosa binge-eating purging
type, in patient versus community samples, among those with an earlier age of ED onset, and those
with lower mean BMIs. Awareness of the populations at greatest risk of comorbid OCD in EDs
will ensure appropriate diagnosis, while facilitating development of treatments targeting their
shared etiology.
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General Summary
This research project investigated the prevalence of obsessive-compulsive disorder (OCD) in those
diagnosed with an eating disorder (ED). The main objectives of this research included conducting
a review of the literature examining OCD in EDs while providing a true estimate of OCD
comorbidity using data from previously conducted studies. Furthermore, risk factors were
identified to determine when those with an ED are the most vulnerable for experiencing OCD.
Using a meta-analytic approach, the past findings of multiple studies that focused on the same
question were combined to calculate accurate estimates for the frequency of OCD in EDs. A search
of research databases found 846 potentially relevant articles, making it possible to calculate 35
lifetime and 42 current estimates of OCD in EDs. Following combination of the findings, lifetime
OCD prevalence was approximately 13.9% and current OCD prevalence was 8.7% across EDs.
The highest rates of OCD were found among individuals with anorexia nervosa binge-eating
purging type, in patient samples, among those diagnosed with an ED earlier in their life, and those
with a lower body weight. Greater awareness of which EDs are more vulnerable for experiencing
OCD is important to be able to diagnose and treat patients effectively when they have more than

one mental health diagnosis.
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The Prevalence of Comorbid Obsessive-Compulsive Disorder in Individuals with Eating
Disorders: An Epidemiological Meta-Analysis

Eating disorders (EDs) and obsessive-compulsive disorder (OCD) have been found to be
highly comorbid, with similar underlying symptoms, traits, and characteristics implying a potential
shared vulnerability. Understanding comorbid disorders is important because living with comorbid
psychiatric or physical health conditions has a detrimental impact on the prognosis of all presenting
conditions, exacerbating symptoms and diminishing treatment efficacy (Sartorious, 2013;
Swinbourne & Touyz, 2007). For instance, the co-occurrence of an anxiety disorder (inclusive of
OCD in past versions of the DSM) in those receiving inpatient care for anorexia nervosa (AN) is
associated with longer hospital stays (Lievers et al., 2008). Further, the likelihood of attempting
suicide is already heightened in those with eating disorders (Ahn et al., 2019; Udo et al., 2019) and
is exacerbated further amongst those also coping with OCD (Torres et al., 2006). As a result, this
leads to an elevated risk of ED relapse amongst those with greater severity of OCD symptoms
(Carter et al., 2004).

While past literature has illustrated that co-morbid OCD commonly occurs in EDs, estimates
to date are inconsistent and there is a need for proper estimation of the prevalence of their co-
occurrence. This is evidenced throughout the literature with low prevalence estimates of comorbid
OCD in ED samples of 1.9% (Striegel-Moore et al., 2001) to moderate rates such as 29.5% (Milos
et al., 2001) and higher estimates extending beyond 42.9% (Hsu et al., 1992). Quantification of
how common comorbid OCD truly is across ED subtypes is vital to understand who is most at risk
for OCD as it has been shown to predict poorer ED treatment response and worse prognosis

(Altman & Shankman, 2009). Therefore, this research is imperative to inform the potential



development of new interventions and the refinement of current treatments for those with
comorbid OCD in EDs.

The advancement of assessment, diagnosis, and treatment of those with comorbid OCD with
primary ED diagnoses relies upon an improved understanding of a biopsychosocial model for EDs
with the presence of comorbid OCD. Increased empirical support for shared genetic, biological,
and psychosocial etiological factors is imperative to understand the underlying mechanisms
driving symptom exacerbation, disorder maintenance, and experiencing further burden with OCD.
The following literature will paint a picture of obsessive-compulsive disorder, OCD symptom
classification, and review OCD prevalence across a variety of contexts. Next, the refinement of
ED diagnostic criteria will be summarized per ED followed by examination of the prevalence of
EDs. Lastly, utilizing a biopsychosocial framework the intricacies of shared etiological and
transdiagnostic factors between OCD and EDs will be examined.

Defining and Assessing Obsessive-Compulsive Disorder

Obsessive-compulsive disorder is a chronic condition characterized by the manifestation
of obsessions, such as intrusive thoughts or images (e.g., fears one has become contaminated by
germs), coupled with compulsive behavioural responses intended to reduce the distress caused by
those obsessions (e.g., repetitive handwashing; Abramovitch et al., 2021; APA, 2013). The DSM-
5 obsessive-compulsive disorder (OCD) classification defines an obsession as the presence of
persistent thoughts or urges causing clinically significant levels of distress followed by an attempt
to suppress or counterbalance the urge by engaging in a compulsion (e.g., having taboo sexual
thoughts causing extreme discomfort followed by behaviours to achieve order and symmetry;
Abramovitch et al., 2021a). In contrast, a compulsion is illustrated by engaging in repetitive

behaviours often guided by a set of informal ritualistic rules to minimize exacerbated anxiety from



the intense obsessions (APA, 2013). Obsessions or compulsions persist for a prolonged time and
cause substantial impairment in one’s daily functioning. For example, an individual may
experience an intense urge to harm someone they care about followed by engaging in compulsive
behaviours such as repeating words silently for a set number of times to reduce the considerable
discomfort (Abramovitch et al., 2021b).

The debilitating nature of this condition often bears detrimental consequences for the
psychosocial and economic well-being of those afflicted, including reduced quality of life, lower
instances of marriage, loss of employment, and carryover effects onto family members
(Calvocoressi et al., 1995; Hollander et al., 2016; Koran et al., 1996; Leon et al., 1995; Magliano
et al., 1996; Pozza et al., 2018; Rasmussen & Eisen, 1992; Samuels & Nestadt, 1997). These
influences are intensified when OCD is comorbid with other psychiatric conditions, with
comorbidity linked to OCD symptom exacerbation, notable decline in daily functioning, and
poorer prognosis (Pinto et al., 2006; Swinbourne & Touyz, 2007; Torres et al., 2013).

The Diagnostic and Statistical Manual of Mental Disorders (DSM) is widely used by
clinicians to guide assessment and diagnosis of a variety of psychiatric conditions by providing
descriptions outlining diagnostic features that permit diagnosis of a particular condition (e.g.,
characteristic patterns of behaviours or specific types of thoughts). As a result, over or
underestimation of the prevalence of anxiety-related disorders and differential categorization of
ED subtypes is bound to occur given changes in the diagnostic criteria with each new version of
the DSM. Over the past few decades, each edition of the DSM has been further refined, thus
prevalence may be influenced by the diagnostic criteria that is currently being employed at the
time of the publication, the presence or assessment of comorbid disorders, and whether dual

diagnoses were acceptable at the time of the assessment (e.g., the DSM-III-R did not allow for



diagnosis of simultaneous anxiety-related disorder diagnoses, therefore, clinicians would have
been faced with choosing a primary anxiety diagnosis over another).

Employment of the DSM-5 diagnostic criteria also enables clinicians to note whether an
individual can determine whether their obsessions are illogical or logical by specifying whether
the individual expresses: (1) good insight where they can recognize on their own that the intrusive
thoughts are not very likely to be accurate, (2) poor insight meaning they believe that their thoughts
may be feasible and plausible, or (3) a complete absence of insight as evidenced by full belief that
the enduring obsessions are accurate (APA, 2013). For example, an individual who has washed
their hands three times may genuinely believe that their hands are still contaminated by germs and
lack the awareness to challenge this intrusive thought.

Obsessive-compulsive symptoms often parallel symptoms observed in other psychiatric
disorders, including anxiety (e.g., high levels of worry followed by adamant reassurance seeking;
Kobori & Salkovskis, 2012), eating (e.g., hedonic eating for food-driven reward to regulate
emotions; Monteleone et al., 2017), or substance use disorders (e.g., experience of high anxiety
sensitivity followed by substance use to reduce the intensity; Cuzen et al., 2014). Therefore, it is
critical to determine that symptom expression is not due to another condition or a pharmacological
or addictive substance side effect (APA, 2013).

OCD Symptom Classification and Assessment. Numerous assessment measures have been
developed to capture the heterogeneity and themes across OCD symptoms. McKay and colleagues
(2004) reviewed the many plausible symptom categorizations derived from the following validated
psychometric measures of the presence or severity of OCD symptoms: the Maudsley Obsessional

Compulsive Inventory (MOCI; Hodgson & Rachman, 1977), Padua Inventory (PI; Sanavio, 1988),



and the Yale-Brown Obsessive Compulsive Scale symptom checklist (YBOCS-SC; Goodman et
al., 1989).

The MOCI is one of the earliest validated measures of OCD symptom expression which
utilizes three distinct symptom clusters: washing, checking, and doubting/conscientiousness. Next,
the P1 was constructed to examine more "repulsive™ or taboo urges, which ultimately support the
possibility of five symptom clusters, including washing, checking, rumination, impulses, and
precision (McKay et al., 2014; Sookman et al., 2005). As the identified symptom domains from
factor analyses of the MOCI and P1 were only inclusive of the behaviours noted in the instruments'
items, future investigations began to move towards evaluating the Y-BOCS checklist for
assessment of OCD. The Y-BOCS provides a more comprehensive assessment of a broader range
of obsessions and compulsions obtained through a semi-structured interview with a clinician than
the previously explored self-report measures (McKay et al., 2014).

The Y-BOCS-SC supports clinician assessment of 60 OCD symptoms resulting in the
classification of symptoms into 15 unique categories. The presence of obsessions was now able to
be grouped into one of eight types of obsessions: contamination, symmetry, hoarding, aggressive,
sexual, religious, somatic, or miscellaneous. Subsequently, compulsive behaviours were
categorized into seven classes: washing, checking, counting, ordering, hoarding, repeating, and
miscellaneous (Goodman et al., 1989). There is no consensus to date on the best way to subclassify
OCD symptoms but Abramowitz et al. (2003; 2010) recommended categorizing OCD into four
symptom dimensions that more accurately capture the range of mental compulsions.

The Dimensional Obsessive-Compulsive Scale (DOCS; Abramowitz et al., 2010) assesses
OCD symptoms based on four domains: (a) worry about contamination (e.g., feeling one has been

in contact with germs followed by repetitive washing to get rid of the germs; Abramovitch et al.,



2021a), (b) responsibility for harm (e.g., the belief that one’s actions were responsible for
endangering someone else followed by compulsive checking to prevent the harm believed to
occur), (c) intrusive taboo thoughts (e.g., thinking about sexual behaviours with an unacceptable
person followed by avoidance of the individual to prevent triggering more intrusions; Abramovitch
etal., 2021b; Sookman et al., 2005), and (d) the need for symmetry or completeness (e.g., thinking
the books on your shelf are not in order followed by re-arranging the books until they are displayed
perfectly or feel “just right”; Abramovitch et al., 2021a; 2021b).

OCD Prevalence. The prevalence of psychiatric conditions such as OCD fluctuate
depending on the measurement window and the measures used. OCD prevalence is represented by
the proportion of individuals in a population who meet all diagnostic criteria outlined above for a
specified period of time. Prevalence is commonly divided into two rates: (1) point prevalence,
which represents having met diagnostic criteria at a single point in time; and (2) period prevalence,
which is defined by a specific period of interest (e.g., having experienced OCD in the last month
or 12 months; Bhopal, 2002; Carroll, 2013). In clinical epidemiological research, however, a rate
for lifetime prevalence is more widely reported as an extension of period prevalence as it refers to
having met diagnostic criteria for a disorder such as OCD at any point in one’s lifetime.

Bhopal (2002) discusses the core difference between the prevalence windows with respect
to the breadth of time that is captured and the associated disadvantages of the timeframe not
encompassed. Bhopal (2002) and Carroll (2013) define point prevalence as a rate that symbolizes
the frequency of cases of a disease or disorder at a specific point in time, which is advantageous
as it provides a snapshot of a specific moment in time but fails to be useful in determining the

long-term impact of a disorders course or prognosis. In contrast, period prevalence rates aim to



address the concern with point estimates by accounting for a larger duration of time that one may
meet diagnostic criteria for a disease or disorder (Bhopal, 2002).

The most all-encompassing estimate in clinical epidemiology is the lifetime prevalence
rate; however, with the use of a longer interval between diagnosis and recall the greater the risk
for errors in recall. Retrospective reporting of past experiences of having met diagnostic criteria
for a disorder brings a high likelihood for underestimation (Streiner et al., 2016). Streiner and
colleagues (2016) argue that forgetting and error in recall likely distort any available lifetime
estimates reported in literature as they rely on recall of the past which is subject to biases (e.g., the
tendency to recall the past in a manner that is in favour of oneself). Furthermore, lifetime estimates
fail to account for prevalence changes in response to increased availability of or decreased access
to efficacious psychiatric services (Moffitt et al., 2020). Streiner and colleagues (2016) encourage
future research to place a greater focus on current measurements (e.g., point prevalence or 1 month
period prevalence) to decrease the impact of errors in recall and inflated estimates. An astonishing
example of the impact of errors in recollecting the past is illustrated by Moffitt et al. (2020), who
compared prospective estimates of DSM disorders in a birth cohort from New Zealand to
retrospective reports over the same 15-year period between the ages of 18 to 32 years. Moffit and
colleagues (2020) found nearly double the prevalence for rates for every disorder in prospective
versus retrospective reports. The findings of this study highlight how retrospective reports can
drastically underestimate lifetime prevalence and the authors hypothesize this may be due to
increased memory for chronic disorders as opposed to forgetting past acute symptoms that were
experienced for a shorter duration.

Although lifetime prevalence may be clinically useful to aid in determining the

commonality of coping with a disorder throughout one’s lifetime, current prevalence brings



potential for greater accuracy and can account for factors that may contribute to increased or
decreased prevalence. For example, Taylor and Asmundson (2020) discuss how the current
pandemic is likely to bring an increase upwards of 10% in psychiatric disorders inclusive of
anxiety and related disorders following the global COVID-19 pandemic like other natural
disasters. As a result, by using point prevalence we can determine at a specific moment in time
whether OCD prevalence has increased with consideration of the current societal climate.
Similarly, period prevalence may be markedly higher in 2020 or beyond for a duration of time
whereas, the lifetime rate would simply remain inflated as it encompasses one’s entire life
regardless of historical factors.

OCD prevalence can vary depending on the specified period measured, as well as the
gender and age of the samples. A recent meta-analysis by Fawcett and colleagues (2020) illustrates
how the prevalence of OCD globally varies depending on the specified period. Their aggregate
prevalence estimates for the general population revealed OCD was most prevalent during the
lifetime window (1.3%), followed by the current window (1.1%), and period timeframe (0.8%).
Whereas the literature shows that in pediatric samples OCD is more common in boys than girls
(Mathes et al., 2019), this shifts in adolescence, and in adult samples women are at 1.6 times greater
risk for being diagnosed with OCD than men in their lifetime (Fawcett et al., 2020). Gender also
affects OCD symptom expression, with males more commonly reporting taboo thoughts, while
females more commonly experience contamination or aggressive obsessions (Mathes et al., 2019).
Finally, the potential for experiencing increased vulnerability for OCD was also found among
younger adults than those in older adulthood (Fawcett et al., 2020).

Among clinical samples, the rate of OCD comorbidity significantly increases contingent

upon the presence of co-occurring conditions. In a meta-analysis conducted by Ferentinos et al.



(2020) on comorbid OCD among those with bipolar spectrum disorders, lifetime and current
prevalence was approximated at 10.9% and 11.2%, respectively. OCD in the general population
as assessed in control samples was estimated as 2.5% for lifetime and 1.6% for current prevalence
which also aligns with the global prevalence aggregated by Fawcett et al. (2020). As a result, those
with bipolar spectrum disorders were 4.4 times more likely to experience comorbid OCD than the
general population, further depicting the substantial increase in OCD prevalence when comorbid
with another psychiatric condition (Ferentinos et al., 2020). The prevalence of OCD across ED
subtypes has also been examined extensively, often exhibiting higher rates of comorbidity in AN
samples than in BN samples (Altman & Shankman, 2009; Sallet et al., 2010; Simpson et al., 2013;
Swinbourne & Touyz, 2007).
The Evolution of Eating Disorder Diagnosis

Newer editions of the DSM made substantial changes to ED criteria, and the prevalence of
anorexia nervosa has been shown to change considerably depending on whether DSM-III-R
diagnostic criteria or DSM-IV criteria were applied (Sunday et al., 2001). The introduction of the
DSM-I111-R enabled clinicians to derive simultaneous anxiety or mood-related disorder diagnoses,
which was not possible in the previous edition of the DSM (Swinbourne & Touyz, 2007). The
inception of the DSM-III-R provided a more thorough description of comorbid psychiatric
disorders informing clinicians about the possibility of observing increased prevalence of
comorbidity. This was especially the case among those working with ED populations (e.g.,
increased incidences of OCD among those with anorexia nervosa and bulimia nervosa; Braun et
al., 1994).

The publication of the DSM-IV brought further revisions to existing diagnostic criteria;

however, this time core behavioral and psychological manifestations were grounded by empirical



evidence. Furthermore, DSM-1V brought forth sizeable changes in how eating disorders were
classified with the inclusion of supplementary ED subtypes (e.g., anorexia nervosa [AN] or
bulimia nervosa [BN], restricting [AN-R, BNNP] or binge-eating/purging type [AN-BP, BNP];
Sunday et al., 2001). An overview of acronym definitions for ED diagnoses and subtypes is
outlined in Table 1. Previously, individuals with AN who presented with binge eating and purging
behaviours would be provided with a dual diagnosis of anorexia nervosa and bulimia nervosa, but
with the inception of the DSM-IV criteria, a combined diagnosis was no longer permitted (Sunday
et al., 2001). Instead, if the individual was underweight, the diagnosis was AN (i.e., either AN-R
or AN-BP).

The DSM-1V classification of psychiatric disorders included an ED subsection; however, the
implementation of the DSM-5 also introduced a more inclusive name known as "Feeding and
Eating Disorders." The DSM-5 feeding and eating disorder criteria changes integrated more
representative and observable eating behaviours for each eating disorder. Furthermore, the updates
provided a more comprehensive classification system to support an accurate depiction of diagnosis
and to encourage new research investigating clinicians' utilization of specific empirically
supported interventions for particular patterns of disordered eating and cognitions. This update
also brought alterations across criteria used for all eating disorder diagnoses to reduce the
frequency that eating disorder not otherwise specified (EDNOS; e.g., diagnosis assigned to those
who present with significant disordered eating but do not meet full criteria for other ED diagnoses)
was diagnosed. EDNOS was substituted with the integration of avoidant restrictive food intake
disorder (ARFID), unspecified feeding or eating disorder (UFED), and other specified feeding or

eating disorder (OSFED) to bring greater clarity to subthreshold disordered eating behaviour
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(APA, 2013; Lindvall et al., 2016). The remainder of this section will describe each of the ED

diagnoses in greater detail.

Table 1

Overview of ED Subtypes and Acronyms.

Note. Descriptions informed by the DSM-5 (APA, 2013).

Eating Disorder Subtype  Acronym Defining Characteristics
Extreme food restriction leading to a significantly low body weight
while accompanied by an intense fear of weight gain or body image
Anorexia Nervosa AN distortion. May also engage in excessive exercise.
Anorexia and Bulimia Dual diagnosis of anorexia nervosa and bulimia nervosa
Nervosa ANBN (classification only used in studies employing the DSM-I111-R).
Meets diagnostic criteria for AN and also reports regular binge
Anorexia Nervosa eating and/or purging behaviours (e.g., self-induced vomiting and/or
Binging/Purging Type ANBP misuse of diuretics).
Meets diagnostic criteria for AN but does not report regular binge
Anorexia Nervosa eating and/or purging behaviours (e.g., vomiting, misuse of
Restricting Type ANR laxatives or diuretics).
Recurrent binge eating (i.e., eating an abnormally large amount of
food, given the context, accompanied by a sense of loss of control)
and compensatory behaviours to offset the calories consumed during
a binge. Overconcern about weight and shape while weight is
Bulimia Nervosa BN typically within the normal range.
Recurrent episodes of binge eating followed by non-purging
Bulimia Nervosa Non- compensatory behaviours to offset the calories consumed (e.g.,
Purging Type BNNP fasting or excessive exercise).
Recurrent episodes of binge eating followed by purging behaviours
Bulimia Nervosa to compensate for the ingested food to prevent impact on weight or
Purging Type BNP shape (e.qg., self-induced vomiting, misuse of laxatives or diuretics).
Recurrent binge eating (i.e., eating an abnormally large amount of
food, given the context, accompanied by a sense of loss of control)
and in the absence of compensatory behaviours such as purging,
fasting or excessive exercise. Weight is typically above the healthy
Binge Eating Disorder BED weight range.
Individuals with clinically significant eating disorder symptoms
who fail to meet strict DSM criteria for AN, BN or BED (e.g.,
recurrent purging behaviour in the absence of binge eating;
subthreshold AN where despite significant weight loss, weight
remains within the normal range). In the DSM-5, EDNOS is
Eating Disorder Not referred to as Other Specified Feeding and Eating Disorder
Otherwise Specified EDNOS (OSFED) and Unspecified Feeding and Eating Disorder (UFED).
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Anorexia Nervosa. There are common themes across feeding and eating disorders such as
adherence to unhealthy eating patterns and various preoccupations concerning one’s body or
psychological response to food consumption. Despite the significant overlap across symptom
expression, there are noteworthy differences that are solely characteristic of only certain eating
disorders. Anorexia nervosa (AN) is characterized by extreme food consumption restriction, fear
of gaining weight, and significantly low body weight. Individuals with AN tend to be preoccupied
with their weight or shape, experience significant distress or impairment in their lives, and often
fail to acknowledge the severity of their behaviours or the detrimental consequences on physical
and mental health (APA, 2013). AN presenting in the last three months can presently be further
dichotomized as either AN-restricting type (AN-R) as represented by excessive restriction of
nutritional intake in the absence of binge-eating or behaviours to get rid of the food previously
consumed. In contrast, AN-binge-eating/purging type (AN-BP) is exemplified when individuals
also engage in binge-eating and/or purging behaviour to counteract the calories that have been
consumed (APA, 2013).

Bulimia Nervosa. Bulimia nervosa (BN) is characterized by frequent binge eating episodes
involving the consumption of an objectively large amount of food given the context and feeling a
loss of control over one’s consumption (APA, 2013). Individuals with BN also regularly engage
in behaviours to compensate for binge eating. Further, they evaluate their self-worth in accordance
with their shape or weight. A BN diagnosis requires that binge eating episodes and compensatory
behaviours occur at least once a week for a minimum of 3 months. BN also has two subtypes that
can be specified: (1) BN purging type (BNP), where compensation occurs through self-induced
vomiting or misuse of laxatives/diuretics; or, (2) BN non-purging type (BNNP), where the

compensatory behaviours include fasting or excessive exercise but do not involve purging (APA,
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2013). Individuals with BN are often within a normal weight range in comparison to those with
AN who are underweight.

Binge Eating Disorder. Engagement in frequent binge eating episodes is also the hallmark
of another eating disorder referred to as binge eating disorder (BED). The binge-eating episodes
occur in an isolated period of time with food intake that is out-of-context for the elapsed duration
of time and accompanied by loss of control over eating (Brownley et al., 2016). To meet diagnostic
criteria for BED, the binge eating episodes must also include at least three of the following: quick-
paced food consumption, eating beyond a point of comfort, hedonic eating, consumption in the
absence of others, and feeling embarrassed or guilty for eating a sizable quantity of food in one
sitting (APA, 2013). The remaining criteria include clinically significant levels of distress, binge
eating episodes at least once a week over three months, and the absence of purging or
compensatory behaviours (e.g., as observed in BN). The severity of BED is defined on a continuum
based on the frequency of binge eating episodes per week ranging from mild (1-3) to extreme (14
or more) binge eating episodes (APA, 2013).

Specified and Unspecified Eating Disorders. One of the core hopes of restructuring the
DSM-5 feeding and eating disorder section was to reduce the use of EDNOS diagnosis. To achieve
this goal, BED was modified to be an ED diagnosis and EDNOS was replaced with more
descriptive possibilities to differentiate between individuals not meeting full ED diagnostic
thresholds. The DSM-5 introduced ARFID as a new categorization to represent individuals who
avoid or restrict food intake leading to significant weight loss, inadequate nutrition, dependence
on food supplements, and impaired daily functioning. ARFID can only be diagnosed when the lack
of eating is not due to cultural practices or pre-existing health conditions and exerts no influence

on weight or shape perception (APA, 2013). ARFID is utilized when a clinician cannot or does
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not identify why the individual fails to meet full threshold criteria for other EDs. When individuals
present with feeding or eating disturbances at a subthreshold level, they now meet classification
with an UFED. Lastly, OSFED is assigned when there is an expression of characteristic disordered
eating patterns and marked distress with specification of how the individual fails to meet full
threshold criteria for an ED (APA, 2013). For example, in atypical anorexia nervosa (AAN), all
AN diagnostic criterion are met except that, despite significant weight loss, weight is still within
the normal weight range (Sawyer et al., 2016).

Prevalence of EDs. The prevalence of EDs, like OCD, can be influenced by various factors
including the prevalence measurement window and genders examined. A meta-analysis conducted
by Galmiche and colleagues (2019) examining the prevalence of EDs between 2000-2018 revealed
a lifetime aggregate estimate inclusive of all EDs of 8.4% for women and 2.2% for men. Further
estimation of the prevalence of current EDs was calculated, resulting in a prevalence of 5.7% for
women and 2.2% for men (Galmiche et al., 2019). Regardless of the prevalence, men were more
likely to report overeating whereas women exhibited greater loss of control once eating had begun
alongside preoccupation with body size, fasting, and compensatory behaviours like purging
(Striegel-Moore et al., 2009). Moreover, it is important to keep in mind that the prevalence of EDs
among males is often underestimated (Gorrell & Murray, 2019). When examining ED prevalence
among a transgender sample, individuals assigned female at birth were at greater risk of an ED
than those assigned as male (Deimer et al., 2018). This further highlights the importance of
considering both sex and gender to truly identify when an individual may be vulnerable for

experiencing an ED with comorbid OCD.
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Shared Etiology and Personality Traits

Overlap between OCD and EDs is evidenced by the obsessive and compulsive tendencies
commonly displayed by individuals with EDs (e.g., preoccupation with body weight and shape,
body checking, food rituals or compulsive weighing). However, an additional diagnosis of OCD
is only given if the individual also exhibits obsessions and compulsions unrelated to eating or
weight (APA, 2013). Despite differences in how obsessions and compulsions are experienced
across the disorders, the function of the compulsive behaviours in both EDs and OCD is to reduce
levels of apprehension, anxiety, and overall negative affect associated with obsessive thoughts
(Altman & Shankman, 2009; Swinbourne & Touyz, 2007). The obsessive-compulsive symptom
dimensions of contamination obsessions and cleaning compulsions have previously been identified
as the most commonly exhibited OCD symptoms among those with comorbid OCD and EDs
(Hasler et al., 2005). When examining a network model of obsessive-compulsive symptoms and
ED symptoms, fear of weight gain and caloric restriction exhibited the most robust connections
for ED symptoms and intrusions by obsessions was identified as the most crucial bridge symptom
for OCD (Meier et al., 2019). Bridge symptoms refer to psychosocial factors or behaviours that
link a group of characteristic symptoms associated with EDs with a group of symptoms associated
with OCD. In the case of comorbid OCD and EDs, intrusions were identified by Meier et al. (2019)
as the most prominent symptom linking the experience of both disorders. Next, observed
behaviours and personality traits in OCD and EDs will be explored to further illustrate how the
disorders are intertwined across of a breadth of psychosocial factors.

Ego-syntonic and Ego-Dystonic Behaviours. The obsessive and compulsive behaviours
experienced by those with OCD or EDs can be further categorized as either syntonic or dystonic

suggesting a common underlying vulnerability for both disorders. When a behaviour is classed as
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ego-syntonic, the thoughts align with one’s personal values and do not deviate away from an
individual’s typical demeanour or personality (e.g., AN patients tend to be unaware of the harm
the disordered eating is having on their overall wellbeing, therefore, they do not see being
underweight or restrictive eating as something of concern; Joelson, 2016). In contrast, when the
behaviour is characterized as ego-dystonic the behaviours or thoughts do not align with an
individual’s self-schema leading to feelings of disgust and anxiety (e.g., an OCD patient may be
self-aware that checking that the door is locked 3 times in a row is not required, therefore, leading
to feeling of loss of control or distress as they find the behaviours distressing; Joelson, 2016).

As a result, the obsessional and compulsive nature of EDs typically falls under the ego-
syntonic categorization with the exception of binge eating which symbolizes an ego-dystonic
behaviour and for OCD within the ego-dystonic domain. For example, AN can be contrasted with
OCD based on the ego syntonic nature of the obsessive or compulsive behaviour experienced with
no response to antidepressants whereas in BN, the impulsive behaviours (i.e., binge eating and
purging) are responsive to a combination of CBT and a variety of antidepressants (Pearlstein,
2002). Binge eating, which is a hallmark of BED, mirrors ego-dystonic OCD compulsions in that
the urge overpowers one’s ability to refrain for engaging in the behaviour to reduce distress (e.g.,
an individual has an intense urge to consume a mass quantity of food to feel better after an anxiety
provoking situation but is unable to resist acting on the urge; Pearlstein, 2002). Shared
psychological features across conditions, central to both OCD and EDs are traits such as
perfectionism, neuroticism, conscientiousness, harm avoidance, perceived loss of control,
impulsivity, and intolerance of uncertainty (Altman & Shankman, 2009; Dahlenberg et al., 2019;
Hoffman et al., 2012; Levinson et al., 2019b; Sallet et al., 2010). Next, the role of common

personality factors engrained in OCD and EDs will be reviewed.
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Perfectionism. Perfectionism is one of the most frequently discussed personality traits
associated with both EDs and OCD and may therefore represent a common underlying
vulnerability mechanism. Perfectionism can be defined as upholding high expectations of oneself
despite unrealistic attainment (Shafran et al., 2002). Upon review of prevalent personality traits in
EDs, high expression of perfectionism has been positively correlated with ED psychopathology
across EDs (e.g., AN, BN, BED, and OSFED) with strong resistance to ED interventions.
Perfectionism can also be multifaceted, which is evident by the different conceptualizations and
assessment measures of perfectionistic traits. For instance, the Frost Multidimensional
Perfectionism Scale (FMPS; Frost et al., 1990) is a self-report measure that examines the following
six dimensions of perfectionism: concern over making mistakes, high personal standards, feeling
doubtful over one’s performance or actions, perception of high parental expectations, parental
criticism, and the need for organization (Farstad et al., 2016; Frost et al., 1990; Lewis et al., 2013).
AN and BN samples are both associated with more significant worry over mistakes and doubt
about their behavior compared to other EDs (Farstad et al., 2016).

In another model of perfectionism, The Comprehensive Model of Perfectionistic Behaviour
(Hewitt et al., 2017), perfectionism is sub-classified into three domains often measured by the
Multidimensional Perfectionism Scale to assess for the presence of self-oriented, other-oriented,
and socially prescribed perfectionism (MPS; Hewitt & Flett, 1991; Hewitt et al., 2017). Hewitt
and colleagues (2017) have found that perfectionism amongst those with EDs is significantly more
likely to be self-oriented or socially prescribed, than other-oriented. Using Hewitt and Flett’s
model of perfectionism, self-oriented perfectionism is particularly linked to those with AN,

compared to other EDs (Benson, 2003).
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A crossover between OC and ED symptoms has been observed in those with OCD who
engage in ritualistic eating patterns. Ritualistic eating behaviour has been associated with more
severe OCD and greater impairment (Jassi et al., 2016). As a result, perfectionistic personality
traits present as a risk factor for the development of EDs, especially in AN and OCD. For example,
Machado et al. (2014) compared a group of women with AN to healthy controls finding
significantly elevated rates of perfectionism in AN accompanied with negative attitudes about
weight or shape of others and themselves prior to the onset of AN. When greater concern over
mistakes was experienced by those with AN, greater severity of both AN and comorbid OCD has
also been observed (Levinson et al., 2019). EEG studies support the notion that a part of this
impairment is attributable to what Robinson and Abramovitch (2020) coined as “obsessive
slowness” where excessive monitoring or preoccupation with checking for perfectionism hinders
cognitive functioning. Even in those without OCD, excessive checking over one’s work out of fear
of mistakes leads to a slower rate of productivity as preoccupation may takeover until things feel
“just right.” These findings exemplify the potential for perfectionism as a precursor and risk-factor
for the development of AN, but also EDs and OCD more broadly.

Neuroticism, Conscientiousness, and Harm Avoidance. Pollack and Forbush (2013)
demonstrated from their dimensional modelling using a hierarchical multiple regression approach
that neuroticism and perfectionism mediate the relationship between obsessive-compulsive
symptoms and ED symptoms. The persistence component of perfectionism tends to be observed
more frequently in AN and BN than BED (Atiye et al., 2015). Furthermore, AN is also associated
with the highest rates of harm avoidance which involves an intense response to aversive stimuli
(Atiye et al., 2015) followed by those with BED (Peterson et al., 2010) whereas, BN tends to be

characterized more by novelty seeking and negative emotionality (Peterson et al., 2010).
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Another personality trait that is commonly observed across OCD and EDs is
conscientiousness which involves completion of tasks in a meticulous manner. Kotov et al. (2010)
conducted a meta-analysis examining the relationship between personality traits and common
psychiatric disorders and discovered that conscientiousness provided the second strongest
correlation with psychiatric disorders (including OCD). However, it is important to keep in mind
the impact of conscientiousness on OCD severity remains ambiguous with past findings
demonstrating heightened beliefs of responsibility (Manos et al., 2010) and others who have
discovered it exerts no influence on OCD manifestation at all (Wetterneck et al., 2011). With
regards to EDs, significantly greater scores for conscientiousness using the NEO Five Factor
Inventory for personality traits has been observed in those with ANR than ANBP (Bollen &
Wojciechowski, 2004). As a result, it is likely the case that those who are high in neuroticism or
conscientiousness as observed in those with OCD and AN may also be more prone to experience
higher rates of harm avoidance.

Perceived Level of Control. Central to both conditions is the desire for greater control (i.e.,
obsessions) or feeling a complete loss of control over behaviour (e.g., compulsive behaviours).
Restriction of food consumption as seen across EDs can be viewed as an act to garner greater
control and binge eating in BN or BED exemplifies how the loss of control may be expressed in
EDs. In response to contextual factors in the environment, a similar competition exists between
the desire to have more control in the future than the actual level of control one currently has over
their behaviour is believed to stimulate compulsive responses in OCD (Froreich et al., 2016).
Higher ED and OC symptom expression is associated with a lower sense of control, feelings of
inadequacy, and greater fear of losing control (Froreich et al., 2016). Froreich and colleagues

(2016) found that 20-30% of the variance in ED and OCD symptomology was explained by fear
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of losing control of oneself and that this predicted their co-occurrence more than any other
perceptions of one’s competence (e.g., feeling inadequate). As a result, this presents more evidence
supporting the notion that EDs and OCD may share underlying concerns with a desire for greater
control.

Impulsivity. Paralleling the need for control is the strong correlation between impulsivity
in both OCD and EDs. Higher levels of impulsivity have been observed in clinical samples of both
OCD and EDs than in the general population with the potential for the lack of inhibitory control
to present as a deficit in controlling one’s behaviours (Boisseau et al., 2012). Impulsivity is
characterized by five core tenants: negative urgency, positive urgency, lack of awareness of
behaviour, sensation seeking, and difficulty with task completion (Farstad et al., 2016). Negative
urgency, defined as acting rashly when experiencing negative emotions, is the only facet of
impulsivity that plays a role across all EDs and presents as a risk factor for EDs and comorbid
OCD (Farstad et al., 2016). Impulsivity, in general, is positively associated with compulsivity,
which refers to the exertion of excessive control over one's behaviour. Impulsive risky decision
making has been observed more robustly in those with EDs than those with OCD who tend to
make less risky choices (Boisseau et al., 2013). Individuals who score higher on impulsivity and
compulsivity indices demonstrate more severe ED psychopathology, highlighting the similarity to
obsessive-compulsive symptomology (Engel et al., 2005). Therefore, impulsivity is another
possible underlying mechanism that may be perpetuating symptom maintenance in both OCD and
EDs.

Intolerance of Uncertainty. Lastly, intolerance of uncertainty is another factor implicated
across both conditions. Intolerance of uncertainty is motivated by a drive to find certainty and

difficulty coping with unpredictable or ambiguous situations. Individuals who possess a high
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intolerance of uncertainty will have a low tolerance of situations when the ambiguity cannot be
resolved and will in turn feel significant levels of distress (Jacoby et al., 2013). Intolerance of
uncertainty in OCD has primarily been observed in those who experience obsessions stemming
from immense doubt about their actions and compulsions involving checking (Jacoby et al., 2013;
Sarawgi et al., 2013). In OCD, intolerance of uncertainty serves as a precipitating factor that
stimulates feelings of anxiousness and compulsions (such as checking behaviour) to reduce the
distress caused by the current situation's level of ambiguity (Gentes & Ruscio, 2011; Reilly et al.,
2021).

In EDs, a comparable pattern has been observed with greater intolerance of uncertainty in
AN as opposed to BN. This uncertainty is predominantly linked to concern about one's body size
and extreme motivation to strive for the thin ideal in the beginning, however, when the ED persists
the obsessions transition to fixation on controlling one’s weight or fear of weight gain. For EDs,
restriction of food consumption serves as a compulsive behaviour to mitigate the feelings of
increasing discomfort when one is dissatisfied with their body (Kesby et al., 2017; Konstantellou
etal., 2019). Kesby and colleagues (2017) have also proposed that binging, purging, and repetitive
evaluation of one's body may also represent different disordered eating behaviours trying to
attenuate the heightened distress from the intolerance of uncertainty. This proposed theory
parallels what is observed in the bi-directional relationship between obsessions and compulsions
as observed in OCD. Therefore, intolerance of uncertainty has been postulated as another
underlying mechanism perpetuating symptom maintenance in both OCD and EDs.
Elicitation of Obsessive-Compulsive Symptomology via Semi-Starvation

As compensatory behaviours or restriction of food intake are commonly observed across

EDs, it is also important to explore the impact that changes to the gastrointestinal system and semi-
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starvation have on the risk of experiencing comorbid OCD. The gut microbiome and endocrine
system have also been identified across disorders as key biological contributors for perpetuating
symptom expression in EDs and OCD. Extreme caloric restriction and intermittent cyclic eating
patterns observed (such as binge eating after experiencing psychological pain followed by food
restriction until a stressor presents again) in EDs greatly influence alteration of the composition of
gut microbes and cells that form the gut microbiome (Butler et al., 2021). The overall health of the
gastrointestinal tract is dependent on the type of nutrients consumed and the frequency of dietary
changes exerting an influence on overall metabolic functioning (Butler et al., 2021; Skowron et
al., 2020). The interplay between eating patterns, diet, and the gut microbiome directly affects the
weight and shape of individuals with EDs by altering body composition in response to eating
patterns (Butler et al., 2021).

A recent study investigating the role of the gut microbiome in AN inpatients found that alpha
diversity (such as the variety and concentration of different bacteria in the biome) was correlated
with more severe ED psychopathology, depression, and preoccupation with weight or shape
(Kleiman et al., 2015). Furthermore, richness of healthy bacteria in the gut microbiome continually
reduced as those with AN reached a healthy weight suggesting that alpha diversity in those with
AN contributes to symptom exacerbation and may even be a predisposing factor (Kleiman et al.,
2015). Disruption of the gut microbial balance in AN patients has been linked with negative affect,
altered eating patterns, and found to exert an influence on weight gain via changes in body
composition as well as neuroendocrine functioning (e.g., impaired regulation of hormones such as
serotonin as modulated by the gut-brain axis; Skowron et al., 2020; Turna et al., 2016).

Similarly, the health of the gastrointestinal system has been implicated in the pathogenesis

of OCD. There is growing evidence supporting the notion that serotonin reuptake inhibitors (SRIs)
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reduced obsessive-compulsive behaviours in mice studies and in a similar fashion using a pre-
treatment with probiotics diminished the severity of obsessive-compulsive symptoms (Turnaet al.,
2016). In animal behaviour research with mice, consumption of probiotic supplements for a
minimum of 30 days was correlated with an overall reduction in obsessive-compulsive tendencies
(Kantak et al., 2014). Therefore, disruption of the gastrointestinal system is implicated in the
development of both EDs and comorbid OCD stemming from restrictive caloric intake and
nutritional deficiencies caused by the eating behaviours linked to EDs. Therefore, it may be that
common biological factors explain the high comorbidity between these conditions as disrupted by
the disordered eating patterns.

Disruption of the gut microbiome has been identified as a biological mechanism that
influences exacerbation of both ED and comorbid OCD symptom severity, however, it is also
feasible for obsessive-compulsive symptoms to be elicited even in individuals without an ED if a
state of semi-starvation has been achieved (Keys et al., 1950; Phillipou et al., 2018; Swinbourne
& Touyz, 2007). One of the most influential studies examining the impact of fasting behaviours
leading to semi-starvation in healthy individuals without EDs was conducted by Keys et al. (1950)
commonly known as the Minnesota Starvation Study. This experiment involved 3 months of
consumption of 3200 kcal of food per day followed by a 6-month period of semi-starvation with
consumption of only 1800 kcal (Keys et al., 1950; Kalm et al., 2005). Participants were expected
to participate in housekeeping duties, take classes, and walk approximately 35 kilometres a day to
burn double the calories consumed putting them into a caloric deficit. Keys and colleagues found
as the experiment progressed, the participants were more irritable, had little patience, and began
to seek isolation with less motivation to participate in any daily activities. The males also

experienced more sensitivity to cold, became more tired, experienced hair loss, and experienced
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quick muscle fatigue leading to reduced coordination skills. Cognitively, individuals became
increasingly consumed with thoughts pertaining to food and/or eating with undeniable fixation on
when they would eat next or how to prolong the rations they had been provided.

One of the largest changes was in psychosocial behaviours including personality as semi-
starvation continued with marked improvement throughout the refeeding phase (Keys et al., 1950).
As nourishment of the men began to improve, many of the obsessions about food and compulsions
to mitigate the intrusive thoughts about eating diminished. As Phillipou and colleagues (2018)
explain, as extreme food restriction in healthy individuals or those with AN occurs, inadequate
levels of serotonin are maintained as 95% of serotonin production is stimulated by the
gastrointestinal tract in the gut microbiome. Even after a 24-hour fasting experiment with young
adults with no ED, participants expressed strong cravings for any type of food but particularly
sweet nutrient dense food (Cameron et al., 2014). Therefore, it is crucial to for those with EDs to
no longer be malnourished in order to tease apart whether the cognitive alterations (such as
obsessive and compulsive behaviours) have been maintained due to starvation effects or the
presence of comorbid OCD. If the obsessive-compulsive tendencies are primarily driven by semi-
starvation, then once a nourished state has been reached symptom improvement should be
observed and if behaviours persist, underlying OCD may be present.

Genetic and Neurological Underpinnings of OCD and EDs

Relatively high rates of comorbidity between EDs and OCD may also be expected due to the
shared genetic features across these conditions. EDs share substantial genetic overlap with OCD
with past research having found a high genetic correlation, particularly with anorexia nervosa (AN;
Watson et al., 2019). For example, in a recent evidence-based synthesis Yilmaz et al. (2020)

reported high genetic relations between AN and OCD with elevated risk associated with enhanced
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neurobiological gene expression. The overlap further extends to familial associations as observed
in twin studies examining comorbid OCD in AN (Cederl6f et al., 2015) and shared anomalies in
the prefrontal cortex lending to similar underlying mechanisms contributing to the expression of
both disorders (Song et al., 2021).

The Role of Neurological Mechanisms. Beyond the significant overlap in obsessive
symptomatology between OCD and EDs, parallels in neurobiological factors also exist (Altman &
Shankman, 2009; Swinbourne & Touyz, 2007). Individuals who binge and/or purge show more
activation while completing the go/no-go task in the bilateral precentral gyri, anterior cingulate
cortex, and the middle and superior temporal gyri (Lock et al., 2011). These areas of the brain are
associated with control of motor movement, emotion regulation, and speech production as well as
comprehension. Contrastingly, individuals who engage in primarily restricting eating behaviours
show greater activation in the hypothalamus and right dorsolateral prefrontal cortex while
completing the go/no-go task (Lock et al., 2011). These regions of the brain are central to
homeostatic regulation, executive control, and memory. Investigation of neural correlates when
participants with OCD complete a variety of cognitive tasks (e.g., go/no-go, stop-signal, Flanker
tasks, etc.) revealed increased activation in the orbitofrontal cortex, anterior cingulate cortex, and
caudate nucleus (Maia et al., 2008).

The activated brain regions in EDs and OCD vary in accordance with the cognitive task
being completed, however, stimulation of the anterior cingulate cortex (ACC) is most frequently
observed. However, the majority of the activated areas are implicated in inhibitory control
processes. In an MRI study of patients with AN, reduced size of the right dorsal ACC was
associated with impaired perceptual and conceptualization abilities with normalization of the ACC

volume after weight had been restored (McCormick et al., 2008). The ACC has also been identified
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as a neurological region with potential to influence emotional affect and is influenced by the extent
of control stemming from the limbic-frontal circuitry to mitigate against negative affect (Banks et
al., 2007; Stevens et al., 2011). Garcia-Soriano and colleagues (2014) provide support for the role
that emotion regulation plays in the maintenance and exacerbation of EDs and OCD, with
emotional disturbance predicted by intolerance of uncertainty as well as control importance in
OCD (e.g., the urge to gain control over one’s behaviours or thoughts) versus thought importance
in EDs (e.g., the value attributed or level of significance an individual gives a thought such as
perceiving oneself as unhealthily large). Emotional disturbance in both EDs and OCD was best
predicted by thought action fusion providing another shared mechanism between the two disorders.
Therefore, it is probable that neural connections for inhibitory control may serve as a predictor of
ED subtypes when accounting for differences in neurological response in conjunction with
expressions of impulsivity as differential activation of regions in the brain have been observed
between ANBP and ANR.

Influence of Neurochemicals and Genetics on Comorbidity. From a neurobiological
perspective, connections between 5-HT serotonin receptors has consistently been found between
EDs and OCD. When high levels of 5-HT serotonin markers are present, restricting and avoidant
behaviours are observed but when low levels of 5-HT serotonin markers are discovered,
disinhibitory behaviours such as binging/purging are elevated across EDs and OCD (Jarry &
Vaccarino, 1996). The genetic overlap between AN and OCD has also been identified in the
serotonin and glutamate pathways, which contribute to the overall entanglement between both
psychiatric conditions (Mas et al., 2013). Murphy and colleagues (2013) delved into genetic
heterogeneity where they found immense overlap amongst genetic mutations in anxiety-related

disorders. Empirical support for a number of potential genetic risk factors for the development of

26



OCD have been identified such as a polymorphism in the serotonin transporter gene, with longer
alleles in those with OCD (SLC6A4), genetic mutation to the brain-derived neurotrophic factor
gene (BDNF), polymorphism in neuronal glutamate transporters (EEACI, EAAT3) which
influence excitatory pathways and neurons related to anxiety-related behaviours (e.g., tics),
chromosomal genetic mutations (e.g., 1425V increasing risk for OCD by six times), and
inheritability through genetic transmission in families ( Murphy et al., 2013; Pearlstein, 2002).
In AN and BN, dysfunction of the serotonin pathways also occurs due to a polymorphism

of the serotonin transporter (5-HTTLPR). A significant association between the S allele and S
carrier genes has been found in AN but neither appear to be correlated with BN (Lee & Lin, 2010).
Furthermore, the role of glutamate pathways in the brain also applies to the development of EDs
with a significant reduction in overall glutamate levels found in AN (Godlewska et al., 2017). It
has been suggested that lower levels of glutamate in EDs may be expected when restriction is
involved as the body may utilize amino acids as an alternative source of energy. As a result, it is
increasingly evident that the shared etiology between EDs and OCD goes beyond the
symptomology of the disorders and also stems from underlying neurobiological factors.
Comorbid OCD in Individuals with Eating Disorders

Given the immense commonalities and shared risk factors between the disorders, it is no
surprise there are higher rates of OCD comorbidity in those with EDs than the general populace.
The prevalence of comorbid OCD in those with primary ED diagnoses is currently uncertain given
inconsistent results. Estimates to date range from as a low as 0% in an adolescent sample of those
with AN (Herpertz-Dahlmann et al., 1996) to as high as 79.1% in AN sample comprised of
participants with both ANBP and ANR (Halmi et al., 2003). Moreover, comorbid OCD in AN also

varies even within a moderate prevalence range with past estimates of 13.6% (Caspi et al., 2016)
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to Tseng and colleagues’ (2016) rate of 29.6% in their AN sample. A similar pattern is observed
in the clinical epidemiological literature exploring OCD comorbidity in BN samples with extreme
heterogeneity in prevalence observed with lower rates at 3.8% (Schmidt et al., 2008) to more
modest rates of 29.6% (Tseng et al., 2016). The only semi-consistent findings tends to be derived
from those examining OCD prevalence in BED with estimates falling at approximately 1%
(Wilfley et al., 2000) with gradual elevation to 3.4% (Vardar & Erzengin, 2011).

Variation in these estimates may be influenced by methodological differences across studies,
including diagnostic criteria or assessment methods, year of study, mean age of the sample, or the
sampling procedure for the population (e.g., community, outpatient, or inpatient sample). For
example, in the context of AN, Halmi et al.’s (2003) extremely high prevalence rate was based on
an AN sample including family members but Hepertz-Dahlmann et al.’s (1996) report of no
comorbidity was obtained from a non-familial sample. Another plausible contributing factor is
whether the co-occurrence of OCD in those afflicted by EDs may vary with earlier age of onset
and longer durations of living with an ED (Milos et al., 2001; Thornton & Russell, 1997).
Similarly, differences in developmental factors such as age may play a role in the variability of
reported comorbidity as OCD is more likely to be diagnosed in younger than older samples
(Fawcett et al., 2020).

The recruitment of different types of ED samples such as inpatient, outpatient, or community
samples may affect reported OCD prevalence. Higher rates of comorbid OCD tend to be observed
amongst inpatient ED samples whereas, in community samples prevalence is often lower (e.g., no
report of OCD in AN community sample; Hudson et al., 2007). In contrast, research to date has
found that OCD comorbidity is greatest in AN patient samples and more prominent in those with

AN binge-eating/purging type (ANBP) than those with AN restricting type (ANR; Altman &
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Shankman, 2009). Margolis and colleagues (1994) found on average those with ANBP experience
3.8 co-occurring diagnoses in comparison to those with ANR whom met criteria for only 2.3 co-
occurring diagnoses.

In ideal circumstances, individuals would seek professional help to assist in coping through
the difficult times and it has been found that the prevalence of help-seeking behaviours increase
with the presence of comorbid anxiety disorders (Mackenzie et al., 2012). This further illustrates
the importance of having adequate care and supports available to those who are living with
comorbid psychiatric conditions as they face immense vulnerability to seek care. Experience of
comorbid psychiatric conditions including anxiety-related disorders also had an impact on
hospitalization leading to prolonged length of stay (e.g., co-occurrence of DSM-IV anxiety
disorders; Furlanetto et al., 2003). Giving consideration specifically to ED inpatient treatment, co-
occurrence of anxiety disorders led to AN inpatients remaining under hospital care longer than
those who did not experience a comorbid condition (i.e., DSM-1V anxiety disorders categorization
included OCD; Lievers et al., 2008).

Psychiatric comorbidity is common in EDs and prevalence of comorbid OCD may also be
affected by the type of sample that is studied. Community samples often report lower prevalence
rates of OCD comorbidity and in some instances no OCD comorbidity at all for AN samples (e.g.,
Hudson et al., 2007). Experience of multiple comorbid psychiatric conditions was identified in
22.4% of individuals with a mood or anxiety disorder in a Canadian sample (Meng & D’Arcy,
2012) and 35.4% (Mohammadi et al., 2007) to 62% of individuals with OCD in community
samples (Torres et al., 2006). This concern is not solely for OCD populations but also extends to

the prevalence of psychiatric comorbidity in EDs. It is increasingly clear that there is immense
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variation in comorbidity estimates reported to date where individuals with EDs are at particularly
greater risk for comorbid OCD.
The Present Study

Given the heterogeneity in estimates of the prevalence of OCD comorbidity in EDs to date,
the goal of the present study was to provide a meta-analytic estimate of lifetime and current OCD
comorbidity in EDs using a fully Bayesian multi-level modelling approach. A secondary goal was
to isolate predictors of their co-occurrence that could point to shared underlying mechanisms and
to identify ED populations most at risk of experiencing comorbid OCD. Although the focus was
on samples with a current ED diagnosis, matched control samples or control groups (without a
current ED) identified via our literature search were also included if they assessed and reported the
prevalence of OCD using the same methodology for diagnosis as employed for the ED sample.
This allowed examination of the prevalence of OCD in eating disorders relative to the general
populace.

Examining potential moderators of ED and OCD comorbidity is crucial for researchers and
clinicians to be aware of whom amongst ED populations may be more vulnerable to experiencing
comorbid OCD. The proposed model will evaluate evidence for or against such claims by
including — (a) year of publication, (b) geographic region, (c) sample type, (d) diagnostic criteria,
(e) diagnostic interview, (f) mean age, (g) age of ED onset, (h) duration of ED, (i) ED subtype, (j)
mean body mass index (BMI), and (k) study quality — as potential moderators of the prevalence of
OCD in ED in the analyses. The present meta-analysis will examine the moderation of reported
comorbid OCD prevalence in EDs across different samples (inpatient, outpatient, community), age

ranges, and over time according to different diagnostic interviews and criteria.
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Hypotheses

A variety of different exploratory moderators will be evaluated to identify sources of
heterogeneity within the reported comorbidity estimates, including the year of publication,
country, population, diagnostic criteria, diagnostic interview, mean age, age of ED onset, duration
of ED, ED subtype, mean BMI, and study quality. In light of the aforementioned empirical support
in the earlier sections exploring the relationship between symptom severity and psychiatric
comorbidity, it is hypothesized that the prevalence of comorbid OCD will be greater amongst
inpatient or outpatient ED samples compared to community ED samples. Individuals with EDs
and OCD are likely to experience greater impairment in many facets of life and to find themselves
seeking psychiatric care through inpatient or outpatient programs.

Method

Literature Search

The Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA)
guidelines were followed. An online search of PubMed and PsycINFO was conducted using the
Boolean search phrase: (“eating disorders” OR “Anorexia Nervosa” OR “Bulimia” OR “Bulimia
Nervosa” OR “Binge-Eating Disorder” OR “Binge Eating Disorder” OR “Other Specified
Feeding or Eating Disorder” OR “OSFED” OR “Unspecified Feeding or Eating Disorder” OR
“UFED” OR “Avoidant Restrictive Food Intake Disorder” OR “Avoidant/Restrictive Food Intake
Disorder” OR “ARFID” OR “Eating Disorder Not Otherwise Specified” OR “EDNOS”) AND
(“obsessive-compulsive disorder” OR “obsessive compulsive disorder” OR “OCD”) AND
(“epidemiology” OR “prevalence” OR “comorbidity” OR “co-morbidity” OR “comorbidities”

OR “comorbid”). The search was conducted until May 27", 2019 without date or language
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restrictions and was supplemented by articles referenced in the obtained sources and from contact
with experts for missing or unpublished data.
Inclusion and Exclusion Criteria

Each article was screened by title and abstract or full-text review to determine study
eligibility for inclusion in the meta-analysis. Observational studies (cross-sectional and
prospective longitudinal designs) were included if they (a) utilized a semi-structured or structured
interview for OCD and ED diagnosis, (b) employed DSM-III-R or newer criteria (APA, 1987,
APA, 1994; APA, 2013), (c) included an inpatient, outpatient, or community sample, and (d)
included adolescents or adults (age > 12). Articles were excluded if they (a) used self-report
measures, (b) retrospectively reviewed patient charts, (c) presented a case report, or (d) reported
OCD prevalence in special ED populations (e.g., genetic samples with first-degree relatives; see
Figure 1).

Genetic studies assessing the prevalence of OCD in those with EDs were only included if
comorbidity was assessed in the probands themselves, therefore, when first-degree relatives were
evaluated instead, these samples were excluded. Exclusion of first-degree relative ED samples
occurred as those with a family history of EDs or OCD are at an elevated risk for experiencing the
disorders, thus not being representative of a typical ED sample. For example, Lilenfeld et al. (1998)
conducted a family-based epidemiological study where they interviewed probands with EDs, a
female control group, and a sample of first-degree relatives of the probands. For our purposes,
only the data pertaining to the ED probands were coded and the data for first-degree relatives were
not extracted on the grounds of representing a specialized sample known to be at increased risk for

EDs and OCD.
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When presented with longitudinal studies, the time point that met all inclusion criteria and
presented the greatest amount of data was included and the others were excluded for utilization of
the same sample. For example, Godart et al. (2003) was included instead of Godart et al. (2006),
as the earlier publication provided more informative value with estimates for the sample with a
current ED diagnosis whereas, Godart et al. (2006) presented comorbidity estimates based on
having met ED diagnostic criteria at one point in their lifetime (thus, many of the sample had
recovered for this follow-up assessment no longer meeting current criteria for an ED as required
for inclusion). Concerns regarding specific studies were resolved through correspondence with my
research committee and conversation with the publications’ authors, where feasible.

Data Extraction

The following data from each article were extracted: author name, year of publication,
sample size, gender (male, female, mixed), gender composition, ED measure (e.g., Eating
Disorder Examination [EDE; Fairburn & Cooper, 1993], Structured Clinical Interview for DSM-
IV Axis | Disorders [SCID-I; First et al., 2002], Mini-International Neuropsychiatric Interview
[MINI; Sheehan et al., 1998]), ED diagnostic criteria (DSM-I11-R, DSM-IV, DSM-5, ICD-10),
OCD measure (e.g., SCID, MINI, Anxiety and Related Disorders Interview Schedule [ADIS;
Grisham et al., 2004]), OCD diagnostic criteria (DSM-I11-R, DSM-1V, DSM-5, ICD-10), age range
of sample, mean age, population (inpatient, outpatient, community, mixed, controls), country,
mean age of ED onset, mean duration of illness, mean age of OCD onset, mean BMI, and OCD

prevalence separated by ED subtype.

33



Studies identified using
PsycINFO and PubMed
(n = 846)

Duplicates removed (n = 275)

A

Abstracts reviewed
(n=571)

A

Full-text articles
assessed for eligibility

A 4

Excluded as not relevant
(n=312)

(n=259)
Studies
identified
through review |

papers,

references of

obtained
articles, or

correspondence
with experts

(n=31)

v

Studies included in
meta-analysis
(n =59, with 35
independent lifetime
and 42 current
comorbidity estimates)

Figure 1. Meta-analysis inclusion flowchart.

Full-text exclusions (n = 231)
* failed to use a diagnostic interview (n = 48)
* retrospective study/chart review/ data pool (n = 17)
*age<12(n=4)
* case report/case series/qualitative (n = 36)
* review articles or book chapters/ meta-analyses (n = 29)
* special population (n = 31)
* same sample (n = 10)
* insufficient information (n = 3)
* diagnostic criteria prior to DSM-I1I-R (n = 3)
* ED and OCD prevalence not comorbidity (n = 1)
* ED comorbidity in OCD samples (n = 46)
* No Current ED Diagnosis (n = 2)
* Selected Sample (n =1)
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The majority of studies clearly reported lifetime prevalence, whereas point and period
prevalence estimates are rarely differentiated in clinical epidemiological research. For ease of
interpretation, lifetime prevalence was defined as having met diagnostic criteria for OCD at one
point throughout their lifetime and current prevalence denoted having met diagnostic criteria in
alignment with the assessment window for the structured or semi-structured diagnostic interviews
employed (e.g., the SCID defines the current timeframe as a period of one month). If the prevalence
windows were not reported in-text or could not be confirmed by the corresponding authors, it was
inferred that the co-occurrence of OCD was assessed for the current period. Prevalence of
comorbid OCD was also coded and further categorized across EDs as well as by diagnoses (e.g.,
AN) and subtype (e.g., ANBP) to evaluate whether certain conditions exhibit higher rates of OCD
prevalence. Due to changes between the DSM-1V and DSM-5 classification of BED, review of ED
subtype classification was reviewed for consistency across estimates and revealed no BED in
EDNOS samples. The percent of the healthy control sample diagnosed with OCD, when reported,
was also coded.

Quiality Ratings of Study Methodology

Study quality was examined using a 10-point assessment, generated in accordance with
previous measures for clinical epidemiological research (Fawcett et al., 2020; Hoy et al., 2012).
Iltems were adapted from both measures and two additional items were created to improve
applicability to the current clinical epidemiological literature (e.g., reporting of prevalence
window, and prevalence by ED subtype). Table 2 provides the items used to assess the quality of
each included study along with the scoring guide. Higher scores signified higher quality. Study
quality was rated independently by D.H.D. and co-supervisor E.J.F. with 98.8% agreement and

with all disagreements resolved through discussion.
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Table 2

Measure of Quality Ratings

Item Scoring Guide Source
1. Was the population clearly defined with demographic
characteristics of the study population? (e.g., age, sex, ethnicity,
martial status, education, sample type [community, outpatient, Not reported in the article/only one or two of the above =0 Adapted from Fawcett et
inpatient]). Three or more of the above listed = 1 al. (2020)

2. Was the study’s sample a close representation of the target
population?

Not a close representation of the target population (all one gender or all one ethnicity OR strict
exclusion criteria*) =0
Adapted from Hoy et al.

Close representation to the target population (e.g., mix of genders or mix of ethnicities) = 1 (2012)

Consecutive/convenience sample or not reported = 0 Adapted from Hoy et al.

Random sample or two-stage screening method (e.g., a large population is screened and those (2012) and Fawcett et al.
3. Was some form of random selection used to select the sample? deemed high risk are interviewed) = 1 (2020)

The response/participation rate after participants were deemed to meet inclusion/exclusion
criteria for the study was < 75%, not reported, or an analysis was performed comparing
responders and non-responders showing a significant difference in relevant demographic
characteristics = 0

The response/participation rate after participants were deemed to meet inclusion/exclusion
criteria for the study was 75% or higher or an analysis was performed comparing responders

and non-responders which did not show a significant difference in relevant demographic Adapted from Hoy et al.
4. Was the likelihood of non-response bias minimal? characteristics = 1 (2012)
Trained Lay Person/Not Reported = 0
5. Who administered the diagnostic interview? Trained Clinician/Researcher/Allied Mental Health Worker or Trainee = 1 Fawcett et al. (2020)
No/Unclear =0
6. Was an acceptable case definition of OCD used in the study? Yes=1 Hoy et al. (2012)
No/Unclear =0
7. Were data collection methods standardized? Yes=1 Fawcett et al. (2020)
Inference based on diagnostic measure used and method =0 Item created by D.H.D. &
8. Was the prevalence window for OCD clearly defined? Clearly identified in-text (e.g., "lifetime"; specifying "current" (e.g., 1 month)) =1 E.J.F.

Report of only lifetime OCD prevalence = 0

Report of only current OCD prevalence = 1 Adapted from Hoy et al.
9. What was the length of the prevalence period? Reports both lifetime and current OCD prevalence = 1 (2012)
No report of OCD prevalence by ED even if ED subtype data available =0 Item created by D.H.D. &

10. Was the prevalence of OCD broken down according to ED?

Inclusion of OCD prevalence by ED reported/ only 1 ED examined as per study objectives = 1 E.J.F.

*Strict exclusion criteria: studies employing inclusion criteria that was stricter than DSM criteria (e.g., extreme weight requirements, prolonged duration of symptoms, or higher frequency of behaviours
such as an increased number of binges than normally expected) or studies which excluded almost all other possible health conditions (e.g., illustrates a specialized ED sample as EDs are often comorbid

with other health complications).
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Statistical Approach

A fully Bayesian multi-level modelling approach was utilized to obtain aggregate estimates
of lifetime and current OCD prevalence. The resulting logistic regression models were fit using
brms 2.13.5 (Burkner, 2018) in RStudio 1.3.1073 (R Studio Team, 2020) with R 4.0.2 (R Core
Team, 2020); because this approach used logistic regression, effect size calculations were not
needed prior to fitting the model, as prevalence was estimated in logit-space during the fitting
process itself. All models were fit, and convergence was assessed using R-hat <1.01 (Gelman et
al., 2014; Gelman & Hill, 2007) as well as visual inspection. Prevalence estimates were then back-
transformed into percentages prior to reporting. Past research employing a similar methodological
approach as utilized in the present meta-analysis include Fawcett et al. (2020), Fawcett et al.
(2019), and Fawcett et al. (2016). Separate models were fit to the lifetime and current data. Each
model was run with samples using 4 chains each with 10,000 iterations and a warm-up of 5000
iterations thinned by 1 leading to a total of post warm-up samples equating to 20,000. Random
intercepts and slopes were included in each model, as appropriate, to account for heterogeneity
across samples and dependency between estimates. Analyses of publication bias were not
undertaken as such analyses are not generally considered relevant to epidemiological models (e.qg.,
Borenstein, 2019, p. 173).

In Bayesian modelling, estimates are based on the posterior distribution calculated for each
parameter. These posterior distributions reflect previous beliefs concerning plausible values for
those parameters after (i.e., posterior to) seeing the data and are derived from the combination of
prior beliefs and the data itself. These prior beliefs are quantified as parametric distributions and
referred to in Bayesian modelling as priors. The priors utilized for our primary analyses are

summarized below. The prior expectations relating to the intercept of the lifetime models assumed
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that the average prevalence in a typical sample should range between <1% and 68%. The prior
was calibrated for the random effects to permit the “true” prevalence within any given sample to
vary anywhere from <1% to 94%. For current models, these ranges were tightened such that the
average prevalence in a typical sample should range between <1% and 44% with the “true”
prevalence within any given sample varying anywhere from <1 % to 85%. In either case, the prior
for slopes within the moderator models was represented by a normal distribution centred at 0 with
a standard deviation of 1.

For the analyses of the ED subtypes, the model intercept was removed and priors for each
subtype were implemented directly. Here, the prior utilized was described for the intercept in the
preceding paragraph, with the exception that the control samples adopted a prior inspired by the
posterior from Fawcett et al. (2020). A slightly informed prior was applied to the control groups
in all models giving consideration to what expected OCD prevalence would be in an average global
female sample as the majority of samples in the present meta-analysis were exclusively female.
Fawcett and colleagues (2019) found the prevalence of lifetime OCD to be 1.5% Clgso [ 1.0 to 2.1]
and current OCD to be 1.1% Clgsy [0.6 to 2.0] for the female population. Therefore, the prior
employed on the lifetime models ranging between 6% and 22.3% reflected the average prevalence
in a typical female sample. This equates to a normal distribution with a mean of -4.18 and standard
deviation of 1.

For current models, the prior employed was slightly tightened compared to lifetime as
current OCD prevalence tends to be lower thus the probable prevalence in an average sample for
current OCD would be expected to range from 2.3% and 9.5%; this would be represented by a
normal distribution with a mean of -4.5 and standard deviation of 1 (Fawcett et al., 2019a).

Specifically, for that condition this prior was calibrated to expect that the prevalence in a typical
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control sample should range between <1% and 10% or <1% and 7% for lifetime and current
estimates, respectively.

The slopes and standard deviations for random effects were fit with a prior consistent with
the normal distribution with a mean of 0 and standard deviation of 1, while correlations were fit
using a prior based on the LKJ distribution (Lewandowski et al., 2009) with eta set to 4 (which
would reduce the likelihood of extreme values). These priors are reflective of the prevalence
expected to be seen in an average, predominantly female sample with the belief that the “true”
prevalence in any sample may range from <0.1 % to 88.1% for comorbid lifetime OCD and that
current OCD ranging from <0.1% to 95.3%.

Heterogeneity was quantified in the initial models using prediction intervals, which
estimate the range of plausible “true” prevalence estimates expected in a new sample of similar
methods and demographics to those included in the relevant analysis (see Table 3; Inthout et al.,
2016). 1? values were not calculated because they are not strictly meaningful and often misused
(e.g., Borenstein, 2017, 2019). 12 represents the ratio of variability between studies to the total
variability (between + within studies) in the data; therefore, it does not quantify between-study
variability directly and is also influenced by within-study variability.

Calculation of Odds Ratios, Risk Ratios, and Prediction Intervals

For each moderator model, odds ratios (ORs) were reported as a measure of effect size,
reflecting whether individuals in one condition (e.g., studies using the SCID) were at greater odds
of experiencing OCD than individuals in the reference condition (e.g., studies using the MINI).
Additionally, risk ratios (RRs) were calculated for categorical predictors indicating more directly
the greater risk associated with one condition (e.g., those with AN) over the other (e.g., those in

the general public). ORs and RRs were calculated directly based on the back-transformed posterior
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prevalence estimates. Prediction intervals were also calculated for the lifetime and current
aggregate estimates to aid in evaluating variation in OCD prevalence and to further quantify where
future observations might fall, assuming similar methods and demographics (Inthout et al., 2016).
Greater details about the modelling approach have been outlined in the respective sections
corresponding to the principal findings from each model.

Moderator Analyses

Due to variability in reporting of the potential a priori moderators of interest, each
moderator was analyzed separately to allow for the maximum number of studies in each sub-
sample to be incorporated, thereby maximizing statistical power. For categorical moderators, a
minimum of 3 estimates per category were required for inclusion when fitting the model or were
otherwise excluded due to the uncertainty inherent in drawing comparisons with so few estimates.
For continuous moderators (e.g., age of onset), estimates were centred and scaled prior to fitting
the model, with ORs reported for only the slope unless otherwise stated in Table 4.

The following eleven variables were examined as potential moderators: (a) year of
publication, (b) geographic region, (c) sample type, (d) diagnostic criteria, (e) diagnostic interview,
(f) mean age, (g) age of ED onset, (h) duration of ED, (i) ED subtype, (j) mean BMI, and (k) study
quality. Each moderator was modelled individually as a result of the small number of studies and
variation in reporting across the variables of interest.

Results
Description of Studies

The search initially identified 846 studies, of which 59 studies were coded (see Figure 1).

This process produced 35 estimates of lifetime and 42 estimates of current OCD prevalence among

those with a current primary ED diagnosis. Most studies were conducted in North America
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(Lifetime: 40%, Current: 33.3%) and Europe (Lifetime: 40%, Current: 59.5%), with a minority in
Oceania (Lifetime: 8.6%, Current: 2.4%) and Asia (Lifetime: 11.4%, Current: 4.8%). Figure 2
illustrates where all of the samples were derived from based on the shaded-in countries. Samples
were predominantly female (95.9%), with a mean age of 25.6 years, average ED onset at 18 years,
mean ED duration of 6.1 years, and mean age of OCD onset at the age of 13. Five included studies
were exclusively adolescent ED samples ranging in age from 12 to 18 (e.g., Agras et al., 2014;
Fornasari et al., 2014; Rojo-Moreno et al., 2015; Salbach-Andrae et al., 2008; Striegel-Moore et
al., 2001), with 4 additional studies having sample mean ages within the adolescent range (e.g.,
Blachno et al., 2014; Rastam et al., 1992; Schmidt et al., 2008; Stein et al., 2012; see Table 3). All
remaining ED samples recruited participants with primary ED diagnoses within the age range of

12 and 60 years.

Figure 2. Global representation of included ED samples. Shaded regions on the map indicate

samples included in our lifetime and current models.
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Eating disorder diagnosis was derived using a variety of semi-structured or structured
clinician interviews in accordance with DSM-III-R criteria (27.3%), DSM-IV criteria (64.9%),
DSM-5 (5.2%), or ICD-10 (2.6%) depending on the date of publication. Representation of ED
diagnoses across the entire sample was highest for BN (22.7%) followed by AN (15.9%), ANR
(14.7%), ANBP (12.3%), BNP (6.7%), BNNP (6.7%), EDNOS (6.7%), BED (6.1%), and lowest
for any ED (4.9%). Samples categorized as “any ED” were samples comprised of a variety of ED
diagnoses where prevalence of comorbid OCD was reported for the entire ED sample, therefore,
these estimates provide an empirical estimate of comorbid OCD in a general ED sample but not
by diagnoses. OCD diagnosis was also confirmed through the use of validated semi-structured or
structured interviews based on DSM-III-R criteria (36.4%), DSM-1V criteria (62.3%), or ICD-10
(1.3%). Quality ratings ranged from 4 to 9 with a mean quality score of 6.2 (SD = 1.3, see Table
3). The largest differences between moderate and high scores for quality ratings were

predominantly attributable to scoring low on items 2, 3, 4, and 8 (see Table 2).
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Table 3

Characteristics of OCD & ED Comorbidity Studies

Publication Country OCD OCD OCD Sample Mean Mean ED Mean ED Mean Quality % Prev. Prev.

(Region) Criteria Measure Measurement Type Age Age of Onset Duration BMI Rating Female Any ED, Control,
Window % (n) % (n)

Halmi et al. (1991) USA (N. America) DSM-I11-R DIS LT o) 29.0 9.6 8 100.0 24.4 (45) 6.4 (62)

Halmi et al. (1991) USA (N. America) DSM-II1-R DIS CUR (o] 29.0 9.6 8 100.0 13.4 (45)

Levinson et al. (2019)" USA (N. America) DSM-1V MINI CUR 10 254 20.3 5 97.2 21.4 (42)

Suda et al. (2014) England (Europe) DSM-IV SCID CUR o} 26.8 10.0 15.3 4 100.0 20.0 (20)

Swinbourne et al. (2012) Australia (Oceania) DSM-IV ADIS CUR 10 25.2 17.3 7.8 18.8 6 100.0 3.0 (100)

Kountza et al. (2018) France (Europe) DSM-IV MINI CUR 10 29.0 15.4 5 20.0 (30)

Kountza et al. (2018) Greece (Europe) DSM-IV MINI CUR 10 29.0 15.4 5 16.7 (30)

Grilo et al. (2009) USA (N. America) DSM-IV SCID LT C 44.9 259 371 7 76.7 2.7 (404)

Grilo et al. (2009) USA (N. America) DSM-IV SCID CUR C 44.9 25.6 7 76.7 2.2 (404)

Anderluh et al. (2009) England (Europe) ICD-10 EATATE LT 10 27.3 16.7 11.2 18.1 5 100.0 31.6 (88)

Salbach-Andrae et al. (2008) Germany (Europe) DSM-IV CIDI CUR 10 15.1 13.7 1.3 15.3 6 100.0 16.8 (101)

Speranza et al. (2001) France (Europe) DSM-IV MINI CUR 10 19.5 18.1 3.6 18.2 7 100.0 15.7 (89) 0.0 (89)

Speranza et al. (2001) France (Europe) DSM-1V MINI LT 10 19.5 18.1 3.6 18.2 7 100.0 19.1 (89) 1.1 (89)

Rubenstein et al. (1993) f USA (N. America) DSM-111-R SCID LT (o} 32.0 20.5 6 100.0 32.0 (25)

Rubenstein et al. (1993) f USA (N. America) DSM-111-R SCID CUR o] 32.0 20.5 6 100.0 32.0(25)

Matsunaga et al. (1999a) Japan (Asia) DSM-IV SCID CUR (o} 23.7 19.7 3.8 6 100.0 39.6 (53)

Blachno et al. (2014) f Poland (Europe) DSM-IV SADS CUR | 14.8 14.9 14 14.6 6 100.0 0(137)

Schmidt et al. (2008) England (Europe) DSM-IV EATATE CUR (o} 17.6 2.6 211 7 97.6 8.2 (73)

Jordan et al. (2008) © New Zealand (Oceania) DSM-III-R SCID LT 0 23.7 17.8 5.2 6 100.0 8.4 (188)

Ilwasaki et al. (2000) Japan (Asia) DSM-IV SCID LT (o} 22.3 18.5 3.7 16.5 6 100.0 18.8 (171)

Godart et al. (2003) France (Europe) DSM-IV MINI LT 10 21.0 3.7 17.4 7 100.0 18.8 (271) 3.7 (271)

Godart et al. (2003) France (Europe) DSM-IV MINI CUR 10 21.0 3.7 17.4 7 100.0 14.4 (271) 1.8 (271)

Jimenez-Murcia et al. (2007) Spain (Europe) DSM-IV SCID CUR 10 23.7 17.7 9.2 4 100.0 3.3(60)

Milos et al. (2001) Germany (Europe) DSM-IV SCID CUR 10C 27.4 19.8 8.5 19.3 7 100.0 29.5 (237)

Rojo-Moreno et al. (2015) Spain (Europe) DSM-IV SADS CUR C 7 47.8 8.6 (35) 1.6 (927)
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Keck et al. (1990)%2
Keck et al. (1990)%2
Bulik et al. (1996)
Lennkh et al. (1998)
Lennkh et al. (1998)
Lilenfeld et al. (1998)
Matsunaga et al. (1999b)
Fornari et al. (1992)
Brewerton et al. (1995)§
Thiel et al. (1995)
Rastam (1992)

Rastam (1992)

Godart et al. (2000)
Godart et al. (2000)
Rabe-Jablonska (2003)
Rabe-Jablonska (2003)
Herzog et al. (1992)
Hsu et al. (1992)

Hsu et al. (1992)

Braun et al. (1994)

Bossert-Zaudig et al. (1993)

Vardar & Erzengin (2011)

Striegel-Moore et al. (2001)

Italy (Europe)

Italy (Europe)
Italy (Europe)
France (Europe)
France (Europe)
Australia (Oceania)
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USA (N. America)
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SCID
DIS
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CIDI
SCID
SCID
SCID
SCID
SCID
SCID
SADS
SCID
SADS
SCID
Clinician
Interview
Clinician
Interview
Clinician
Interview
CIDI
CIDI
MINI
Clinician
Interview
SADS
SCID
SCID
SCID
SCID
SCID
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CUR
CUR
CUR
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CUR
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CUR
CUR
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CUR
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CUR
LT
CUR
CUR
LT
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28.4
28.3

28.8
28.0
28.0

24.0
24.0
25.0

25.6

28.4

25.0

38.2
38.2

23.4

39.5
24.6
23.1
17.0
30.5

20.4

20.4

20.0
20.0

20.0

20.0

14.0

14.0

17.8

18.3
17.3

17.4

20.2

47

9.7

55

1.6

1.6

4.9

4.9

6.6

7.0
7.1

19.3

22.9

18.4

21.4

100.0

100.0
100.0
100.0
100.0
100.0
100.0

100.0

96.8
96.8
100.0
100.0
100.0
100.0
100.0
100.0
100.0
86.8

100.0

10.5 (38)

10.5 (38)
13.2 (136)
18.3 (169)
24.4 (29)
20.5 (68)
3.3(30)
13.4 (67)
10.5 (67)
3.5 (114)
18.2 (66)
10.6 (66)
35.6 (73)
33.3 (78)
42.7 (63)
3.4 (59)
36.6 (93)
0.0 (51)
9.8 (51)
7.9 (63)
9.5 (63)
0.0 (21)
48 (21)
2.6 (229)
0.0(7)
429 (7)
18.1 (105)
4.2 (24)
1.4 (68)
3.8 (212)

1.4 (72)

5.0 (44)

0.0 (51)

0.0 (51)

00 (68)



Striegel-Moore et al. (2001) USA (N. America) DSM-IV SCID CUR c 30.5 20.2 321 100.0 1.9 (212)

Wilfley et al. (2000)* USA (N. America) DSM-II1-R SCID LT ocC 37.1 83.0 1.0 (162)

Wilfley et al. (2000)? USA (N. America) DSM-1II-R SCID CUR oc 37.1 83.0 1.0 (162)

Schwalberg et al. (1992) USA (N. America) DSM-11I-R ADIS LT 10 26.3 19.7 100.0 15.0 (20)

Steiger et al. (2019)>f Canada (N. America) DSM-IV SCID LT 10 24.2 16.8 7.7 15.2 100.0 15.4 (91) 0.0 (45)
Steiger et al. (2019)" f Canada (N. America) DSM-IV SCID CUR 10 24.2 16.8 7.7 15.2 100.0 13.2 (91) 0.0 (45)
Thaler et al. (2013)°f Canada (N. America) DSM-1V SCID LT 10 25.8 15.2 9.7 22.6 100.0 12.0 (276)

Thaler et al. (2013)° Canada (N. America) DSM-IV SCID CUR 10 25.8 15.2 9.7 22.6 100.0 6.5 (276)

Caspi et al. (2017) Israel (Asia) DSM-IV SCID LT I 18.0 100.0 12.5 (64)

Fichter et al. (2008) Germany (Europe) DSM-IV SCID CUR 0} 100.0 7.7 (65)

Fornasari et al. (2014) ¢ Italy (Europe) DSM-1V SADS LT (0] 15.5 14.0 17.0 100.0 13.3 (15)

Fornasari et al. (2014) ¢ Italy (Europe) DSM-IV SADS CUR 0} 15.5 14.0 17.0 100.0 6.7 (15)

Levitan et al. (2006) Canada (N. America) DSM-1V SCID CUR o] 26.3 100.0 20.0 (165)

Machado et al. (2014) Portugal (Europe) DSM-IV SCID LT 10 20.0 15.2 15.1 100.0 12.8 (86)
Mangweth-Matzek et al. Austria (Europe) DSM-IV SCID LT 10C 26.5 20.2 0.0 28.1(32) 0.0 (43)
ﬁ?l:tl)g)et al. (2013) Switzerland (Europe) DSM-IV SCID LT 10C 28.6 9.3 100.0 31.8(192)

Schneier et al. (2016) USA (N. America) DSM-IV SCID CUR | 26.9 97.0 13.3 (30)

Stein et al. (2012)¢ Israel (Asia) DSM-IV SCID LT | 16.1 17.1 100.0 17.7 (96)

Tseng et al. (2016) © Taiwan (Asia) DSM-IV MINI LT o} 27.4 19.7 21.6 88.2 28.8 (288) 0.0 (81)
Agras et al. (2014)° USA (N. America) DSM-IV SADS CUR 0} 15.3 11 89.2 11.4 (158)

Lavender et al. (2013)*¢ USA (N. America) DSM-IV SCID LT (o} 25.3 17.2 100.0 15.5 (116)

Weider et al. (2015) Norway (Europe) DSM-1V MINI CUR 10 28.0 11.7 189 85.9 6.2 (81)

fSample type (inpatient vs. outpatient) not specified, assumed outpatient, no response from author seeking clarification.

iApproximated prevalence based on in-text data, no response from author seeking clarification.

SRequired on average at least 3 binge eating episodes per week for the past 6 months (as compared with 2 episodes required by DSM-III-R).

YED age of onset and duration provided as ranges, thus coded at the midpoint (e.g., 6.8-7.2 coded as 7.0).

aRequired specific weight criteria for study eligibility.

°H. Steiger, PhD (unpublished data, 2015)

°H. Steiger, PhD (unpublished data, 2012), quality rating of the publication not assessed as majority of the data was received directly from the author not the publication.

dCombined BN and EDNOS together for BN as reported by authors.

¢Exclusion of Criterion D for AN diagnosis.

fEstimated mean BMI based on in-text data reported on majority of the sample.

Note. Weighted averages calculated for mean age, mean ED age of onset, ED duration, and BMI when reported in-text per ED subtype.

Abbreviations: ADIS = Anxiety Disorder Interview Schedule; CIDI = Composite International Diagnostic Interview; C = Community; CUR = current prevalence window; DIS = Diagnostic Interview
Schedule; DSM-I11-R = Diagnostic and Statistical Manual of Mental Disorders 3rd Edition-Revised; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders 4th Edition, EDE = Eating
Disorder Examination; | = Inpatient; ICD-10 = International Classification of Diseases, Tenth Revision; 10 = Inpatient and Outpatient; IOC = Inpatient, Outpatient, and Community; K-SADS = Kiddie
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Schedule for Affective Disorders and Schizophrenia, LT = lifetime prevalence window, MINI = Mini-International Neuropsychiatric Interview; O = Outpatient; OC = Outpatient and Community; SCID
= Structured Clinical Interview for DSM, SADS = Schedule for Affective Disorders and Schizophrenia.
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Aggregate Prevalence Estimate of Lifetime and Current OCD Comorbidity

Lifetime prevalence refers to the percentage of participants with EDs who met diagnostic
criteria for OCD at some point throughout the course of their life. As depicted in Figure 3, the
aggregate lifetime prevalence of OCD in a typical sample was estimated to be 13.9% Close [10.4
to 18.1] and prediction intervals revealed clear heterogeneity, with the estimated “true” prevalence
across studies ranging anywhere from 2.5% to 39.9%. Next, a model was fit for the current
prevalence window which signifies having met diagnostic criteria for OCD for a specified period
at the time of assessment (e.g., within the past month). As illustrated in Figure 4, current prevalence
in an average sample was estimated to be 8.7% Closs [5.8 to 11.8] with prediction intervals also
supporting broad heterogeneity, with the estimated “true” prevalence across studies ranging
anywhere from 1% to 37.6%. Lifetime prevalence of comorbid OCD in EDs was higher than for
current prevalence; however, this was anticipated as the lifetime window encompasses both the

current and past prevalence.
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Article N Prevalence

Fornari et al. (1992) 63 39.7 [28.4 to 51.4] : —_————
Lilenfeld et al. (1998) 73 33.3[23.1t0 43.8] —_———
Milos et al. (2013) 192 309 [24.6to 37 5] : —
Anderluh et al. (2009) 88 30.1[21.31t039.7] —_——
Tseng et al. (2016) 288 28.4[23.41033.5) : ——
Rubenstein et al. (1993) 25 27.0[13.2t0 43.3] o

Hsu et al. (1992) 7 26.4[7.3t051.1] : L
Mangweth-Matzek et al. (2010) 32 246[12.31038.3] o

Halmi et al. (1991) 45 22.3[12.0 to 34.1] : —_— i ——
Thornton & Russell (1997) 68 19.5[11.4 to 29.0] : — s ——

Godart et al. (2003) 271 18.6 [14.3 to 23.3)] : —

Speranza et al. (2001) 89 18.5[11.1t0 26.3] : —_——————

Iwasaki et al. (2000) 171 18.3[13.0t0 24.2] ———

Braun et al. (1994) 105 176 [11.1 10 24.7) : ————

Lennkh et al. (1998) 66 17.3[9.4 10 26.2] : —

Stein et al. (2012) 96 17.1[10.6 to 24.7] : —_——————

Lavender et al. (2013) 116 15.2[9.7t0 22.1] —_—

Steiger et al. (2019) 91 15.1[8.5t022.2] : —_——

Schwalberg et al. (1992) 20 14.2[3.71027.2] ; *

Keck et al. (1990) 67 13.3[6.5 10 21.4] : —_—

Fornasari et al. (2014) 15 13.1[3.0t0 27 .4] L >

Machado et al. (2014) 86 12.7[6.6 t0 19.8] ——

Caspi et al. (2017) 64 12.4 (6.0 t0 20.4] : —_—

Thaler et al. (2013) 276 12.0[8.4 to 15.9] : ——

Albert et al. (2001) 38 11.0[3.8 t0 20.5] : —_——

Rastam (1992) 51 10.3 [4.3 10 18.5] P

Godart et al. (2000) 63 10.0[4.2t0 17.4] : —_——

Jordan et al. (2008) 188 8.7[5.2t0 13.0] ——

Rabe-Jablonska (2003) 21 8.1[1.5t0 18.1] D ———————

Bossert-Zaudig et al. (1993) 24 7.5[1.21016.5] C—————

Brewerton et al. (1995) 59 5.4[1.41011.0] D N——

Bulik et al. (1996) 114 47[1.6108.6] D —e—

Striegel-Moore et al. (2001) 212 45[20107.2] D oe—

Grilo et al. (2009) 404 3.2[1.7105.0] i )

Wilfley et al. (2000) 162 26[0.8105.2] Ke—

Overall 3,750 13.9 [10.3 to 17.8] e

0 15 30 45 60

Prevalence (%)

Figure 3. Forest plot representing OCD prevalence (%) for the lifetime measurement window.

Points and error bars reflect Bayesian model estimates with the corresponding 95% confidence

intervals. The prevalence reported in each publication is represented by an “x” and the aggregate

estimate is illustrated by the final entry label “overall.” The 95% prediction interval is denoted by

the thin black line radiating from the aggregate point estimate.
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Article N Prevalence

Matsunaga et al. (1999a) 53 36.5[24.4 to 48.9] : —_————
Thiel et al. (1995) 93 34.9[25.4 to 44.1] : —_———
Matsunaga et al. (1999b) 78 31.4[21.6 o 41.8] : I 2 .
Milos et al. (2001) 237 28.9 [23.5 to 34.8] : —_——
Rubenstein et al. (1993) 25 26.8 [12.3 t0o 43.7] : &
Brouwer et al. (2009) 29 206 [8.81034.9] : L

Levitan et al. (2006) 165 19.4 [13.7 to 25.4] : ——

Levinson et al. (2019) 42 19.2 [9.1 to 30.6] —_—————
Boujut et al. (2012) 169 17.8[12.51t0 23.7] ——

Kountza et al. (2018; France) 30 17.0 [9.0 to 26.5] —_—————

Kountza et al. (2018; Greece) 30 17.0 [9.0 to 26.5] —_—

Suda et al. (2014) 20 16 2 [4.41031.4] A

Salbach-Andrae et al. (2008) 101 0[9.81023.7] ———

Speranza et al. (2001) 89 9[8.51022.7] ———

Godart et al. (2003) 271 ‘\4 l [10.3 10 18.4] ——

Bellodi et al. (2001) 136 28[7.7t018.4] ——

Steiger et al. (2019) 91 2.6[6.91t019.7] —_———————

Halmi et al. (1991) 45 22[4.71021.7] —_— s

Schneier et al. (2018) 30 1.7 [3.41t0231] —_——

Agras et al. (2014) 158 11 1[6.7 to 16.0] ——

Lennkh et al. (1998) 66 10.0 [4.010 17.3] —

Keck et al. (1990) 67 9.9[4.31t017.2] : ——

Albert et al. (2001) 38 9.7 [2.910 19.0] P

Rojo-Moreno et al. (2015) 35 8.2[2.01t0 17.1] Do

Schmidt et al. (2008) 73 8.0[3.0t0 14.3] —_——

Godart et al. (2000) 63 7.7[2.81014.3] ——

Fichter et al. (2008) 65 7.6[2.7t014.2] —

Fornasari et al. (2014) 15 7.1[0.5t018.7] —_————

Thaler et al. (2013) 276 6.5[3.9109.4] ——

Weider et al. (2015) 81 6.3[2.210 11.5] —

Hsu et al. (1992) T 5.3[0.21018.3] ——

Powers et al. (1988) 30 4.6[0.41011.9] —H——

Jimenez-Murcia et al. (2007) 60 4.1[0.91t09.3] —r—

Swinbourne et al. (2012) 100 3.6[0.9107.3] —r—

Rabe-Jablonska (2003) 21 3.4[0.1to0 10.6] ——

Herzog et al. (1992) 229 2.9[1.1105.3] -

Vardar & Erzengin (2011) 68 27[0.3106.5] He—

Grilo et al. (2009) 404 2.4[1.2104.0] -

Striegel-Moore et al. (2001) 212 2.3[0.8t04.5] o

Rastam (1992) 51 2.1[0.11t06.0] r—

Wilfley et al. (2000) 162 1.9[04104.2] H—

Blachno et al. (2014) 137 1.1[0.1103.0] X

Overall 4,152 8.7 [5.8 to 11.8] .

0 15 30 45 60

Prevalence (%)

Figure 4. Forest plot representing OCD prevalence (%) for the current measurement window.
Points and error bars reflect Bayesian model estimates with corresponding 95% confidence
intervals. The prevalence reported in each publication is represented with an “x” and the aggregate
estimate is illustrated by the final entry label “overall.” The 95% prediction interval is denoted by

the thin black line radiating from the aggregate point estimate.

Credible Moderator Analyses

Moderator analyses revealed credible differences or trends related to ED subtype, sample
type, age of ED onset, BMI, and quality ratings. No convincing support was found for the
remaining moderators, which will be discussed in the following sub-section reviewing all non-

credible moderators. Results for all moderators are summarized in Table 4.
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Table 4

Summary of OCD Comorbidity Moderator Analyses

Lifetime Current
No. of Prev., % (95% Cl)  Diff., % (95% CI) OR (95% ClI) RR (95% CI) No. of Prev., % (95% CI)  Diff., % (95% ClI) OR (95% ClI) RR (95% CI)
Estimates Estimates
Year 35 1.0 (0.7 to 1.4) 42 1.0 (0.7 to 1.5)
Geographic Region
N. America 14 12.5 (8.2 to 18.6) 14 7.5 (4310 12.5)
Europe 14 15.7 (10.0t023.4)  3.1(-5.0t0 11.8) 0.8 (0.4 t0 1.5) 1.3(0.7t02.2) 25 8.8 (5.6 t0 13.0) 1.3 (-4.4 10 6.3) 1.2 (0.6 t0 2.4) 1.2 (0.6 t0 2.2)
Oceania 3 9.5(3.91t021.2) 2.9(-8.81010.8) 1.4 (0.5t03.7) 15(0.5103.3)
Asia 4 17.7 (8.5t0 32.5) 5.1 (-5.51019.9) 0.7(0.3t01.7) 1.5(0.6102.8)
Age 29 0.8(0.6t01.2) 35 1.0 (0.7 to 1.6)
ED Age of Onset 21 0.7 (0.5t0 1.0) 20 1.2(0.7t02.4)
ED Duration (Years) 13 1.3(09t01.8) 21 1.1(0.7t0 2.0)
BMI 21 0.5 (0.4 t0 0.6) 26 0.6 (0.4t00.9)
AN Only BMI 18 1.0(0.8t0 1.4) 17 1.0(0.6t01.7)
BN Only BMI 13 0.8 (0.5t0 1.6) 11 0.4 (0.1t01.1)
OCD Diagnostic Criteria
DSM-III-R 17 13.4 (8.7 to 19.5) 11 7.0 (3.5t013.0)
DSM-1V 17 13.6 (9.1t0 19.7) 0.2(-7.3t07.7) 1.0(05t01.8) 1.0(0.6t01.8) 31 9.4 (6.3 0 13.5) 2.3(-42t07.5) 0.7 (0.3t0 1.6) 1.3(0.7t02.8)
OCD Diagnostic Measure
SCID 22 11.8 (8.5t0 16.4) 20 8.6 (5.3t013.4)
MINI 3 19.5 (8.8 t0 36.7) 7.6 (-3.7t0 24.7) 1.8 (0.7 t0 4.5) 1.6 (0.7 t0 3.3) 9 12.2 (6.0 to 22.8) 3.5(-3.8t014.3) 1.5 (0.6 to 3.6) 1.4 (0.6 to 3.0)
SADS 3 25.4 (10.9t045.8)  13.4 (-1.2 to 34.0) 2.5 (0.9 t0 6.5) 2.1(0.9t04.1) 5 4.4 (1.7 t0 11.0) 4.1(-2.7109.4) 0.5(0.2t0 1.4) 1.9 (0.7 t0 5.3)
Population
Controls 8 1.6 (0.5t0 3.5) 7 1.1(0.4t02.0)
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EDs
Primary Diagnosis
Controls
AN
ANBN
Any ED
BN
BED
EDNOS
ED Subtype
Controls
AN
ANBP
ANR
ANBN
Any ED
BED
BN
BNNP
BNP
EDNOS
Sample Type (Collapsed)
Patient
Community
Sample Type
Inpatient
Inpatient and Outpatient
Outpatient

Outpatient and
Community

72

31

10

12

26

12

3

14.2 (10.6 to 18.5)

1.6 (0.5t03.4)
20.3 (15.9 t0 25.0)
23.1 (5.3 10 54.4)
30.1 (15.0 t0 44.7)
12.1 (8.2t0 17.2)

5.9 (1.8 10 18.5)

16.7 (4.3 10 33.8)

1.6 (0.510 3.4)
19.5 (10.4 to 32.0)
222 (13.4 10 31.7)
18.8 (13.8 10 23.8)
23.3 (5.4 10 54.3)
30.2 (14.7 t0 44.8)

5.8 (1.8 10 18.6)
11.8 (7.1 t0 18.4)
15.4 (7.6 10 26.5)
12.0 (6.7 t0 19.4)

16.8 (4.8 10 34.2)

16.5 (12.7 to 19.9)

5.0 (2.5 t0 10.0)

14.2 (8.2 t0 23.1)
15.3 (9.6 t0 22.9)
16.6 (10.9 to 23.6)

53 (2.3t0 11.4)

12.6 (8.5 t0 17.0)

18.6 (14.0 to 23.5)
21.4 (3.6 10 52.8)
28.5 (13.2t0 43.1)
10.4 (6.1 to 15.6)
42(0.21016.8)

15.0 (2.6 10 32.2)

17.9 (8.5 t0 30.4)
20.5 (11.5 10 30.2)
17.1 (11.9 t0 22.3)
21.6 (3.6 10 52.6)
28.5 (12.9 t0 43.0)
4.2 (-0.31016.9)
10.1 (5.0 to 16.9)
13.7 (5.7 t0 24.9)
10.3 (4.7 t0 17.8)

15.1 (2.9 to0 32.6)

11.1 (5.1 to 15.6)

1.0 (-9.3 t0 10.7)
2.4(-8.110 11.6)

8.7 (0510 18.1)

10.3 (4.210 35.2)

16.0 (6.8 t0 52.9)

19.0 (3.0 0 112.2)

26.8 (8.4 t0 101.1)
8.6 (3.4 10 30.0)
4.0(0.91021.9)

12.4 (2.4 10 56.4)

14.9 (5.1 10 56.7)
17.3 (6.5 t0 62.1)
14.0 (6.1 to 47.0)
18.9 (2.9 t0 115.9)
26.0 (8.1 10 98.8)
3.9(0.91021.2)
8.2 (3.11029.5)
11.2 (3.7 10 42.3)
8.3(3.01030.1)

12.3 (2.5 10 55.7)

3.7 (1.6107.8)

0.9 (0.4 10 2.0)
0.8 (0.4101.8)

3.0(1.1t08.2)

8.9 (3.81030.1)

12.9 (5.7 t0 41.9)
14,5 (2.8 10 61.1)
18.9 (6.9 t0 64.2)
7.7 (3210 25.8)
3.8(0.91018.7)

10.4 (2.31041.2)

12.1 (4.6 10 42.3)
13.6 (5.5 t0 46.0)
11.5 (5.3 t0 37.9)
14.4 (2.7 10 62.9)
18.3 (6.6 10 62.8)
3.7 (0.91018.1)
7.3 (2.910 25.5)
9.6 (3.4 10 34.1)
7.4 (2910 25.7)

10.3 (2.4 10 40.9)

35(15106.7)

1.1(0.6t02.1)
1.2(0.6102.2)

2.7(11106.8)

51

89

39

31

17

10

12

33

12

16

8.8(6.2t012.1)

1.1 (0.4 10 2.0)

13.0 (9.2 to 17.0)

10.0 (2.0 10 29.2)
7.0 (3.9 t0 10.9)
2.0 (100 4.0)

41(1.2109.6)

1.1 (0.4 t0 2.0)
9.7 (5.21015.3)
19.2 (13.9t0 24.7)

14.2 (8.0 10 20.7)

10.0 (2.0 to 29.0)
2.0 (1.0103.8)
6.4 (3.0t011.7)
9.9 (2.81019.3)
6.9 (3.7 0 12.1)

41(1.3109.8)

10.6 (7.5 to0 14.2)

27(1.2106.2)

6.7 (2.7 10 14.5)
11.1 (6.3 10 17.9)

10.7 (6.4 to 16.4)

7.7 (5.0t0 11.0)

11.9 (7.9 to 16.0)

8.9(0.0t028.1)
5.9 (2.7109.8)
1.0 (-0.4 t0 3.1)

3.0 (0.0t0 8.6)

8.6 (4.01014.2)
18.0 (12.8 to 23.6)

13.1 (6.9 to 19.6)

8.9 (0.8 10 28.0)
0.9 (-0.4t0 2.9)
5.3 (1.710 10.6)
8.8(L.71018.3)
5.8 (2.51011.0)

3.0(0.0t08.7)

7.7(341011.7)

42 (-441012.2)

3.9 (-4.7 10 10.9)

8.7 (4.31026.2)

13.6 (6.5 t0 43.2)

10.4 (1.7 t0 58.2)
6.9 (2.9 t0 22.8)
1.9 (0.7 t06.9)

3.9 (1.0t016.1)

9.8 (4.0t031.3)
21.4 (10.5 to 65.4)

14.9 (6.3 10 47.7)

10.4 (1.7 to0 53.9)
1.9 (0.7 10 6.6)
6.2 (2.3 0 21.5)

10.0 (2.4 10 37.7)
6.8 (2.8 10 22.4)

40(1.0t015.7)

42 (1.71010.3)

0.6 (0.2 to 1.6)

0.6 (0.2t0 1.6)

8.0 (4.01023.7)

11.9 (5.9 10 37.2)

9.4 (1.7 0 43.6)
6.4 (2.8 10 21.0)
1.9 (0.7106.7)

3.8 (1.0t014.8)

8.9 (3.81027.8)
17.4 (9.0 to 51.9)

12.9 (5.71039.7)

9.4(1.71040.7)
1.9 (0.7 to 6.4)
5.9(2.21019.7)
9.0 (2.3 10 32.0)
6.4 (2.7 10 20.5)

3.8 (1.0t0 14.5)

3.9(16109.2)

1.6 (0.6 10 4.5)

1.6 (0.6t04.2)



Community 3 7.7 (4210 14.2) 6.4 (-2.0 to 15.6) 2.0 (0.810 4.5)
Inpatient and Outpatient 3

26.5(13.7t043.5)  12.0(-3.3t030.2) 0.5(0.2t0 1.3)
and Community

Sample Type (Linear) 32 1.8(1.1t03.0)

Study Quality 34 0.8(0.6t01.1)

6 38(1.9t07.8) 2.8 (-2.31010.3) 1.8 (0.6 0 5.1) 1.7 (0.6 to 4.6)
4 1.9(1.0t03.3)
41 0.6 (0.4100.8)

Note. Risk ratios have been inverted to reflect increased risk for the higher prevalence category. All continuous moderator estimates were centred and scaled prior to fitting the models, with ORs only reported for the slope.
Abbreviations: ADIS = Anxiety Disorder Interview Schedule; CIDI = Composite International Diagnostic Interview; DIS = Diagnostic Interview Schedule; DSM-111-R = Diagnostic and Statistical Manual of Mental Disorders 3rd
Edition-Revised; DSM-IV = Diagnostic and Statistical Manual of Mental Disorders 4th Edition, EDE = Eating Disorder Examination; 1CD-10 = International Classification of Diseases, Tenth Revision; K-SADS = Kiddie Schedule
for Affective Disorders and Schizophrenia, MINI = Mini-International Neuropsychiatric Interview, SCID = Structured Clinical Interview for DSM, SADS = Schedule for Affective Disorders and Schizophrenia.
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ED Subtype. First, we modelled prevalence separately for each ED subtype and the control
samples to provide a baseline estimate. This was accomplished using three models either (a)
collapsing all EDs into a single category (Any ED, Control); (b) collapsing EDs into primary
diagnoses (AN, ANBN for DSM-I11I-R studies only, BN, BED, EDNOS, Any ED, Control); or (c)
including all ED subtypes (AN, ANBP, ANR, ANBN for DSM-III-R studies only, BN, BNP,
BNNP, BED, EDNOS, Any ED, Control). An overview of acronym definitions and differentiation
between ED subtypes is outlined in Table 1. Estimates from individuals with combined anorexia
and bulimia (ANBN) were included in the initial model but were excluded from the current ED
diagnosis and subtype models as there were only two publications for the current prevalence
window (i.e., Halmi et al., 1991; Herzog et al., 1992). Publications reporting OCD prevalence in a
sample comprised of those with various primary EDs (denoted by any ED, ANBN, or EDNOS
samples) were included in the models, however, the articles reporting these mixed categorizations
led to estimates derived from a variety of sample compositions (i.e., Hsu et al., 1992 reported a
prevalence estimate for a sample comprised of 2 ANR, 2 ANBP, 1 BN, and 2 EDNOS
participants). These models are summarized in Table 4 as (a) population, (b) primary diagnosis,
and (c) ED subtype, respectively and depicted in Figure 5.

Overall, our initial model revealed those diagnosed with an ED to be 8.9 times, Closy [3.8
to 30.1], more likely to meet OCD criteria in their lifetime and 8.0 times, Clgsy [4.0 to 23.7], more
likely to meet current OCD criteria at the time of measurement, relative to those without an ED
(see Figure 5). Furthermore, the model estimated lifetime prevalence for controls at 1.6% Closos
[0.5 to 3.4], and the current estimate at 1.1% Clgsy [0.4 to 2.0]. This finding aligns with Fawcett

et al.’s (2020) meta-analytic estimate of 1.3% for lifetime OCD prevalence for the general

53



population, suggesting that the controls included for comparison were representative of the general
populace.

Next, a model was re-fit to examine whether OCD prevalence was moderated by ED
diagnosis revealing that risk was particularly heightened for those diagnosed with AN, RR =12.9
Closy [5.7 to 41.9] (Lifetime OCD) and RR = 11.9 Clesy [5.8 to 37.2] (Current OCD), or BN, RR
= 7.7 Closy [3.2 to 25.8] (Lifetime OCD) and RR = 6.4 Closy [2.8 to 21.0] (Current OCD), whereas
those with BED demonstrated a non-credible trend favouring greater risk than controls, RR = 3.8
Closw [0.9 to 18.7] (Lifetime OCD) and RR = 1.9 Close [0.7 to 6.7] (Current OCD) but lesser risk
than all other EDs. Although BED was the ED at the least risk, this latter finding should be
interpreted with caution due to the scarcity of BED estimates and the uncertainty inherent in the
resulting comparisons. Further, those with AN were at particular risk, and were in fact 1.7 times,
Closy [1.1 to 2.6], and 1.8 times, Clgsy [1.1 to 3.4], more likely to meet OCD criteria in their
lifetime and at the time of measurement than those with BN, respectively.

Next, | analyzed OCD prevalence broken down by the specific ED subtypes which
supported similar conclusions as illustrated in Figure 5. Most notably, ANBP was identified as the
subtype exhibiting the numerically highest lifetime (22.2%) and current (19.2%) OCD
comorbidity.! Despite shared purging symptom expression, individuals with ANBP were at 1.8
times Close [0.9 to 3.6] greater risk for OCD in their lifetime and 2.8 times Clgsy, [1.4 to 5.4] more
likely to be diagnosed with current OCD than those with BNP. Given that BN also has two

subtypes, we examined whether BNP was at greater risk for comorbid OCD than BNNP. Although

L1t is worth recognizing that both ANBN and Any ED exhibit higher prevalence estimates than ANBP for the
current model. However, both include few samples for the lifetime (3 estimates each) and current measurement
windows (2 and 3 estimates, respectively), resulting in broad confidence intervals. Further, ANBN is no longer
considered a valid diagnosis and Any ED is a mixture of ED diagnoses.
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there was a slight trend favouring greater OCD diagnosis in BNNP than BNP, RR = 1.3 Clgse [0.5

to 2.7] (Lifetime) and RR = 1.4 Clgsy [0.4 to 3.5] (Current), this difference was not credible.
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Figure 5. Forest plots illustrating OCD prevalence (%) by EDs for current and lifetime prevalence

windows presented separately for the (a) population, (b) primary diagnosis, and (c) ED subtype

models as described in-text. Points and errors bars reflect model estimates with corresponding 95%

confidence intervals. The classification “ANBN” was excluded from the current models as there

were too few estimates. Refer to Table 1 for the abbreviations with corresponding definitions.
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Sample Type. The setting from which ED participants were recruited was analyzed next,
by coding samples as either a community (recruited using advertisements shared in the community;
no direct referrals), outpatient (receiving outpatient treatment with no requirement to remain on
site for the duration of care), inpatient (residential care), or mixed sample (e.g., inpatient and
outpatient, outpatient and community, or inpatient/outpatient/community). Outpatient/community
and mixed inpatient/outpatient/community samples were excluded from all of the sample type
models for the current measurement window (e.g., Boujut et al., 2012; Milos et al., 2001; Wilfley

et al., 2000) as there were too few estimates per sample type (< 3).

Lifetime Current
451 451
X x
X
x
®OR X
301 . 301 %
(] (]
[&] = 5] x
c c
o o .
© w ® yo
> v = >
o * o *
o o *ox
151 »‘*+ 151 .
- b HE x
= =
*
® X
x X
x X i =
)-(# > * x
N X * x %
® x ®
0 0 Ee X
Community Patient Community Patient

Figure 6. Plot illustrating OCD prevalence (%) by sample type (collapsed as community or
patients) for lifetime and current prevalence. Points and error bars reflect the estimates from the
Bayesian model with the corresponding 95% confidence intervals. The prevalence reported in each

publication is represented by an “x” and were jittered on the x-axis for visibility.
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The initial model collapsed all patient categories into a single group for comparison against
the community samples. Report of combined outpatient/community samples in either the lifetime
(e.g., Bulik et al., 1996; Lavender et al., 2013; Wilfley et al., 2000) or current models (Boujut et
al., 2012; Wilfley et al., 2000) were excluded from this analysis, because they could not be
dichotomously categorized as either a patient or community sample. For the same reason, mixed
inpatient/outpatient/community samples were excluded for the lifetime model (e.g., Lilenfeld et
al., 1998; Mangweth-Matzek et al., 2010; Milos et al., 2013) and current model (e.g., Milos et al.,
2001). As summarized in Table 4 and depicted in Figure 6, this analysis found that those receiving
treatment were 3.5 times, Closy [1.5 to 6.7], and 3.9 times, [1.6 to 9.2], more likely to experience
OCD in the lifetime and current measurement windows, respectively. This suggests that
individuals seeking outpatient or inpatient treatment may exhibit greater psychopathology than
those with EDs in the community. Next, the model was re-fit to examine the prevalence of OCD
for each population. As exemplified in Figure 7 this provided further support for the earlier
analysis: OCD was least prevalent in community samples, with prevalence increasing amongst

outpatient and inpatient samples.
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Figure 7. Plot illustrating OCD prevalence (%) by sample type for lifetime and current prevalence.
Points and error bars reflect the estimates from the Bayesian model with the corresponding 95%
confidence intervals. The prevalence reported in each publication is represented by an “x” and
were jittered on the x-axis for visibility. The regression line reflects the prevalence predicted by
the corresponding moderator model and the 95% confidence intervals are illustrated by the grey
overlay. 1 = inpatient, 10 = inpatient and outpatient, O = outpatient, OC = outpatient and

community, C = community, IOC = inpatient/outpatient/community.

To better evaluate this potential linear trend, sample type was re-coded into an ordinal
variable thought to reflect increasing intensity of psychiatric care. Specifically, community
samples were recoded as -1, outpatients as 0, and inpatients as 1, with samples resting between
two categories coded proportionate to the relative mixture of those categories (e.g., Salbach-
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Andrae et al., 2008 reported 73% inpatients and 27% outpatients, therefore, would be coded as
0.73). Studies where the composition of the combined sample was unknown were coded as +/-
0.50, placing the sample equally between the two categories. This coding scheme no longer
required any particular number of estimates for any given category, permitting inclusion of the
combined outpatient-community samples in both models and inpatient samples in the current
model. As a result, only one study remained excluded, because it combined inpatients,
outpatients, and community samples (Milos et al., 2001).

Lifetime and current OCD prevalence increased linearly as a function of the increasing
intensity of psychiatric care: Lowest prevalence was observed in community samples with a
gradual increase extending to inpatients whilst variability was broadest among outpatients. As a
result, the linear trend was prominent for lifetime and current OCD, providing support for the
plausibility that comorbid OCD prevalence increases as ED psychopathology becomes more
severe (see Figure 7).

ED Age of Onset. Findings are mixed with respect to the order of ED and OCD occurrence,
with some samples showing nearly all cases (~94%) experienced anxiety disorder onset (inclusive
of OCD at time of study) preceding their ED (Bulik et al., 1997) and other samples showing nearly
equal representation of anxiety disorder onset before versus in the same-year or after ED onset
(Carrot et al., 2017; Godart et al., 2003). Due to insufficient reporting of the age of onset for OCD
we were unable to determine sequential order of disorder onset, however, we were able to assess
whether mean ED age of onset was related to OCD prevalence.

Analysis of the lifetime estimates revealed higher comorbidity levels in samples with
earlier mean age of ED onset. However, inspection of the data revealed this effect to be driven

largely by a univariate outlier characterized by a particularly late mean age of onset (see Figure 8;
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Grilo et al., 2009), without which the relation trended in the same direction but was no longer
credible, ORexcluded = 0.8, Closg, [0.5 to 1.3]. Analysis of current estimates revealed a non-credible
trend in the opposite direction as shown in Figure 8 regardless of whether the outlier was included
or excluded, ORexcluded = 1.9 Close, [0.9 to 4.2]. In either case, this variable appears to suffer from
a notable range restriction, with most samples having an average onset of EDs between the ages
of 16 and 20. Thus, strong conclusions cannot be drawn and rather it highlights the need for further

research in populations with late ED onset.
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Figure 8. Plot illustrating OCD prevalence (%) by mean age of ED onset for lifetime and current
prevalence. Points represent the empirical estimates reported in the publications with the point size
reflecting the sample size. The regression line reflects the prevalence predicted by the

corresponding moderator model and the 95% confidence intervals are illustrated by the grey

overlay.
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BMI. As past research has found low body weight to increase symptom severity and
comorbidity (with the prognosis improving as body weight returns to a healthy range; Calugi et
al., 2018), BMI was explored as a moderator. As depicted in Table 4 and Figure 9, samples with
lower mean BMIs predicted credibly higher lifetime and current OCD comorbidity. However,
mean BMI also varied systematically as a function of ED diagnosis, making this association
difficult to interpret in the present data. For example, the studies with the highest BMI were
composed largely of BN and/or BED patients (i.e., Grilo et al., 2009; Striegel-Moore et al., 2001;
Wilfley et al., 2000), which tended to be at lower risk of OCD than AN patients (who, on average,
would have lower BMIs).

To evaluate whether the effect of BMI was driven by sample composition, we fit separate
moderator models for only those with AN and BN diagnoses as we had a sufficient number of
samples. A non-credible trend demonstrating higher comorbidity with lower BMI was found for
BN samples only for the current measurement window (for which we have 96% confidence in the
direction of the relation). None of the remaining AN or BN models produced even a tendency in
either direction. We urge caution in interpreting this effect due to it being confounded with ED
diagnosis and being driven by two leverage points with particularly high BMIs relative to the other

included samples.
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Figure 9. Plot illustrating OCD prevalence (%) by mean BMI for lifetime and current prevalence.
Points represent the empirical estimates reported in the publications with the point size reflecting
the sample size. The regression line reflects the prevalence predicted by the corresponding

moderator model and the 95% confidence intervals are illustrated by the grey overlay.

Quality Ratings. A trend was observed in favour of quality ratings as a predictor of
lifetime OCD comorbidity and was a credible moderator in the current measurement window. A
similar association was observed across prevalence windows indicating that studies with higher

quality ratings tend to report lower comorbidity than studies with lower quality ratings (see

Figure 10).
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Figure 10. Plot illustrating OCD prevalence (%) by quality rating for lifetime and current
prevalence. Points represent the quality ratings assigned with the point size reflecting the sample
size. The regression line reflects the prevalence predicted by the corresponding moderator model

and the 95% confidence intervals are illustrated by the grey overlay.

Non-Credible Moderator Analyses

Moderator analyses revealed non-credible differences or trends related to ED duration,
mean age, OCD diagnostic criteria, OCD diagnostic measure, geographic region, and year. Results
for all non-credible moderators are summarized below and outlined in Table 4.

ED Duration. ED duration was examined as an exploratory predictor of lifetime and
current OCD comorbidity as literature to date suggests the length of living with any psychiatric
condition increases the risk for experiencing additional psychiatric conditions (see extensive

reviews O’Brien & Vincent, 2003; Swinbourne & Touyz 2007). Previous research has suggested
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a significant correlation may exist between overall length of living with an ED and experience of
comorbid OCD (Godart et al., 2003). As shown in Figure 11, average duration of EDs across
samples trended in a positive direction for lifetime OCD with 94% certainty that as duration
increases so does the prevalence. The former is a promising trend but further data are required
before strong conclusions may be drawn. The lack of a similar relation for current might be cause

for greater caution, however, there are fewer lifetime estimates for ED duration than current

estimates.
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Figure 11. Plot illustrating OCD prevalence (%) by mean ED duration for lifetime and current
prevalence. Points represent the empirical estimates reported in the publications with the point size
reflecting the sample size. The regression line reflects the prevalence predicted by the
corresponding moderator model and the 95% confidence intervals are illustrated by the grey

overlay.
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Age. The mean age of the sample was probed as a potential continuous moderator for
lifetime and current OCD prevalence in EDs but presented no compelling support of an effect as
depicted in Figure 12. Furthermore, age of the sample was confounded with age of ED onset and

ED duration but did not suffer from the same level of range restriction as observed in age of ED

onset.
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Figure 12. Plot illustrating OCD prevalence (%) by mean age for lifetime and current prevalence.
Points represent the empirical estimates reported in the publications with the point size reflecting
the sample size. The regression line reflects the prevalence predicted by the corresponding

moderator model and the 95% confidence intervals are illustrated by the grey overlay.

OCD Diagnostic Criteria. As each new edition of the DSM brought forth new refined
subclassification of both OCD and EDs, it was expected that the change in approach may also

impact the identification of their co-occurrence (APA, 2013). The diagnostic criteria employed to
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assess for the presence and diagnosis of comorbid OCD was coded to determine whether
prevalence increased as a function of the criteria used to guide clinician diagnosis. Only one study
utilized ICD-10 criteria and was thus excluded from the lifetime model due to inadequate number
of informative estimates (e.g., Anderluh et al., 2009). Diagnostic criteria utilized for OCD
diagnosis was not supported as a credible predictor of either lifetime or current comorbidity in
EDs. The DSM-IV yielded higher prevalence rates than DSM-I11-R for lifetime OCD and current
OCD (Figure 13), however, it is important note that despite the observed differences, the difference

was not credible thus not indicative of having a significant impact on comorbid OCD prevalence

in EDs.
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Figure 13. Plot illustrating OCD prevalence (%) by OCD diagnostic criteria employed (DSM-I11-

R, DSM-IV) for lifetime and current prevalence. Points and error bars reflect the estimates from
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the Bayesian model with the corresponding 95% confidence intervals. The prevalence reported in

each publication is represented by an “x” and were jittered on the x-axis for visibility.

OCD Diagnostic Measure. The type of semi-structured or structured interview clinicians
applied to support OCD diagnoses was examined as a potential predictor. A variety of semi-
structured and structured interviews were used in the literature to guide the assessment of OCD
and EDs alongside the clinicians’ expertise. Studies that used the ADIS (e.g., Schwalberg et al.,
1992), CIDI (e.g., Godart et al., 2000; Thornton & Russell, 1997), unidentified clinician
interview (e.g., Rabe-Jablonska, 2003; Rastam et al., 1992), DIS (Halmi et al., 1991), or
EATATE (Anderluh et al., 2009) in the lifetime model and the ADIS (Swinbourne et al., 2012),
CIDI (Godart et al., 2000; Salbach-Andrae et al., 2008), unidentified clinician interview (Rastam
etal., 1992; Thiel et al., 1995), DIS (Bellodi et al., 2001; Halmi et al., 1991), or EATATE
(Schmidt et al., 2008) in the current model were excluded as there was an insufficient number of
estimates per measure to reliably include them in the model.

Higher lifetime OCD prevalence was observed in samples assessed using the SADS
interview and were 2.1 times Clgsw, [0.9 to 4.1] more likely to be diagnosed with lifetime OCD
than those assessed with the SCID. Current OCD prevalence was markedly higher when the MINI
was employed as opposed to the SADS. Current OCD prevalence with higher when using the MINI
than the SADS (see Figure 14); however, the large difference and substantially greater risk must
be interpreted with caution as the number of estimates available to make such a comparison are
quite low. No convincing support for OCD diagnostic measure as a moderator of lifetime or current

OCD prevalence was obtained.
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Figure 14. Plot illustrating OCD prevalence (%) by OCD diagnostic measure (MINI, SADS,
SCID) used to assess for lifetime and current prevalence. Points and error bars reflect the estimates
from the Bayesian model with the corresponding 95% confidence intervals. The prevalence
reported in each publication is represented by an “x” and were jittered on the x-axis for visibility.
MINI = Mini International Neuropsychiatric Interview; SADS = Schedule for Affective Disorders

and Schizophrenia; SCID = Structured Clinical Interview for DSM Disorders.

Geographic Region. Cultural differences and diagnostic practices vary according to
geographic region which may also have an impact on the prevalence of comorbid OCD, thus
region was examined as a moderator on an exploratory basis. Due to a low number of estimates
per country, countries were combined into four geographic regions: North America, Europe,
Oceania, and Asia. One study from Oceania (Swinbourne et al., 2012) and two studies from Asia

(e.g., Matsunaga et al., 1999a; 1999b) were excluded from the current model due to an
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inadequate number of estimates to make reliable comparisons. The analysis did reveal that
lifetime OCD prevalence in EDs was higher among Asian samples than other geographic
regions. As illustrated in Figure 15, however, there was only a slight increase in current OCD
prevalence in EDs amongst European samples than North American samples. Overall, no

credible differences were observed and geographic region was not supported as a predictor for

either lifetime or current OCD comorbidity in EDs.
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Figure 15. Plot illustrating OCD prevalence (%) by geographic region (Asia, Europe, North
America, Oceania) for lifetime and current prevalence. Points and error bars reflect the estimates
from the Bayesian model with the corresponding 95% confidence intervals. The prevalence

reported in each publication is represented by an “x” and were jittered on the x-axis for visibility.

Year. Publication year was evaluated as a continuous moderator to determine whether the

prevalence of comorbid OCD in EDs has changed over time; however, no significant changes in
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lifetime or current OCD prevalence in EDs has occurred between 1988 and 2019. Following visual
inspection of lifetime OCD prevalence and current OCD prevalence (see Figure 16), it is
increasingly evident there was no support for even a trend in either direction for year as a potential

moderator of lifetime or current comorbid OCD in EDs as the slopes are straight lines suggesting

no change in the prevalence across time.
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Figure 16. Plot illustrating OCD prevalence (%) by year of publication for lifetime and current
prevalence. Points represent the empirical estimates reported in the publications with the point size
reflecting the sample size. The regression line reflects the prevalence predicted by the

corresponding moderator model and the 95% confidence intervals are illustrated by the grey

overlay.
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Discussion

The primary goal of the present meta-analysis was to provide a robust estimate of the
lifetime and current prevalence of OCD amongst individuals with EDs. A secondary aim was to
explore sources of heterogeneity in the presently reported estimates and isolate predictors of OCD
and ED comorbidity to inform diagnostic practices and symptom management of both disorders
with shared characteristics. The current models synthesized estimates from 59 studies and found
the prevalence of OCD among people with EDs to be 13.9% and 8.7% within the lifetime and
current measurement windows, respectively. These estimates were characterized by prediction
intervals ranging as low as ~1% to as high as ~40% suggesting a great degree of heterogeneity
across ED samples. Compared to healthy controls, those with EDs were at 8.9 times greater risk
for lifetime OCD and 8 times greater risk for current OCD, relative to healthy controls.

Of the coded moderators, the effects of ED subtype, sample type, ED age of onset, average
BMI, and study quality were found to be credible. Among the EDs, ANBP was at greatest risk for
comorbid OCD, whereas those with BED were at lowest risk. Diagnosis of any ED elevated the
risk for comorbid OCD; however, OCD was most common amongst AN and BN. The pattern
observed for age of ED onset was inconsistent across measurement windows and driven largely
by a univariate outlier. With respect to sample type, OCD prevalence was found to be lowest in
community samples and notably higher among inpatient or outpatient samples. Lower average
BMI was associated with higher lifetime and current OCD comorbidity but was confounded with
the primary ED diagnosis (e.g., lower BMIs are anticipated to be observed in AN whereas, higher
BMlIs are associated with BED due to the nature of the conditions). Lastly, studies scoring higher
in quality tended to have lower comorbidity than those scoring lower in quality. These findings

are discussed in greater detail below.
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Greater OCD Prevalence in EDs than Healthy Controls
Whereas the present meta-analysis estimated OCD comorbidity to be roughly 13.9% and
8.7% for the lifetime and current measurement windows, respectively, these values were slightly
lower than those reported by another recent meta-analysis. Mandelli et al. (2020) estimated OCD
comorbidity among people with EDs to be 18% and 15% for the lifetime and current measurement
windows, respectively. The difference between the estimates from these two meta-analyses may
be attributable to the present meta-analysis’ inclusion of additional articles, use of more lenient
search restrictions (e.g., no date or language restrictions were placed on the search conducted for
the current meta-analysis), and variations in inclusion criteria (e.g., the present analysis included
DSM-I111-R or newer diagnostic criteria and only prospective investigations). Consistent with past
research (e.g., Mandelli et al., 2020), the present meta-analysis found greater risk for lifetime and
current OCD among those with AN compared to BN, and among ANBP in particular. The current
meta-analysis illustrated that lifetime and current OCD comorbidity was not only numerically
greater in ANBP than ANR, as anticipated due to ANBPs higher rate of psychiatric comorbidity
generally, but ANBP was also identified as the ED subtype at greatest risk for experiencing
comorbid OCD among the EDs (Altman & Shankman, 2009; Margolis et al., 1994).
Identification of ANBP as the ED subtype most vulnerable for comorbid OCD also differs
from Mandelli et al. (2020), who found instead a non-significant trend favouring ANR (Mandelli
et al., 2020, Figure 5).2 This difference is likely attributable to variation in the included literature
as well as the analytic and coding practices between the meta-analyses. The most notable

difference for this outcome was perhaps in the coding of Speranza et al. (2001): Whereas | coded

2 Note it is believed that the axis label for Figure 5 from Mandelli et al. (2020) has been reversed, such that values
below 1 reflect greater OCD in ANBP and values above 1 reflect greater OCD in ANR; as such, their finding of an
odds ratio of 1.3 in Panel C would non-significantly favour greater OCD in ANR for the lifetime measurement
window.
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lifetime prevalence as 16% (n = 44; ANR) and 43% (n = 14; ANBP, e.g., see Table 4 of Speranza
et al., 2001), Mandelli et al. (2020, Figure 5) coded 42.8% (n = 14; ANR) and 12.9% (n = 31;
ANBP) which is the opposite of what is reported in-text by the authors. As such, Speranza et al.
(2001) strongly favoured ANBP > ANR in our models but strongly favoured ANR > ANBP in
their models. Further, whereas our risk ratios were calculated across samples (using the posterior
from our logistic regression model), Mandelli et al. (2020) instead calculated odds ratios within-
samples. Nonetheless, the comparison between the AN subtypes favouring ANR for Mandelli et
al. (2020) was non-significant and ANBP for the present meta-analysis was also non-credible.
Lifetime and current OCD comorbidity was second most prevalent in BN. One possible
interpretation of this finding is that the purging component of ANBP contributed to increased
comorbid OCD prevalence as this behaviour may be viewed as similar to compulsive behaviours
in OCD. However, as BNP did not present with a similar elevated prevalence for BN subtypes,
uncertainty remains as to why ANBP is the ED subtype most at risk for comorbid OCD and what
specifically about ANBP contributes to such heightened risk. BED demonstrated the lowest rates
of OCD, which was unexpected as BED has been found to be highly comorbid with lifetime and
current anxiety related disorders including OCD (Grilo et al., 2009). Therefore, it was anticipated
that those with BED would be at greater risk akin to other EDs. However, this particular disorder
was also partially confounded with sample type, as the majority of BED estimates were derived
from community samples. Likewise, AN and BN estimates were predominantly obtained from
inpatient or outpatient samples, thus it is plausible these samples may have been diagnosed in a

timelier ~ fashion than those in the community (e.g, BED  samples).
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Potential Contributors Driving Comorbid OCD in ANBP

There are several possible factors that may explain the heightened risk of comorbid OCD
in ANBP including impulse regulation difficulties, frequency and type of comorbid personality
disorders, experience of early life stressors/trauma, treatment motivation, and treatment non-
compliance. A core tenant to the expression of the AN subtypes involves differences in rigid
symptomology such as impulsivity and emotion regulation. ANBP is heavily influenced by lack
of impulse control and extreme difficulty regulating emotions compared to what is observed by
ANR (Hoffman et al., 2012; Weinbach et al., 2018). For example, the cycle of weight obsession
followed by binge eating and purging behaviours closely mirror the cycle of obsessions and
compulsions observed in OCD.

Purging behaviors in outpatients with EDs have been linked to increased difficulty with
impulse regulation and higher rates of personality disorders (Murakami et al., 2002). Higher rates
of obsessive-compulsive personality disorder (OCPD) have been found in AN compared to BN
(Martinussen et al., 2017) and may hint at perfectionism as a mutually shared vulnerability factor
for OCD and EDs (Vanzhula et al., 2021). An evidence-based synthesis by Young et al. (2013)
identified a significant association specifically between OCPD in AN patients who engage in
excessive exercise, therefore, serving as a second illustration of the prevalence of OCPD in those
with ANR than ANBP. However, another meta-analysis found that individuals with ANBP are
most frequently diagnosed with borderline or paranoid personality disorder, with OCPD more
common in individuals with ANR (Farstad et al., 2016). Thus, future research is needed to clarify
whether impulse regulation difficulties or the frequency or type of comorbid personality disorders

may help explain the heightened risk for comorbid OCD in individuals with ANBP.
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Another potential explanation for the higher prevalence of comorbid OCD observed in
ANBP is with respect to the experience of early life stressors. Reyes-Rodriguez and colleagues
(2011) assessed a sample of 753 women with AN according to DSM-1V criteria and found greater
odds for experiencing comorbid PTSD amongst those with ANBP than ANR. Similarly, a
retrospective chart review by Blinder et al. (2006) found similar results further supporting this
relation with their ANBP sample being at two times greater risk for PTSD than all other EDs
(inclusive of ANR, BN, and EDNOS). The most reported adverse experiences involved instances
of sexual assault in childhood and/or adulthood with the majority of traumatic events occurring
before AN onset (Reyes-Rodriguez et al., 2011). When looking at the influence of type of
childhood trauma on ED psychopathology and comorbid psychiatric disorders, emotional abuse
was associated with greater preoccupation with eating, shape, and weight versus sexual or physical
abuse, which was correlated only with concerns pertaining to eating (Guillaume et al., 2016).
Furthermore, a history of childhood trauma is most frequently observed in those diagnosed with
OCD prior to the onset of PTSD than those diagnosed with PTSD before the onset of OCD (Araujo
et al., 2018). Individuals who had OCD pre-trauma tended to exhibit higher rates of psychiatric
comorbidity with a mean number of lifetime psychiatric disorders of 4.9 (Araujo et al., 2018). As
a history of childhood adverse events is significantly correlated with ANBP and OCD (such as
cleaning behaviours; Lockwood et al., 2004), this may be a neglected historical factor that further
explains the link between higher rates of OCD in ANBP than other EDs.

Childhood trauma has been linked to lower mental health service engagement (Dixon et
al., 2016), which may explain why ED patients tend to be more ambivalent about seeking treatment
and have a decreased motivation to recover, particularly in AN. Simultaneous treatment for

comorbid OCD in EDs often lends to greater improvement in those with BN than AN after 57 days
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seeking inpatient care with significant reductions in OCD, ED, and depression symptom
expression (Simpson et al., 2013). In severe cases, delayed treatment seeking in AN can result in
involuntary hospitalization to preserve life (Douzenis & Michopoulus, 2015).

Nordbg et al. (2012) systematically examined and identified 7 barriers preventing the
motivation to recover from AN including but not limited to the denial of the presence of AN,
feeling overwhelmed by distress, misperception of judgments about their body or weight, and
valuing having AN (e.g., increased social desirability when meeting the thin ideal; Nordbg et al.,
2012). For example, a thematic analysis of 20 ED outpatients revealed that patients either
perceived maintenance of the ED as a burden that controls them leading to a desire to change
versus others who viewed the ED as a new outlet to exert control over one’s life hindering desire
to change (Reid et al., 2008). When examining motivation to engage in behaviour change, Knowles
et al. (2013) reviewed a series of studies specifically examining the impact of motivational
therapeutic interventions but found little efficacy for reducing or even having an impact on
restrictive or compensatory eating behaviours. Although there is hope for motivating change in
ambivalent ED patients with the use of piloted interventions that place a large emphasis on
fostering a motivational environment (Feld et al., 2001), rates of attrition remain high in AN in
comparison to other EDs.

Treatment non-compliance may also be implicated in the high rates of OCD comorbidity,
with ANBP associated with the highest attrition rates for treatment than those with ANR and is
further complicated with notable lack of readiness for change especially amongst inpatient samples
(Abdelbaky et al., 2013). Similarly, in a randomized control trial that recruited adult women
experiencing AN for at least 7 years, those with ANBP were significantly more likely to not

complete the intervention (Abdelbaky et al., 2012). They found that early termination of treatment

76



was strongly predicted by diagnosis with ANBP and extremely low quality of life. Interestingly,
the frequency of attrition was not associated with the type of intervention utilized, BMI, or the ED
duration. The high rate of attrition in AN outpatient samples is believed in part to be influenced
by the lack of incorporation of individual differences into treatment planning (e.g., failure to
account for personality or cognitive factors such as perfectionism, rigidity, or obsessionality;
Martinez & Craighead, 2015). As those with AN often deny the presence of an ED or the need for
additional support, it is plausible that as ED psychopathology becomes more severe so does the
risk for and experience of comorbid OCD as observed in the linear model of sample type.

In summary, impulse regulation difficulties, type of comorbid personality disorders,
experience of early life stressors/trauma, treatment motivation, and intervention compliance may
be contributing factors to heighted risk of comorbid OCD in ANBP. Impulsivity and its associated
behaviours are often used as a coping mechanism for trauma to mitigate against intrusive negative
cognitions (Lockwood et al., 2004), therefore it is also important to be cognizant of the possibility
that those with ANBP who are at greater odds for experiencing comorbid PTSD may be using
impulsive and compulsive behaviours to reduce emotional arousal or avoid negative emotions
(Lockwood et al., 2004). With respect to mental health treatment engagement and compliance, if
individuals with ANBP are less engaged or compliant with treatment, it is plausible that greater
symptom severity or greater resistance towards changing shared etiological factors (e.g.,
perfectionism, rigidity, obsessionality) contribute to greater OCD comorbidity in ANBP compared
to AN-R.

Increased OCD Comorbidity in Patient Samples
With respect to sample type, OCD prevalence was found to increase linearly as the level

of psychiatric care intensified. Sallet and colleagues (2010) found, in their examination of 92
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patients with AN, BN, or BED, those with comorbid OCD were more likely to seek psychiatric
treatment in comparison to patients with OCD but no ED. Our findings in combination with the
observations made by Sallet and colleagues (2010) suggest that it is plausible that those with
comorbid OCD and EDs present a need for greater care, and therefore may be more likely to seek
psychiatric support. Individuals with EDs and secondary OCD require more intensive
interventions and have poorer treatment outcomes so it is more likely they will also require referral
to higher levels of care. Lifetime and current comorbid OCD in the present meta-analysis was
lowest amongst community populations and highest amongst patients seeking inpatient or
outpatient psychiatric support. Further examination of which populations or subgroups of
individuals with EDs are at greatest risk for experiencing comorbid OCD will help inform
approaches to clinical assessment and more targeted interventions.
Impact of ED Age of Onset on OCD Comorbidity

Although an initial trend had been observed showing heightened risk of lifetime OCD in
populations with earlier mean ED onset, this trend was inconsistent between the measurement
windows and driven largely by an outlier with a late age of ED onset and low prevalence (Grilo et
al., 2009). The trend was no longer credible once the outlier was removed; therefore, this trend
should interpreted with caution. This analysis and the leverage point reveals range restriction
within this variable as almost all samples report a mean age of ED onset between 16 and 20 years
old. Past research by Patriciello and colleagues (2017) has noted a bimodal distribution for age of
ED onset amongst both their AN and BN samples between early versus late onset. The majority
of participants (upwards of 83%) experienced early onset AN or BN around the age of 18, which
parallels the mean age of ED onset of the present meta-analysis. Although a bi-modal distribution

for age of ED onset was not observed in the present meta-analysis, the high rate of early ED onset
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does correspond with our data demonstrating a greater number of estimates within the restricted
range of 16 to 20 years. Interestingly, they observed no difference between the early and late age
of onset groups, which calls into question if there were more data on late age of ED onset would
the trends become credible in the present meta-analysis or would they diminish to align with
Patriciello et al. (2017).

The scarcity of late age of onset estimates is of great concern. One possible explanation for
the lack of late age of onset data in ED samples may be relative to past observations that have
found those with late onset tend to exhibit less severe ED psychopathology (e.g., fewer vomiting
episodes or less evident personality traits; Bueno et al., 2014). As a result, individuals with late
ED onset may not be readily diagnosed or may not be aware that they are coping with an ED due
to reduced severity of symptoms and the tendency to fall within a higher body weight range.
Therefore, future examination of age of onset as a moderator will require greater exploration of
OCD comorbidity with broader age ranges inclusive of later ED onset for stronger conclusions to
be able to be drawn.

Lower BMI Predicts Greater OCD Comorbidity

Mean BMI was a credible moderator for lifetime and current comorbid OCD with lower
BMlIs being associated with higher prevalence rates. Our findings align with past discoveries that
found those with comorbid OCD in EDs tend to exhibit significantly lower BMIs than those with
an ED in the absence of OCD (Lennkh et al., 1998; Matsunaga et al., 1999b; Speranza et al., 2001)
and with similar findings for comorbid AN and GAD (Thornton et al., 2011). In contrast to past
research, BMI was not isolated as a predictor of OCD comorbidity for AN despite the findings
from Calugi et al.’s (2018) longitudinal treatment study, which observed a significant association

between starvation symptoms among AN patients at baseline and increased eating disorder and
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general psychopathology. Across the 20 weeks of treatment, marked improvement of general
psychopathology occurred in relation to increases in BMI and decreases in starvation symptoms,
with greater starvation symptoms resulting in slower improvement of general psychopathology
and other relevant variables across treatment (Calugi et al., 2018).

Interestingly, Abramovitch et al. (2019) identified that even OCD without comorbid AN
or depression is associated with significantly lower BMI and greater risk for meeting the
underweight threshold. This finding is noteworthy as those with AN and OCD both have been
found to be associated with lower BMI’s, however, no association between BMI and comorbid
OCD was observed in the present analyses with AN. The discovery of no relation between BMI
and AN was consistent with Mattar et al. (2012) who observed that all indices of psychosocial
functioning showed some symptom improvement (e.g., anxiety and depression symptoms) with
BMI in AN except for the Y-BOCS. The findings of the present meta-analysis further support the
notion that improved BMI is not correlated with significant improvement of obsessive-compulsive
symptomatology (and in turn, possibly not for those meeting diagnostic criteria for OCD).

Although BMI was supported as a predictor of OCD prevalence it should be interpreted
cautiously as we believe the effect to be confounded with the primary ED diagnosis. Namely, this
relation does not survive when the analysis is limited to a single ED subtype (e.g., AN).
Furthermore, although there were too few studies to examine it empirically, we believe mean BMI
to likewise be confounded with sample type (e.g., inpatient, outpatient, community). Thus, we
would expect inpatient samples to have lower mean BMIs but additional research is required to

isolate the impact of BMI on OCD prevalence in EDs.
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Clinical Implications

OCD comorbidity in EDs presents clinicians with a unique challenge concerning the
development of an effective treatment plan and determining which psychotherapeutic intervention
will lead to greater symptom reduction. Integration of screening for OCD is crucial when treating
those with any ED and is particularly vital for those with ANBP due to the commonality of
worsening prognosis. Although the conditions are astonishingly entangled, both psychologically
and etiologically, no gold standard treatment approach for their co-occurrence has been identified.
Countless studies trialing interventions consistently report that it is imperative that patients not be
in an active state of semi-starvation (or a healthy weight be achieved) for any improvement to be
observed in either OCD or ED symptomatology (Lewin et al., 2013; Woodside & Staab, 2006).

A review of the most recent trialled approaches by Lewin and colleagues (2013) noted
promising findings for combined psychological (e.g., ERP, CBT, family therapy; Fairburn, 2008;
Lewin et al., 2013; McCabe & Boivin, 2008; Olatunji et al., 2010; Simpson et al., 2013) and
pharmacological approaches for treating OCD in EDs (e.g., SRIs or SSRIs; Lewin et al., 2013;
Olatunji et al., 2010; Simpson et al., 2013). Most recently, Lee and colleagues (2020) identified
that obsessive-compulsive symptoms such as obsessing and ordering were positively correlated
with ED severity at pre-treatment. This suggests that ED patients with OCD may require more
intensive interventions. The fact that OCD symptoms do not improve with treatment of the ED
suggests that interventions specifically targeting OCD are necessary. It remains to be determined
whether these interventions should be delivered concurrently, before, or after ED treatment. In one
study, an intervention targeting OCD symptoms and thought-action fusion was associated with a

marked reduction in OCD and ED severity post-treatment (Lee et al., 2020). These findings
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provide hope for continued refinement and development of psychological interventions targeting
shared symptom domains and treatment outcomes.
Strengths, Limitations, and Future Directions

This study had a number of strengths. First, a meta-analytic lifetime prevalence of
comorbid OCD of 13.9% and an aggregate estimate of current OCD of 8.7% in EDs were obtained
to bring greater clarity to the “true” prevalence of OCD in EDs. Second, ANBP was identified as
the ED subtype with the greatest risk for comorbid OCD and those with EDs were at 8.9 times
(Lifetime OCD) and 8 times (Current OCD) greater risk for comorbid OCD than the general
population. Third, five credible moderators of the co-occurrence of OCD in EDs were identified
to equip clinicians with knowledge of the factors that have the potential to increase or decrease the
prevalence. Fourth, the six non-credible moderators also highlight factors that at the present time
do not exert an influence on the prevalence. Lastly, a spotlight was placed on numerous identified
gaps in the literature such as the lack of inclusion of males in ED samples or moderators with
potential for credibility with additional data that require future research attention to advance the
concurrent treatment of OCD in EDs in many underrepresented samples.

This study also had certain limitations. Firstly, all credible moderators identified were
analyzed in separate models to mitigate against the inconsistent reporting of data across the
literature and permit inclusion of the maximum number of studies contributing the relevant data
whilst maximizing statistical power. As a result, it is important to consider that the probability of
any one moderator being credible when modelled separately may be higher than when examined
concurrently with other moderators; but whenever possible analyses were conducted as previously

described or noted to account for any confounds.
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Due to the limited literature available on the non-credible moderators that were exploratory
in nature, there was insufficient evidence to be able to draw hypotheses in either direction or to
discuss. The literature to date largely examines the moderators in the context of EDs or OCD
separately but lacks discussion or evaluation of the predictors impact on their co-occurrence. In
terms of study limitations, there was minimal methodological variability within certain
moderators, constraining our ability to draw strong conclusions due to the small number of
estimates. For example, we were able to locate only 3 lifetime estimates of comorbid OCD in EDs
using the MINI and only 6 current estimates with a community sample. As a result, we were unable
to conduct exhaustive comparisons between categories for many of the coded moderators. It is
recommended that future investigations of OCD comorbidity enhance reporting of sample
characteristics and refine diagnostic procedures (e.g., utilization of semi-structured or structured
interviews) to inspire future isolation of additional predictors of OCD prevalence in EDs whilst
informing approaches for concurrent treatment.

Additionally, it is important for studies to also examine OCD comorbidity in those with
current EDs as the assessment of lifetime OCD psychiatric history relies heavily upon retrospective
reporting which could result in potential underestimation of comorbid lifetime OCD prevalence.
Further, recent cluster and network analyses exploring the relation between obsessive-compulsive
symptoms in EDs have found associations between both contamination and intrusions by
obsessions (Hasler et al., 2005; Meier et al., 2019). To determine whether specific OCD symptom
dimensions significantly overlap with EDs, it is suggested that future studies examine OCD
comorbidity in EDs by OCD subtype.

Another limitation was the general lack of inclusion of healthy or representative control

groups in research investigating ED-OCD comorbidity. The addition of larger control samples in
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future research would allow for further comparison and quantification of more accurate estimates
of how much more vulnerable individuals with EDs are for experiencing OCD than the general
population. Other diagnostic and demographic populations have also been underrepresented in this
research arena, including the exclusion of EDNOS, BED, OSFED, UFED, ARFID, DSM-5 criteria,
and males. This limited the number of available estimates for comparison of disorders such as
EDNOS or BED, and further prevented examination of gender as a potential moderator of OCD
comorbidity. Similarly, studies examining late age of ED onset and its associated comorbidities
are lacking with only one lifetime estimate among those between 20 and 26 years old. Future
research with the inclusion of those with late ED onset would assist in teasing apart the differential
impact of age of onset as a predictor of either lifetime or current OCD.

Despite 25% of those meeting diagnostic criteria for AN and BN being male (Hudson et
al., 2007; Mond et al., 2014), they remain largely underrepresented in eating disorder samples and
were largely excluded from recruited samples (Limbers et al., 2018; Mangweth-Matzek & Hoek,
2017; Murray et al., 2017). As a result, this hindered the ability for models to be fit with gender as
a predictor of comorbid OCD in EDs or to quantify risk when comparing females to males as they
were often excluded from ED samples. Past research has found that those with a primary AN
diagnosis were 9.6 times more likely to experience comorbid OCD with the vulnerability being
twice as high for males (Cederlof et al., 2015), and latest trends predicting the prevalence of EDs
rising at a more rapid rate in males than females (Smith et al., 2016). As a result, it is increasingly
evident that there is a need for greater inclusion of males and reporting of prevalence by gender in
this research.

To improve study quality in the ED comorbidity literature, it is recommended future studies

recruit more representative and diverse samples with respect to gender, race and ethnicity (e.g.,

84



inclusion of males and non-Caucasian participants). Methodologically it would be beneficial to
incorporate random sampling, calculation of response rates with comparison of responders versus
non-responders on demographic variables, report who conducted diagnostic interviews (e.g.,
trained layperson versus clinical psychologist), and explicitly define the measurement window for
assessing comorbid OCD (e.g., current OCD within the past month).

Another noteworthy limitation of the present meta-analysis pertains to the applicability of
our findings beyond predominantly Westernized cultures. Although reasonable global
representation was obtained across the included studies (see Figure 2), no estimates from Africa,
South America, nor Western Europe were available. This not only prevented further examination
of geographic region as a predictor of OCD comorbidity in EDs but also limits the breadth of the
applicability of the findings to society outside of North America, Asia, Oceania, and Eastern
Europe. In recent international collaborations, Brakoulias et al. (2016; 2017) explored the
prevalence and pharmacological treatment of comorbid psychiatric conditions in OCD, with the
inclusion of samples with primary OCD diagnoses and comorbid AN or BN from Brazil, India,
and South Africia. This demonstrates the potential for future research to examine the prevalence
of comorbid OCD in EDs in these underrepresented regions of the world and highlights how little
is known about the prevalence of comorbid OCD in non-Westernized countries. Estimating the
prevalence of comorbid OCD in EDs across all nations would enable future comparisons between
geographic regions and examining whether the high prevalence is attributable to Westernized
countries or extends across the globe.

Substantial changes pertaining to the classification and diagnosis of both OCD and EDs
have been made over the past few decades (Sunday et al., 2001). The change from DSM-IV to

DSM-5 criteria for AN resulted in changes to criterion A (e.g., 85th percentile to severity based on
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BMI), criterion B (e.g., from underweight to interfering with weight gain), removal of criterion D
for amenorrhea, and further specification as ANR and ANBP, but now with the addition of partial
or full remission (Substance Abuse and Mental Health Service Administration, 2016a). Substantial
changes to OCD diagnostic criteria also occurred from DSM-IV to DSM-5 including the creation
of a new category of “obsessive-compulsive and related disorders”, and dropping prior diagnostic
criteria (e.g., recognizing that the obsessions or compulsions are excessive or unreasonable) and
definitional requirements for obsessions (thoughts, impulses, or images are not simply excessive
worries about real-life problems; recognition that the obsessional thoughts, impulses, or images
are a product of his or her own mind; Substance Abuse and Mental Health Service Administration,
2016b). Given that most of the currently published research focused on OCD used DSM-IV or
older criteria, newer research using DSM-5 diagnostic criteria may influence the applicability of
the overall findings and bring greater potential for OCD diagnostic criteria to be isolated as a
predictor of OCD comorbidity.
Conclusion

The current meta-analysis estimated the comorbidity of OCD across EDs to inform clinical
practice by equipping clinicians with empirical support for incorporating OCD screening in ED
populations while highlighting credible factors which increase or decrease risk of comorbid OCD
in EDs including the ED subtype, sample type, age of ED onset, average BMI, and study quality.
Additional research exploring how treatment can best be tailored to target common etiological
factors across eating disorder subtypes and OCD subtypes is also essential to improve how

treatment plans are devised for these conditions.

86



References

Abdelbaky, G. B., Hay, P. J., le Grange, D., Lacey, H., Croshy, R. D., & Touyz, S. (2014). Pre-
treatment predictors of attrition in a randomised controlled trial of psychological therapy
for severe and enduring anorexia nervosa. BMC Psychiatry, 14(1), 1-8.

https://doi.org/10.1186/1471-244X-14-69

Abdelbaky, G., Hay, P., & Touyz, S. (2013). A systematic review of treatment attrition in anorexia

nervosa. Journal of Eating Disorders, 1(S1), 2013. https://doi.org/10.1186/2050-2974-1-s1-

pl

Abramovitch, A., Abramowitz, J. S., & McKay, D. (2021a). The OCI-12: A syndromally valid
modification of the obsessive-compulsive inventory revised. Psychiatry Research, 298, 1-

9. https://doi.org/10.1016/j.psychres.2021.113808

Abramovitch, A., Abramowitz, J. S., & McKay, D. (2021b). The OCI-4: An ultra-brief screening
scale for obsessive-compulsive disorder. Journal of Anxiety Disorders, 78, 1-8.

https://doi.org/10.1016/j.janxdis.2021.102354

Abramovitch, A., Anholt, G. E., Cooperman, A., van Balkom, A. J. L. M., Giltay, E. J., Penninx,
B. W., & van Oppen, P. (2019). Body mass index in obsessive-compulsive disorder.

Journal of Affective Disorders, 245, 145-151. https://doi.org/10.1016/j.jad.2018.10.116

Abramowitz, J. S., Deacon, B. J., Olatunji, B. O., Wheaton, M. G., Berman, N. C., Losardo, D.,
Timpano, K. R., McGrath, P. B., Riemann, B. C., Adams, T., Bjorgvinsson, T., Storch, E.
A., & Hale, L. R. (2010). Assessment of obsessive-compulsive symptom dimensions:
development and evaluation of the Dimensional Obsessive-Compulsive

Scale. Psychological Assessment, 22(1), 180-198. https://doi.org/10.1037/a0018260

87


https://doi.org/10.1186/1471-244X-14-69
https://doi.org/10.1186/2050-2974-1-s1-p1
https://doi.org/10.1186/2050-2974-1-s1-p1
https://doi.org/10.1016/j.psychres.2021.113808
https://doi.org/10.1016/j.janxdis.2021.102354
https://doi.org/10.1016/j.jad.2018.10.116

Agras, W. S., Lock, J., Brandt, H., Bryson, S. W., Dodge, E., Halmi, K. A., Jo, B., Johnson, C.,
Kaye, W., Wilfley, D., & Woodside, B. (2014). Comparison of 2 family therapies for
adolescent anorexia nervosa: A randomized parallel trial. JAMA Psychiatry, 71(11), 1279—
1286. https://doi.org/10.1001/jamapsychiatry.2014.1025

Ahn, J., Jung-Hyun Lee, M. D., & Young-Chul Jung, M. D. (2019). Predictors of suicide attempts
in individuals with eating disorders. Suicide and Life-Threatening Behaviour, 49(3), 789-
797. https://doi.org/10.1111/slth.12477

Albert, U., Venturello, S., Maina, G., Ravizza, L., & Bogetto, F. (2001). Bulimia nervosa with and
without obsessive-compulsive syndromes. Comprehensive Psychiatry, 42(6), 456-460.
https://doi.org/10.1053/comp.2001.27903

Altman, S. E., & Shankman, S. A. (2009). What is the association between obsessive-compulsive
disorder and eating disorders? Clinical Psychology Review, 29, 638-646.
https://doi.org/10.1016/j.cpr.2009.08.001

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5th ed.). https://doi.org/10.1176/appi.books.9780890425596

American Psychiatric Association. (1994). Diagnostic and statistical manual of mental disorders
(Ed. 4). Washington, DC: American Psychiatric Association Press.

American Psychiatric Association. (1987). Diagnostic and statistical manual of mental disorders
Disorders (Ed. 3, Rev). Washington, DC: American Psychiatric Association Press.
Anderluh, M., Tchanturia, K., Rabe-Heskesh, S., Collier, D., & Treasure, J. (2009). Lifetime
course of eating disorders: Design and validity of a new strategy to define the eating
disorder phenotype. Psychological Medicine, 39, 105-114.

https://doi.org/10.1017/S0033291708003292.

88


https://doi.org/10.1017/S0033291708003292

Araujo, A. X. G. de, Fontenelle, L. F., Berger, W., Luz, M. P. da, Pagotto, L. F. A. da C., Marques-
Portella, C., Figueira, 1., & Mendlowicz, M. V. (2018). Pre-traumatic vs post-traumatic
OCD in PTSD patients: Are differences in comorbidity rates and functional health status
related to  childhood abuse?  Comprehensive  Psychiatry, 87, 25-31.

https://doi.org/10.1016/j.comppsych.2018.08.012

Atiye, M., Miettunen, J., & Raevuori-Helkamaa, A. (2015). A meta-analysis of temperament in
eating  disorders. European Eating Disorders Review, 23(2), 139-146.
https://doi.org/10.1002/erv.2342

Banks, S. J., Eddy, K. T., Angstadt, M., Nathan, P. J., & Luan Phan, K. (2007). Amygdala-frontal
connectivity during emotion regulation. Social Cognitive and Affective Neuroscience, 2(4),
303-312. https://doi.org/10.1093/scan/nsm029

Bellodi, L., Cavallini, M. C., Bertelli, S., Chiapparino, D., Riboldi, C., & Smeraldi, E. (2001).
Morbidity risk for obsessive-compulsive spectrum disorders in first-degree relatives of
patients with eating disorders. American Journal of Psychiatry, 158(4), 563-569.
https://doi.org/appi.ajp.158.4.563

Benson, E. (2003). The many faces of perfectionism. American Psychological Association, 34(10),
18. Retrieved from https://www.apa.org/monitor/nov03/manyfaces.html

Bhopal, R. (2002). Concepts of epidemiology. Oxford University Press Inc.

Blachno, M., Brynska, A., Tomaszewicz-Libudzic, C., Jagielska, G., Srebnicki T., & Wolanczyk,
T. (2014). The influence of obsessive compulsive symptoms on the course of anorexia

nervosa. Psychiatry Polska, 48(3), 429-439.

89


https://doi.org/10.1016/j.comppsych.2018.08.012

Blinder, B. J., Cumella, E. J., & Sanathara, V. A. (2006). Psychiatric comorbidities of female
inpatients  with  eating  disorders. Psychosomatic ~ Medicine, 68(3), 454-462.
https://doi.org/10.1097/01.psy.0000221254.77675.f5

Boisseau, C. L., Thompson-Brenner, H., Pratt, E. M., Farchione, T. J., & Barlow, D. H. (2013).
The relationship between decision-making and perfectionism in obsessive-compulsive
disorder and eating disorders. Journal of Behavior Therapy and Experimental Psychiatry,

44(3), 316-321. https://doi.org/10.1016/j.jbtep.2013.01.006

Boisseau, C. L., Thompson-Brenner, H., Caldwell-Harris, C., Pratt, E., Farchione, T., & Harrison
Barlow, D. (2012). Behavioral and cognitive impulsivity in obsessive-compulsive disorder
and eating disorders. Psychiatry Research, 200(2-3), 1062-1066.
https://doi.org/10.1016/j.psychres.2012.06.010

Bollen, E. & Wojciechowski, F. L. (2004). Anorexia nervosa subtypes and the big five personality
factors. European Eating Disorders Review, 12, 117-121. https://doi.org/10.1002/erv.551

Booij, L., Casey, K. F., Antunes, J. M., Szyf, M., Joober, R., Isreal, M., & Steiger, H. (2015). DNA
methylation in individuals with anorexia nervosa and in matched normal-eater controls: A
genome-wide study. International Journal of Eating Disorders, 48(7), 874-882.
https://doi.org/10.1002/eat.22374

Borenstein, M. (2019). Common mistakes in meta-analysis and how to avoid them. Biostat
Incorporated.

Borenstein, M., Higgins, J. P. T., Hedges, L. V., & Rothstein, H. R. (2017). Basics of meta-
analysis: 17 is not an absolute measure of heterogeneity. Research Synthesis Methods, 8, 5-

18. https://doi.org/10.1002/jrsm.1230

90


https://doi.org/10.1016/j.jbtep.2013.01.006

Bossert-Zaudig, S., Zaudig, M., Junker, M, Wiegand, M., & Krieg, J. C. (1993). Psychiatric
comorbidity of bulimia nervosa inpatients: Relationship to clinical variables and treatment

outcome. European Psychiatry, 8, 15-23. https://doi.org/10.1017/S09249338000001504

Boujut, E., Koleck, M., Berges, D., & Bourgeois, M. L. (2012). The prevalence of anxiety-
depressive disorders in patients consulting for eating disorders: A comparison for four
eating  disorder  subtypes.  Annals  Medico-Psychologiques, 170, 52-55.

https://doi.org/10.1016/j.amp.2011.11.007

Brakoulias, V., Starcevic, V., Belloch, A., Brown, C., Ferrao, Y. A., Fontenelle, L. F., Lochner,
C., Marazziti, D., Matsunaga, H., Miguel, E. C., Reddy, Y., do Rosario, M. C., Shavitt, R.
G., Shyam Sundar, A., Stein, D. J., Torres, A. R., & Viswasam, K. (2017). Comorbidity,
age of onset and suicidality in obsessive-compulsive disorder (OCD): An international
collaboration. Comprehensive Psychiatry, 76, 79-86.

https://doi.org/10.1016/j.comppsych.2017.04.002

Brakoulias, V., Starcevic, V., Belloch, A., Dell'Osso, L., Ferrdo, Y. A., Fontenelle, L. F., Lochner,
C., Marazziti, D., Martin, A., Matsunaga, H., Miguel, E. C., Reddy, Y. C., do Rosario, M.
C., Shavitt, R. G., Sundar, A. S., Stein, D. J., & Viswasam, K. (2016). International
prescribing practices in obsessive-compulsive disorder (OCD). Human
Psychopharmacology, 31(4), 319-324. https://doi.org/10.1002/hup.2541

Braun, D. L., Sunday, S. R., & Halmi, K. A. (1994). Psychiatric comorbidity in patients with eating
disorders. Psychological Medicine, 24(4), 859-867.

https://doi.org/10.1017/S0033291700028956

91


https://doi.org/10.1017/S09249338000001504
https://doi.org/10.1016/j.amp.2011.11.007
https://doi.org/10.1016/j.comppsych.2017.04.002
https://doi.org/10.1017/S0033291700028956

Brewerton, T. D., Lydiard, R. B., Herzog, D. B., Brotman, A. W., O’Neil, P. M., & Ballenger, J.
C. (1995). Comorbidity of axis I psychiatric disorders in bulimia nervosa. The Journal of
Clinical Psychiatry, 56(2), 77-80. https://doi.org/

Brouwer, A. C., Mirabel-Sarron, C., & Guelfi, J. D. (2009). Eating disorders: Assessment of
obsessive-compulsive disorders and their influence on clinical symptoms. Annales Medico

Psychologiques, 167, 693-698. https://doi.org/10.1016/j.amp.2009.08.015

Brownley, K. A., Berkman, N. D., Peat, C. M., Lohr, K. N., Cullen, K. E., Bann, C. M., & Bulik,

C. M. (2016). Binge-eating disorder in adults: A systematic review and meta-analysis.

Annals of Internal Medicine, 165(6), 409-421. https://doi.org/10.7236/M15-2455

Bueno, B., Krug, I., Bulik, C. M., Jiménez-Murcia, S., Granero, R., Thornton, L., Penelo, E.,
Menchén, J. M., Sanchez, I., Tinahones, F. J., & Fernandez-Aranda, F. (2014). Late onset
eating disorders in Spain: Clinical characteristics and therapeutic implications. Journal of

Clinical Psychology, 70(1), 1-17. https://doi.org/10.1002/jclp.22006

Bulik, C. M., Sullivan, P. F., Fear, J. L., & Joyce, P. R. (1997). Eating disorders and antecedent
anxiety disorders: A controlled study. Acta Psychiatrica Scandinavica, 96(2), 101-107.
https://doi.org/10.1111/j.1600-0447.1997.tb09913.x

Bulik, C. M., Sullivan, P. F., Carter, F. A., & Joyce, P. R. (1996). Lifetime anxiety disorders in
women with bulimia nervosa. Comprehensive Psychiatry, 37(5), 368-374.
https://doi.org/10.1016/s0010-440x(96)90019-x

Burkner, P. C. (2018). Advanced Bayesian Multilevel Modeling with the R Package brms. The R

Journal, 10, 395-411. https://doi.org/10.32614/RJ-2018-017

92


https://doi.org/10.1016/j.amp.2009.08.015
https://doi.org/10.7236/M15-2455
https://doi.org/10.1002/jclp.22006

Butler, M. J., Perrini, A. A., & Eckel, L. A. (2021). The role of the gut microbiome, immunity,
and neuroinflammation in the pathophysiology of eating disorders. Nutrients, 13(2), 1-19.
https://doi.org/10.3390/nu13020500

Calugi, S., Chignola, E., EI Ghoch, M., & Dalle Grave, R. (2018). Starvation symptoms in patients
with anorexia nervosa: a longitudinal study. Eating Disorders, 26(6), 523-537.
https://doi.org/10.1080/10640266.2018.1471921

Calvocoressi, L., Lewis, B., Harris, M., Trufan, S. J., Goodman, W. K., McDougle, C. J., & Price,

L. H. (1995). Family accommodation in obsessive-compulsive disorder. American Journal

of Psychiatry, 152(3), 441-443. https://doi.org/10.1176/ajp.152.3.441

Cameron, J. D., Goldfield, G. S., Finlayson, G., Blundell, J. E., & Doucet, E. (2014). Fasting for
24 hours heightens reward from food and food-related cues. PLoS ONE, 9(1), 1-8.
https://doi.org/10.1371/journal.pone.0085970

Carroll, L. (2013). Prevalence. In Gellman, M. D. & Turner, J. R. (eds). Encyclopedia of
Behavioural Medicine. Springer. https://doi.org/10.1007/978-1-4419-1005-9 588

Carrot, B., Radon, L., Hubert, T., Vibert, S., Duclos, J., Curt, E., & Godart, N. (2017). Are lifetime
affective disorders predictive of long-term outcome in severe adolescent anorexia nervosa?

European Child Adolescent Psychiatry, 26, 969-978. https://doi.org/10.1007/s00787-017-

0963-5
Carter, J. C., Blackmore, E., Sutander-Pinnock, K., & Woodside, D. B. (2004). Relapse in anorexia
nervosa: A survival analysis. Psychological Medicine, 34(4), 671-679.

https://doi.org/10.1017/S0033291703001168

Caspi, A., Amiaz, R., Davidson, N., Czerniak, E., Gur, E., Kiryati, N., Harari, D., Furst, M., &

Stein, D. (2017). Computerized assessment of body image in anorexia nervosa and bulimia

93


https://doi.org/10.1176/ajp.152.3.441
https://doi.org/10.1007/s00787-017-0963-5
https://doi.org/10.1007/s00787-017-0963-5
https://doi.org/10.1017/S0033291703001168

nervosa: comparison with standardized body image assessment tool. Archives of Women'’s
Mental Health, 20(1), 139-147. https://doi.org/10.1007/s00737-016-0687-4

Cederlof, M., Thornton, L. M., Baker, J., Lichtenstein, P., Larsson, H., Rick, C., Bulik, C. M., &
Mataix-Cols, D. (2015). Etiological overlap between obsessive-compulsive disorder and
anorexia nervosa: A longitudinal cohort, multigenerational family and twin study. World
Psychiatry, 14(3), 333-338. https://doi.org/10.1002/wps.20251

Cuzen, N. L., Stein, D. J., Lochner, C., & Fineberg, N. A. (2014). Comorbidity of obsessive-
compulsive disorder and substance use disorder: A new heuristic. Human
Psychopharmacology: Clinical and Experimental, 29, 89-93.
https://doi.org/10.1002/hup.2373

Dahlenburg, S. C., Gleaves, D. H., & Hutchinson, A. D. (2019). Anorexia nervosa and
perfectionism: A meta-analysis. International Journal of Eating Disorders, 52(3), 219-

229. https://doi.org/10.1002/eat.2300

Diemer, E. W., White Hughto, J. M., Gordon, A. R., Guss, C., Austin, S. B., & Reisner, S. L.
(2018). Beyond the binary: Differences in eating disorder prevalence by gender identity in
a transgender sample. Transgender Health, 3(1), 17-23.

https://doi.org/10.1089/trgh.2017.0043

Dixon, L. B., Holoshitz, Y., & Nossel, I. (2016). Treatment engagement of individuals
experiencing mental illness: review and update. World Psychiatry, 15(1), 13-20.
https://doi.org/10.1002/wps.20306

Douzenis, A., & Michopoulos, I. (2015). Involuntary admission: The case of anorexia nervosa.
International Journal of Law and Psychiatry, 39, 31-35.

https://doi.org/10.1016/j.ij1p.2015.01.018

94


https://doi.org/10.1002/eat.2300
https://doi.org/10.1089/trgh.2017.0043
https://doi.org/10.1016/j.ijlp.2015.01.018

Fairburn, C. G. (2008). Cognitive behavior therapy and eating disorders. The Guilford Press.

Fairburn, C. G., & Cooper, Z. (1993). The eating disorder examination (12" ed.). In: C. G. Fairburn
& G. T. Wilson (Eds.), Binge eating: Nature, assessment, and treatment (pp. 317-360).
Guilford Press.

Farstad, S. M., McGeown, L. M., & von Ronson, K. M. (2016). Eating disorders and personality,
2004-2016: A systematic review and meta-analysis. Clinical Psychology Review, 46, 91-
105.

Fawcett, E. J., Power, H., & Fawcett, J. M. (2020). Women are at greater risk of OCD than men:
A meta-analytic review of OCD prevalence worldwide. Journal of Clinical Psychiatry,
81(4), el-el3. https://doi.org/ 10.4088/JCP.19r13085

Fawcett, E. J., Fairbrother, N., Cox, M. L., White, I. R., & Fawcett, J. M. (2019). The prevalence
of anxiety disorders during pregnancy and postpartum period: A multivariate Bayesian
meta-analysis. Journal of Clinical Psychiatry, 80(4).

https://doi.org/10.4088/JCP.18r12527

Fawcett, E. J., Fawcett, J. M., & Mazmanian, D. (2016). A meta-analysis of the worldwide
prevalence of pica during pregnancy and the postpartum period. International Journal of

Gynecology and Obstetrics, 133, 277-283. https://doi.org/10.1016/}.ijg0.2015.10.012

Feld, R., Woodside, D. B., Kaplan, A. S., Olmsted, M. P., & Carter, J. C. (2001). Pretreatment
motivational enhancement therapy for eating disorders: A pilot study. International
Journal of Eating Disorders, 29(4), 393-400. https://doi.org/10.1002/eat.1035

Ferentinos, P., Preti, A., Veroniki, A. A., Pitsalidis, K. G., Theofilidis, A. T., Antoniou, A., &

Fountoulakis, K. N. (2020). Comorbidity of obsessive-compulsive disorder in bipolar

95


https://doi.org/10.4088/JCP.18r12527
https://doi.org/10.1016/j.ijgo.2015.10.012

spectrum disorders: Systematic review and meta-analysis of its prevalence. Journal of
Affective Disorders, 263, 193-208. https://doi.org/10.1016/j.jad.2019.11.136

Fichter, M. M., Quadflieg, N., & Hedlund, S. (2008). Long-term course of binge eating disorder
and bulimia nervosa: Relevance for nosology and diagnostic criteria. International Journal
of Eating Disorders, 41(7), 577-586. https://doi.org/10.1002/eat.20539

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. W. (2002). Structured clinical interview
for DSM-1V-TR axis | disorders, research version, patient edition. (SCID-I/P). Biometrics
Research, New York State Psychiatric Institute.

Fornari, V., Kaplan, M., Sandberg, D. E., Matthews, M., Skolnick, N, & Katz, J. L. (1992).
Depressive and anxiety disorders in anorexia nervosa and bulimia nervosa. International

Journal of Eating Disorders, 12, 21-29. https://doi.org/10.1002/1098-

108X(199207)12:1<21::AID-EAT2260120104>3.0.CO;2-Y

Fornasari, L., Gregoraci, G., Isola, M., Laura Negri, G. A., Rambaldelli, G., Cremaschi, S.,
Faleschini, L., Canalaz, F., Perini, L., Balestrieri, M., Fabbro, F., & Brambilla, P. (2014).
Psychopathological and personality traits underlie decision making in recent onset
medication naive anorexia nervosa: A pilot study. Psychiatry Research, 216(1), 89-96.
https://doi.org/10.1016/j.psychres.2013.12.052

Froreich, F. V., Vartanian, L. R., Grisham, J. R., & Touyz, S. W. (2016). Dimensions of control
and their relation to disordered eating behaviours and obsessive-compulsive symptoms.

Journal of Eating Disorders, 4(1), 1-9. https://doi.org/10.1186/s40337-016-0104-4

Frost, R. O., Marten, P., Lahart, C., & Rosenblate, R. (1990). The dimensions of perfectionism.

Cognitive Therapy and Research, 14(5), 449-468. https://doi.org/10.1007/BF01172967

96


https://doi.org/10.1002/1098-108X(199207)12:1%3c21::AID-EAT2260120104%3e3.0.CO;2-Y
https://doi.org/10.1002/1098-108X(199207)12:1%3c21::AID-EAT2260120104%3e3.0.CO;2-Y
https://doi.org/10.1186/s40337-016-0104-4

Galmiche, M., Dechelottte, P., Lambert, G., & Tavolacci, M. P. (2019). Prevalence of eating
disorders over the 2000-2018 period: A systematic literature review. The American Journal

of Clinical Nutrition, 109(5), 1402-1413. https://doi.org/10.1093/ajcn.nqy342

Garcia-Soriano, G., Roncero, M., Perpina, C., & Belloch, A. (2014). Intrusive thoughts in
obsessive-compulsive disorder and eating disorder patients: A differential analysis.

European Eating Disorders Review, 22, 191-199. https://doi.org/10.1102/erv.2285

Gelman, A, Carlin. J. B., Stern, H. S., Dunson, D. B., Vehtari, A., & Rubin, D. B. (2014). Bayesian
Data Analysis (3" ed). Chapman & Hall.

Gelman, A., & Hill, J. (2007) Data analysis using regression and multi-level/hierarchical models.
Cambridge University Press.

Gentes, E. L., & Ruscio, A. M. (2011). A meta-analysis of the relation of intolerance of uncertainty
to symptoms of generalized anxiety disorder, major depressive disorder, and obsessive-
compulsive  disorder. Clinical Psychology  Review, 31(6), 923-933.
https://doi.org/10.1016/j.cpr.2011.05.001

Godart, N. T., Flament, M. F., Curt, F., Perdereau, F., Lang, F., Venisse, J. L., Halfon, O. I,
Bizouard, P., Loas, G., Corcos, M., Jeammet, P., & Fermanian, J. (2003). Anxiety disorders
in subjects seeking treatment for eating disorders: A DSM-1V controlled study. Psychiatry
Research, 117, 245-258. https://doi.org/10.1016/S0165-1781(03)00038-6

Godart, N. T., Flament, M. F., Lecrubier, Y., & Jeammet, P. (2000). Anxiety disorders in anorexia
nervosa and bulimia nervosa: Co-morbidity and chronology of appearance. European

Psychiatry, 15, 38-45. https://doi.org/10.1016/s0924-9338(00)00212-1

Godlewska, B. R., Pike, A., Sharpley, A. L., Ayton, A., Park, R. J., Cowen, P. J., & Emir, U. E.

(2017). Brain glutamate in anorexia nervosa: a magnetic resonance spectroscopy case

97


https://doi.org/10.1093/ajcn.nqy342
https://doi.org/10.1102/erv.2285
https://doi.org/10.1016/s0924-9338(00)00212-1

control study at 7 Tesla.  Psychopharmacology, 234(3), 421-426.
https://doi.org/10.1007/s00213-016-4477-5

Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Fleishmann, R. L., Hill, C. L.,
Heninger, G. R., & Charney, D. S. (1989). The Yale-Brown obsessive compulsive scale. |.
Development, use, and reliability. Archives of General Psychiatry, 46(11), 1006-1011.
https://doi.org/10.1001/archpsyc.1989.01810110048007

Gorrell, S., & Murray, S. B. (2019). Eating disorders in males. Child and Adolescent Psychiatry
Clinics of North America, 28(4), 641-651. https://doi.org/10.1016/j.chc.2019.05.012

Grilo, C. M., White, M. A., & Masheb, R. M. (2009). DSM-1V psychiatric disorder comorbidity
and its correlates in binge eating disorder. International Journal of Eating Disorders, 42(3),

228-234. https://doi.org/10.1002/eat.20599

Grisham, J. R., Brown, T. A., & Campbell, L. A. (2004). The Anxiety Disorders Interview
Schedule for DSM-IV (ADIS-1V). In M. J. Hilsenroth & D. L. Segal (Eds.),
Comprehensive handbook of psychological assessment, VVol. 2. Personality assessment (pp.
163-177). John Wiley & Sons Inc.

Groleau, P., Steiger, H., Joober, R., Bruce, K. R., Israel, M., Badawi, G., Zeramdini, N., & Sycz,
L. (2012). Dopamine-system genes, childhood abuse, and clinical manifestations in women
with  bulimia-spectrum disorders. Journal of Psychiatric Research, 46(9), 1139-

1145. https://doi.org/10.1016/j.jpsychires.2012.05.018

Guillaume, S., Jaussent, I., Maimoun, L., Ryst, A., Seneque, M., Villain, L., Hamroun, D.,
Lefebvre, P., Renard, E., & Courtet, P. (2016). Associations between adverse childhood
experiences and clinical characteristics of eating disorders. Scientific Reports,

6(November), 1-7. https://doi.org/10.1038/srep35761

98


https://doi.org/10.1002/eat.20599
https://doi.org/10.1016/j.jpsychires.2012.05.018
https://doi.org/10.1038/srep35761

Halmi, K. A., Sunday, S., Klump, K., Strober, M., Leckman, J., Fitcher, M., Kaplan, A., Woodside,
B., Treasure, J., Berrettini, W., Al Shabboat, M., Bulik, C., & Kaye, W. (2003). Obsessions
and compulsions in anorexia nervosa subtypes. International Journal of Eating Disorders,
33, 308-319. https://doi.org/10.1002/eat.10138

Halmi, K. A., Eckert, E., Marchi, P., Sampugnaro, V., Apple, R., & Cohen, J. (1991). Comorbidity
of psychiatric diagnoses in anorexia nervosa. Archives of General Psychiatry, 48(8), 712-
718. https://doi.org/ 10.1001/archpsyc.1991.01810320036006

Hasler, G., LaSalle-Ricci, V. H., Ronquillo, J. G., Crawley, S. A., Cochran, L.W., Kazuba, D.,
Greenberg, B. D., & Murphy, D. L. (2005). Obsessive-compulsive disorder symptom
dimensions show specific relationships to psychiatric comorbidity. Psychiatry Research,
135(2), 121-132. https://doi.org/ 10.1016/j.psychres.2005.03.003

Herpertz-Dahlmann, B., Wewetzer, C., Schulz, E., & Remschmidt, H. (1996). Course and outcome
in adolescent anorexia nervosa. International Journal of Eating Disorders, 19, 335-345.
https://doi.org/10.1002/(SIC1)1098-108X(199605)19:4<335::AID-EAT2>3.0.CO;2-M

Herzog, D. B., Keller, M. B., Sacks, N. R., Yeh, C. J., & Lavori, P. W. (1992). Psychiatric
comorbidity in treatment-seeking anorexics and bulimics. Journal of the American
Academy of Child & Adolescent Psychiatry, 31(5), 810-818.

https://doi.org/10.1097/0004583-1992-09000-00006

Hewitt, P. L. Flett, G. L., & Mikail, S. F. (2017). Perfectionism: A relational approach to
conceptualization, assessment, and treatment. Guilford Publications.
Hewitt, P. L., Flett, G. L., Turnbull-Donovan, W., & Mikail, S. F. (1991). The Multidimensional

Perfectionism Scale: Reliability, validity, and psychometric properties in psychiatric

99


https://doi.org/10.1097/0004583-1992-09000-00006

samples. Psychological ~Assessment, 3(3), 464-468. http://doi.org/10.1037/1040-
3590.3.3.464

Hodgson, R. J., & Rachman, S. (1977). Obsessional-compulsive complaints. Behaviour Research
and Therapy, 15(5), 389-395. https://doi.org/10.1016/0005-7967(77)90042-0

Hoffman, E. R., Gagne, D. A., Thornton, L. M., Klump, K. L., Brandt, H., Crawford, S., Fichter,
M. M., Halmi, K. A., Johnson, C., Jones, I., Kaplan, A. S., Mitchell, J. E., Strober, M.,
Treasure, J., Woodside, D. B., Berrettini, W. H., Kaye, W. H., & Bulik, C. M. (2012).
Understanding the association of impulsivity, obsessions, and compulsions with binge
eating and purging behaviours in anorexia nervosa. European Eating Disorders Review,
20(3). https://doi.org/10.1002/erv.2161

Hollander, E., Doernberg, E., Shavitt, R., Waterman, R. J., Soreni, N., Veltman, D. J., Sahakian,
B. J.,, & Fineberg, N. A. (2016). The cost and impact of compulsivity: A research
perspective. European Neuropsychopharmacology, 26, 800-809.

https://doi.org/10.1016/j.euroneuro.2016.02.006

Hoy, D., Brooks, P., Woolf, A., Blyth, F., March, L., Bain, C., Baker, P., Smith, E., & Buchbinder,
R. (2012). Assessing risk of bias in prevalence studies: Modification of an existing tool
and evidence of interrater agreement. Journal of Clinical Epidemiology, 65, 934-939.
https://doi.org/10.1016/j.clinepi.2011.11.014

Hsu, L. K., Crisp, A. H., & Callender, J. S. (1992). Psychiatric diagnoses in recovered and
unrecovered anoretics 22 years after onset of illness: A pilot study. Comprehensive

Psychiatry, 33(2), 123-127. https://doi.org/10.1016/0010-440x(92)90009-f

100


https://doi.org/10.1016/j.euroneuro.2016.02.006

Hudson, J. L., Hiripi, E., Pope, H. G., & Kessler, R. C. (2007). The prevalence and correlates of
eating disorders in the national comorbidity survey replication. Society of Biological
Psychiatry, 61(3), 348-358. https://doi.org/10.1016/j.biopsych.2006.03.040

Inthout, J., loannidis, J. P. A., Rovers, M. M., & Goeman, J. J. (2016). Plea for routinely presenting
prediction  intervals in  meta-analysis. BMJ  Open, 6(7), €010247.
https://doi.org/10.1136/bmjopen-2015-010247

Iwasaki, Y., Matsunaga, H., Kiriike, N., Tanaka, H., & Matsui, T. (2000). Comorbidity of axis I
disorders among eating-disordered subjects in Japan. Comprehensive Psychiatry, 41(6),
454-460. https://doi.org/10.1053/comp.2000.16561

Jacoby, R. J., Fabricant, L. E., Leonard, R. C., Riemann, B. C., & Abramowitz, J. S. (2013). Just
to be certain: Confirming the factor structure of the Intolerance of Uncertainty Scale in
patients with obsessive-compulsive disorder. Journal of Anxiety Disorders, 27(5), 535-

542. https://doi.org/10.1016/j.janxdis.2013.07.008

Jarry, J. L., & Vaccarino, F. J. (1996). Eating disorder and obsessive-compulsive disorder:
Neurochemical and phenomenological commonalities. Journal of Psychiatry and
Neuroscience, 21(1), 36-48.

Jassi, A. D., Patel, N., Lang, K., Heyman, I., & Krebs, G. (2016). Ritualised eating in young people
with Obsessive Compulsive Disorder; clinical characteristics and treatment outcomes.
Journal  of  Obsessive-Compulsive  and  Related  Disorders, 8, 1-8.
https://doi.org/10.1016/j.jocrd.2015.11.002

Jimenez-Murcia, J., Fernandez-Aranda, F., Raich, R. M., Alonso, P., Krug, I., Jaurrieta, N.,

Alvarez-Moya, E., Labad, J., Menchon, J. M., & Vallejo, J. (2007). Obsessive-compulsive

101


https://doi.org/10.1016/j.janxdis.2013.07.008

and eating disorders: comparison of clinical and personality features. Psychiatry and
Clinical Neurosciences, 61(4), 385-391. https://doi.org/j.1440-1819.2007.01673.X.
Joelson, R. B. (2016). Help me!: A psychotherapist’s tried-and-true techniques for a happier
relationship with yourself and the people you love. Health Psychology Press.
Jordan, J., Joyce, P. R., Carter, F. A., Horn, J., Mcintosh, V. V. W., Luty, S. E., McKenzie, J. M.,
Frampton, C. M. A., Mulder, R. T., & Bulik, C. M. (2008). Specific and non-specific
comorbidity in anorexia nervosa. International Journal of Eating Disorders, 41, 47-56.

https://doi.org/10.1002/eat.20463

Kalm, L. M., & Semba, R. D. (2005). They starved so that others be better fed: Remembering
ancel keys and the Minnesota experiment. Journal of Nutrition, 135(6), 1347-1352.

https://doi.org/10.1093/jn/135.6.1347

Kantak, P. A., Bobrow, D. N., & Nyby, J. G. (2014). Obsessive-compulsive-like behaviors in
house mice are attenuated by a probiotic (Lactobacillus rhamnosus GG). Behavioural
Pharmacology, 25(1), 71-79. https://doi.org/10.1097/FBP.0000000000000013

Keck Jr, P. E., Pope Jr, H. G., Hudson, J. I., McElroy, S. L., Yurgelun-Todd, D., & Hundert, E. M.
(1990). A controlled study of phenomenology and family history in outpatients with

bulimia nervosa. Comprehensive Psychiatry, 31(4), 275-283. https://doi.org/0010-

440x(90)90034-p

Kesby, A., Maguire, S., Brownlow, R., & Grisham, J. R. (2017). Intolerance of Uncertainty in
eating disorders: An update on the field. Clinical Psychology Review, 56(July), 94-105.
https://doi.org/10.1016/j.cpr.2017.07.002

Keys, A., Brozek, J., Henschel, A., Mickelsen, O., & Taylor, H. (1950). The biology of human

starvation. University of Minnesota Press.

102


https://doi.org/10.1002/eat.20463
https://doi.org/10.1093/jn/135.6.1347
https://doi.org/0010-440x(90)90034-p
https://doi.org/0010-440x(90)90034-p

Kleiman, S. C., Watson, H. J., Bulik-Sullivan, E. C., Huh, E. Y., Tarantino, L. M., Bulik, C. M.,
& Carroll, 1. M. (2015). The intestinal microbiota in acute anorexia nervosa and during
renourishment: Relationship to depression, anxiety, and eating disorder psychopathology.
Psychosomatic Medicine, 77(9), 969-981.
https://doi.org/10.1097/PSY.0000000000000247

Knowles, L., Anokhina, A., & Serpell, L. (2013). Motivational interventions in the eating
disorders: what is the evidence?. The International Journal of Eating Disorders, 46(2), 97—
107. https://doi.org/10.1002/eat.22053

Konstantellou, A., Hale, L., Sternheim, L., Simic, M., & Eisler, 1. (2019). The experience of
intolerance of uncertainty for young people with a restrictive eating disorder: a pilot study.
Eating and Weight Disorders, 24(3), 533-540. https://doi.org/10.1007/s40519-019-00652-
5

Koran, L. M., Thienemann, M. L., & Davenport, R. (1996). Quality of life for patients with
obsessive compulsive disorder. American Journal of Psychiatry, 153(6), 783-788.
https://doi.org/10.1176/ajp.153.6.783

Kotov, R., Gamez, W., Schmidt, F., & Watson, D. (2010). Linking “big” personality traits to
anxiety, depressive, and substance use disorders: A meta-analysis. Psychological Bulletin,
136(5), 768-821. https://doi.org/10.1037/a0020327

Kountza, M., Garyfallos, G., Ploumpidis, D., Varsou, E., & Gkiouzepas, I. (2018). The psychiatric
comorbidity of anorexia nervosa: A comparative study in a population of French and Greek
anorexic patients. Encephale, 44(5), 429-434. https://doi.org/1016/j.encep.2017.07.005

Lavender, J. M., Wonderlich, S. A., Crosby, R. D., Engel, S. G., Mitchell, J. E., Crow, S. J.,

Peterson, C. B., & Le Grange, D. (2013). Personality-based subtypes of anorexia nervosa:

103



Examining validity and utility using baseline clinical variables and ecological momentary
assessment. Behaviour Research and Therapy, 51(8), 512-517.
https://doi.org/10.1016/j.brat.2013.05.007

Lee, E. B., Barney, J. L., Twohig, M. P., & Lensegrav-Benson, T. (2020). Obsessive compulsive
disorder and though action fusion: Relationships with eating disorder outcomes. Eating
Behaviors, 37, 101386. https://doi.org/10.1016/j.eatbeh.2020.101386

Lee, Y., & Lin, P. Y. (2010). Association between serotonin transporter gene polymorphism and
eating disorders: A meta-analytic study. International Journal of Eating Disorders, 43(6),
498-504. https://doi.org/10.1002/eat.20732

Lennkh, C., Strnard, A., Bailer, U., Beiner, D., Fodor, G., & de Zwaan, M. (1998). Comorbidity
of obsessive compulsive disorder in patients with eating disorders. Eating and Weight
Disorders, 3, 37-41. https:/doi.org/10.1007/BF03339985

Leon, A. C., Portera, L., & Weissman, M. M. (1995). The social costs of anxiety disorders. British
Journal of Psychiatry, 166(S27), 19-22. https://doi.org/10.1192/S0007125000293355

Levinson, C. A., Zerwas, S. C., Brosof, L. C., Thornton, L. M., Strober, M., Pivarunas, B.,
Crowley, J. J., Yilmaz, Z., Berrettini, W. H., Brandt, H., Crawford, S., Fichter, M. M.,
Halmi, K. A., Johnson, C., Kaplan, A. S., La Via, M., Mitchell, J., Rotondo, A., Woodside,
B., ... Bulik, C. M. (2019). Associations between dimensions of anorexia nervosa and
obsessive—compulsive disorder: An examination of personality and psychological factors
in patients with anorexia nervosa. European Eating Disorders Review, 27(2), 161-172.
https://doi.org/10.1002/erv.2635

Levinson, C. A,, Sala, M., Murray, S., Ma, J., Rodebaugh, T. L., & Lenze, E. J. (2019). Diagnostic,

clinical, and personality correlates of food anxiety during a food exposure in patients

104



diagnosed with an eating disorder. Eating and Weight Disorders, 24(6), 1079-1088.
https://doi.org/10.1007/s40519-019-00669-w

Levitan, R. D., Kaplan, A. S., Masellis, M., Basile, V. S., Richter, M. A., & Kennedy, J. L. (2006).
The serotonin-1Dp receptor gene and severity of obsessive-compulsive disorder in women
with  bulimia nervosa. European Neuropsychopharmacology, 16(1), 1-6.
https://doi.org/10.1016/j.euroneuro.2005.04.016

Lewandoski, D., Kurowicka, D., & Joe, H. (2009). Generating random correlation matrices based
on vines and extended onion method. Journal of Multivariate Analysis, 100(9), 1989-2001.
https://doi.org/10.106/j.jmva.2009.04.008

Lewin, A. B., Menzel, J., & Strober, M. (2013). Assessment and treatment of comorbid anorexia
nervosa and obsessive-compulsive disorder. In E. A. Storch & D. McKay
(Eds.), Handbook of treating variants and complications in anxiety disorders (pp. 337—
348). Springer.

Lievers, L. S., Curt, F., Wallier, J., Perdereau, F., Rein, Z., Jeammet, P., & Nathalie, G. (2008).
Predictive factors of length of inpatient treatment in anorexia nervosa. European Child &
Adolescent Psychiatry, 18(2), 75-84. https://doi.org/10.1007/s00797-008-0706-8

Lilenfeld, L. R., Kaye, W. H., Greeno, C. G., Merikangas, K. R., Plotnicov, K., Pollice, C., Rao,
R., Strober, M., Bulik, C. M., & Nagy, L. (1998). A controlled family study of anorexia
nervosa and bulimia nervosa: Psychiatric disorders in first-degree relatives and effects of
proband comorbidity. Archives of General Psychiatry, 55(7), 603-610.

https://doi.org/10.1001/archpsyc.55.7.603

105


https://doi.org/10.1001/archpsyc.55.7.603

Limbers, C. A., Cohen, L.A., & Gray, B. A. (2018). Eating disorders in adolescent and young adult
males: prevalence, diagnosis, and treatment strategies. Adolescent Health, Medicine and

Therapeutics, 9, 111-116. https://doi.org/10.2147/AHMT.S147480

Lock, J., Garrett, A., Beenhakker, J., & Reiss, A. L. (2011). Aberrant brain activation during a
response inhibition task in adolescent eating disorder subtypes. American Journal of
Psychiatry, 168(1), 55-64. https://doi.org/10.1176/appi.ajp.2010.10010056

Lockwood, R., Lawson, R., & Waller, G. (2004). Compulsive features in the eating disorders: a
role for trauma?. The Journal of Nervous and Mental Disease, 192(3), 247-249.
https://doi.org/10.1097/01.nmd.0000116468.54734.f4

Machado, B. C., Gongalves, S. F., Martins, C., Hoek, H. W., & Machado, P. P. (2014). Risk factors
and antecedent life events in the development of anorexia nervosa: A Portuguese case-
control  study. European Eating Disorders Review, 22(4), 243-251.
https://doi.org/10.1002/erv.2286

Magliano, L., Tosini, P., Guarneri, M., Marasco, C., & Catapano, F. (1996). Burden on the families
of patients with obsessive-compulsive disorder: A pilot study. European Psychiatry, 11(4),
192-197. https://doi.org/10.1016/0924-9338(96)88390-8

Maia, T. V., Cooney, R. E., & Peterson, B. S. (2008). The neural bases of obsessive-compulsive
disorder in children and adults. Developmental Psychopathology, 20(4), 1251-1283.
https://doi.org/10.1017/S0954579409000606

Mandelli, L., Draghetti, S., Albert, U., De Ronchi, D., & Atti, A. R. (2020). Rates of comorbid
obsessive-compulsive disorder in eating disorders: A meta-analysis of the literature.

Journal of Affective Disorders, 277, 927-939. https://doi.org/10.1016/j.jad.2020.09.003

106


https://doi.org/10.2147/AHMT.S147480

Mangweth-Matzek, B., & Hoek, H. W. (2017). Epidemiology and treatment of eating disorders in
men and women of middle and older age. Current Opinion in Psychiatry, 30(6), 446— 451.
https://doi.org/10.1097/YC0O.0000000000000356

Mangweth-Matzek, B., Rupp, C. I., Hausmann, A., Gusmerotti, S., Kemmler, G., & Biebl, W.
(2010). Eating disorders in men: Current features and childhood factors. Eating and Weight
Disorders, 15(1-2). https://doi.org/10.1007/BF03325276

Manos, R. C., Cahill, S. P., Wetterneck, C. T., Conelea, C. A., Ross, A. R., Riemann, B. C. (2010).
The impact of experiential avoidance and obsessive beliefs on obsessive-compulsive
symptoms in a severe clinical sample. Journal of Anxiety Disorders, 24(7), 700-708.
https://doi.org/10.1016/j.janxdis.2010.05.001

Margolis, R. L., Spencer, W., Depaulo, J. R., Simpson, S. G., & Andersen, A. E. (1994).
Psychiatric comorbidity in subgroups of eating-disordered inpatients. Eating Disorders,
2(3), 231-236. https://doi.org/10.1080/10640269408249118

Martinussen, M., Friborg, O., Schmierer, P., Kaiser, S., @vergard, K. T., Neunhoeffer, A. L.,
Martinsen, E. W., & Rosenvinge, J. H. (2017). The comorbidity of personality disorders in
eating disorders: a meta-analysis. Eating and Weight Disorders, 22(2), 201-209.
https://doi.org/10.1007/s40519-016-0345-

Martinez, M. A., & Craighead, L. W. (2015). Toward person(ality)-centered treatment: How
consideration of personality and individual differences in anorexia nervosa may improve
treatment outcome. Clinical Psychology: Science and Practice, 22(3), 296-314.

https://doi.org/10.1111/cpsp.12111

Mas, S., Plana, M. T., Castro-Fornieles, J., Gasso, P., Lafuente, A., Moreno, E., Martinez, E., Mil3,

M., & Lazaro, L. (2013). Common genetic background in anorexia nervosa and obsessive

107


https://doi.org/10.1111/cpsp.12111

compulsive disorder: Preliminary results from an association study. Journal of Psychiatric
Research, 47(6), 747-754. https://doi.org/10.1016/j.jpsychires.2012.12.015

Mathes, B. M., Morabito, D. M., & Schmidt, N. B. (2019). Epidemiological and clinical gender
differences in OCD. Current Psychiatry Reports, 21, 1-7. https://doi.org/10.1007/s11920-
019-1015-2

Matsunaga, H., Kiriike, N., lwasaki, Y., Miyata, A., Yamagami, S., & Kaye, W. H. (1999a).
Clinical characteristics in patients with anorexia nervosa and obsessive-compulsive
disorder. Psychological Medicine, 29(2), 407-414.
https://doi.org/10.1017/s003329179800796x

Matsunaga, H. Kiriike, N., Miyata, A., lwasaki, Y., Matsui, T., Fujimoto, K., Kasai, S., & Kaye,
W. H. (1999b). Prevalence and symptomatology of comorbid obsessive-compulsive
disorder among bulimic patients. Psychiatry and Clinical Neurosciences, 53(6), 661-666.
https:/doi.org/10.1046/].1440-1819.1999.00622.x.

Matsunaga, H., Miyata, A., lwasaki, Y., Matsui, T., Fujimoto, K., & Kiriike, N. (1999). A
comparison of clinical features among Japanese eating-disordered women with obsessive-

compulsive disorder. Comprehensive Psychiatry, 40(5), 337-342. https://doi.org/s0010-

440x(99)90137-2

Mattar, L., Thiébaud, M. R., Huas, C., Cebula, C., & Godart, N. (2012). Depression, anxiety and
obsessive-compulsive symptoms in relation to nutritional status and outcome in severe
anorexia nervosa. Psychiatry Research, 200(2-3), 513-517.

https://doi.org/10.1016/j.psychres.2012.04.032

108


https://doi.org/s0010-440x(99)90137-2
https://doi.org/s0010-440x(99)90137-2
https://doi.org/10.1016/j.psychres.2012.04.032

McCabe, R. E., & Boivin, M. (2008). Eating disorders. In D. McKay, J. Abramowitz, & S. Taylor
(Eds.), Clinical handbook of obsessive-compulsive disorder and related problems (pp.
188-204). Johns Hopkins University Press.

McCormick, L. M., Keel, P. K., Brumm, M. C., Bowers, W., Swayze, V., Andersen, A., &
Andreasen, N. (2008). Implications of starvation-induced change in right dorsal anterior
cingulate volume in anorexia nervosa. International Journal of Eating Disorders, 41(7),

602—610. https://doi.org/10.1002/eat.20549

McKay, D., Abramowitz, J. S., Calamari, J. E., Kyrios, M., Radomsky, A., Sookman, D., Taylor,
S., & Wilhelm, S. (2004). A critical evaluation of obsessive-compulsive disorder subtypes:
Symptoms versus mechanisms. Clinical Psychology Review, 24(3), 283-313.
https://doi.org/10.1016/j.cpr.2004.04.003

Meier, M., Kossakowski, J. J., Jones, P. J., Kay, B., Riemann, B. C., & McNally, R. J. (2019).
Obsessive-compulsive symptoms in eating disorders: A network investigation.
International Journal of Eating Disorders, 53, 362-371. https://doi.org/10.1002/eat.23196

Meng, X., & D’Arcy, C. (2012). Common and unique risk factors and comorbidity for 12-month
mood and anxiety disorders among Canadians. Canadian Journal of Psychiatry, 57(8),
479-487. https://doi.org/10.1177.070674371205700806

Milos, G. F., Baur, V., Muehlebach, S., & Spindler, A. (2013). Axis-I comorbidity is linked to
prospective instability of diagnoses within eating disorders. BMC Psychiatry, 13.
https://doi.org/10.1186/1471-244X-13-295

Milos, G., Spindler, A., Ruggiero, G., Klaghofer, R., & Schnyder, U. (2002). Comorbidity of
obsessive-compulsive disorder and duration of eating disorders. International Journal of

Eating Disorders, 31(3), 284-289. https://doi.org/10.1002/eat.10013

109


https://doi.org/10.1002/eat.20549

Milos, G., Spindler, A., Ruggiero, G., Klaghofer, R., & Schnyder, U. (2001). Comorbidity of
obsessive-compulsive disorder and duration of eating disorders. International Journal of
Eating Disorders, 31(3), 284-289. https://doi.org/10.1002/eat.10013

Moffitt, T. E., Caspi, A., Taylor, A., Kokaua, J., Milne, B. J., Polancyzk, G., & Poulton, R. (2013).
How common are common mental disorders? Evidence that lifetime prevalence rates are
doubled by prospective versus retrospective ascertainment. Psychological Medicine, 40(6),
899-909. https://doi.org/10.1017/S0033291709991036

Mohammadi, M. R., Ghanizadeh, A., & Moini, R. (2007). Lifetime comorbidity of obsessive-
compulsive disorder with psychiatric disorders in a community sample. Depression and
Anxiety, 24(8), 602-607. https://doi.org/10.1002/da.20259

Mond, J. M., Mitchison, D., & Hay, P. (2014). Prevalence and implications of eating disordered
behaviour in men. In L. Cohn & R. Lemberg (Eds.), Current findings on males with eating
disorders (pp. 195-215). Routledge.

Murakami, K., Tachi, T., Washizuka, T., Ikuta, N., & Miyake, Y. A. (2002). A comparison of
purging and non-purging eating disorder patients in comorbid personality disorders and
psychopathology. The Tokai Journal of Experimental and Clinical Medicine, 27, 9-19.

Murray, S. B., Nagata, J. M., Griffiths, S., Calzo, J. P., Brown, T. A., Mitchison, D., Blashill, A.
J., & Mond, J. M. (2017). The enigma of male eating disorders: A critical review and
synthesis. Clinical Psychology Review, 57, 1-11. https://doi.org/10.1016/j.cpr.2017.08.00

Murphy, D. L., Moya, P. R., Fox, M. A., Rubenstein, L. M., Wendland, J. R., & Timpano, K. R.
(2013). Anxiety and affective disorder comorbidity related to serotonin and other

neurotransmitter systems: Obsessive-compulsive disorder as an example of overlapping

110



clinical and genetic heterogeneity. Philosophical Transaction of the Royal B Society, 368,

1-18. https://doi.org/10.1098/rsth.2012.0435

Nordbg, R. H. S., Espeset, E. M. S., Gulliksen, K. S., Skarderud, F., Geller, J., & Holte, A. (2012).
Reluctance to recover in anorexia nervosa. European Eating Disorders Review, 20(1), 60—
67. https://doi.org/10.1002/erv.1097

O’Brien, K. M., & Vincent, N. K. (2003). Psychiatric comorbidity in anorexia and bulimia
nervosa: Nature, prevalence, and causal relationships. Clinical Psychology Review, 23, 57-
74. https://doi.org/10.1016/s0272-7358(02)00201-5

Olatunji, B. O., Tart, C. D., Shewmaker, S., Wall, D., & Smits, J. A. J. (2010). Mediation of
symptom changes during inpatient treatment for eating disorders: the role obsessive-
compulsive  features. Journal of Psychiatry Research, 44(14), 910-916.

https://doi.org/10.1016/j.jpsychires.2010.02.011

Patriciello, G., Monteleone, A. M., Amodio, R., Calvanese, M., Volpe, U., & Monteleone, P.
(2017). Age at onset of eating disorders: A statistical validation of proposed cut-offs.
European Psychiatry, 41(S1), S550-S551. https://doi.org/10.1016/j.eurpsy.2017.01.780

Pearlstein, T. (2002). Eating disorders and comorbidity. Archives of Women’s Mental Health, 4(3),

67-78. https://doi.org/10.1007/s007370200002

Peterson, C. B., Thuras, P., Ackard, D. M., Mitchell, J. E., Berg, K., Sandager, N., Wonderlich, S.
A., Pederson, M. W., & Crow, S. J. (2010). Personality dimensions in bulimia nervosa,
binge eating disorder, and obesity. Comprehensive Psychiatry, 51(1), 31-36.
https://doi.org/10.1016/j.comppsych.2009.03.003

Phillipou, A., Rossell, S. L., & Castle, D. J. (2018). Anorexia nervosa or starvation? European

Journal of Neuroscience, 48(11), 3317—-3318. https://doi.org/10.1111/ejn.14158

111


https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1016/j.jpsychires.2010.02.011
https://doi.org/10.1007/s007370200002

Pinto, A., Mancebo, M. C., Eisen, J. L., Pagano, M. E., & Rasmussen, S. A. (2006). The Brown
longitudinal obsessive-compulsive study: Clinical features and symptoms of the sample at
intake. The Journal of Clinical Psychiatry, 67(5), 703-711.

https://doi.org/10.4088/jcp.v67n0503

Pollack, L. O., & Forbush, K. T. (2013). Why do eating disorders and obsessive-compulsive
disorder co-occur? Eating Behaviors, 14(2), 211-215.
https://doi.org/10.1016/j.eatbeh.2013.01.004

Powers, P. S., Coovert, D. L., Brightwell, D. R., & Stevens, B. A. (1988). Other psychiatric
disorders among bulimic patients. Comprehensive Psychiatry, 29(5), 503-508.
https:/doi.org/10.1016/0010-440x(88)90066-1

Pozza, A., Lochner, C., Ferretti, F., Cuomo, A., & Coluccia, A. (2018). Does higher severity really
correlate with a worse quality of life in obsessive—compulsive disorder? A metaregression.
Neuropsychiatric Disease and Treatment, 14, 1013-1023.
https://doi.org/10.2147/NDT.S157125

Rabe-Jablonska, J. (2003). Anorexia nervosa in adult women. Psychiatria Polska, 37, 29-37.

Rasmussen, S. A., & Eisen, J. L. (1992). The epidemiology and clinical features of obsessive-
compulsive disorder. Psychiatric Clinics of North America, 15(4), 743-758.
https://doi.org/10.1016/S0193-953X(18)30205-3

Rastam, M. (1992). Anorexia nervosa in 51 Swedish adolescents: premorbid problems and
comorbidity. Journal of American Academy of Child & Adolescent Psychiatry, 31(5), 819-
829. https://doi.org/10.1097/00004583-199209000-00007

R Core Team (2020). R: A language and environment for statistical computing. R Foundation for

Statistical Computing, Vienna, Austria. Retrieved from https://www.R-project.org/

112


https://doi.org/10.4088/jcp.v67n0503
https://www.r-project.org/

Reid, M., Burr, J., Williams, S., & Hammersley, R. (2008). Eating disorders patients’ views on
their disorders and on an outpatient service: A qualitative study. Journal of Health

Psychology, 13(7), 956-960. https://doi.org/10.1177/1359105308095070

Reilly, E. E., Perry, T. R., Brown, T. A, Wierenga, C. E., & Kaye, W. H. (2021). Intolerance of
uncertainty and eating disorder symptoms over the course of intensive treatment. Behavior
Therapy, 52(3), 698-708. https://doi.org/10.1016/j.beth.2020.09.002

Reyes-Rodriguez, M. L., Von Holle, A., Ulman, T. F., Thornton, L. M., Klump, K. L., Brandt, H.,
Crawford, S., Fichter, M. M., Halmi, K. A., Huber, T., Johnson, C., Jones, 1., Kaplan, A.
S., Mitchell, J. E., Strober, M., Treasure, J., Woodside, D. B., Berrettini, W. H., Kaye, W.
H., & Bulik, C. M. (2011). Posttraumatic stress disorder in anorexia nervosa.
Psychosomatic Medicine, 73(6), 491-497.

https://doi.org/10.1097/PSY.0b013e31822232bb

Robinson, A., & Abramovitch, A. (2020). A neuropsychological investigation of perfectionism.
Behavior Therapy, 51(3), 488-502. https://doi.org/10.1016/j.beth.2019.09.002

Rojo-Moreno, L. Arribas, P., Plumed, J., Gimeno, N., Garcia-Blnaco, A., Vaz-Leal, F., Vila, M.
L., & Livianos, L. (2015). Prevalence and comorbidity of eating disorders among a
community sample of adolescents: 2-year follow-up. Psychiatry Research, 227, 52-57.
https://doi.org/10.1016/j.psychres.2015.02.015

RStudio Team (2020). RStudio: Integrated Development for R. RStudio, PBC, Boston, MA.
Retrieved from http://www.rstudio.com/

Rubenstein, C. S., Pigott, T. A., Altemus, M., L’heureux, F., Gray, J. J., & Murphy, D. L. (1993).
High rates of comorbid OCD in patients with bulimia nervosa. Eating Disorders, 1(2), 147-

155. https://doi.org/10.1080/106402693082469308248282

113


https://doi.org/10.1177/1359105308095070
https://doi.org/10.1097/PSY.0b013e31822232bb
http://www.rstudio.com/

Salbach-Andrae, H., Lenz, K., Simmendinger, N., Klinkowski, N., Lehmkuhl, U., & Pfeiffer, E.
(2008). Psychiatric comorbidities among female adolescents with anorexia nervosa. Child
Psychiatry and Human Development, 39(3), 261-272. https://doi.org/10.1007/s10578-007-
0086-1

Sallet, P. C., Gomes de Alvarenga, P., Ferrao, Y., Alice de Mathis, M., Torres, A. R., Marques,
A., Hounie, A. G., Fossaluza, V., Conciecao do Rosario, M., Fontenelle, L. F., Petribu, K.,
& Fleitlich-Bilyk, B. (2010). Eating disorders in patients with obsessive-compulsive
disorder: Prevalence and clinical correlates. International Journal of Eating Disorders,
43(4), 315-325. https://doi.org/10.1002/eat.20697

Samuels, J., & Nestadt, G. (1997). Epidemiology and genetics of obsessive-compulsive disorder.
International Review of Psychiatry, 9, 61-72. https://doi.org/10.1080/09540269775592

Sanavio, E. (1988). Obsessions and compulsions: The Padua Inventory. Behaviour Research and

Therapy, 26(2), 169-177. https://doi.org/10.1016/0005-7967(88)90116-7

Sarawgi, S., Ogleshy, M. E., & Cougle, J. R. (2013). Intolerance of uncertainty and obsessive-
compulsive symptom expression. Journal of Behavior Therapy and Experimental
Psychiatry, 44(4), 456-462. https://doi.org/10.1016/j.jbtep.2013.06.001

Sartorious, N. (2013). Comorbidity of mental and physical diseases: A main challenge for
medicine of the 21% century. Shanghai Archives of Psychiatry, 25(2), 68-69.
https://doi.org/10.3969/j.issn.1002-0829.2013.02.002

Schmidt, U., Lee, S., Perkins, S., Eisler, 1., Treasure, J., Beecham, J., Berelowitz, M., Dodge, L.,
Frost, S., Jenkins, M., Johnson-Sabine, E., Keville, S., Murphy, R., Robinson, P., Winn,
S., & Yi, . (2008). Do adolescents with eating disorders not otherwise specified or full-

syndrome bulimia nervosa differ in clinical severity, comorbidity, risk factors, treatment

114


https://doi.org/10.1016/0005-7967(88)90116-7

outcome or cost? International Journal of Eating Disorders, 41(6), 498-504.
https://doi.org/10.1002/eat.20533

Schneier, F. R., Kimeldorf, M. B., Choo, T. H., Steinglass, J. E., Wall, M. M., Fyer, A. J., &
Simpson, H. B. (2016). Attention bias in adults with anorexia nervosa, obsessive-
compulsive disorder, and social anxiety disorder. Journal of Psychiatric Research, 79, 61—
69. https://doi.org/10.1016/j.jpsychires.2016.04.009

Schwalberg, M. D., Barlow, D. H., Alger, S. A., & Howard, L. J. (1992). Comparison of bulimics,
obese binge eaters, social phobics, and individuals with panic disorder on comorbidity
across DSM-I11-R anxiety disorders. Journal of Abnormal Psychology, 101(4), 675-681.
https://doi.org/10.1037//0021-843x.101.4.675

Shafran, R., Cooper, Z., & Fairburn, C. G. (2002). Clinical perfectionism: A cognitive-behavioural
analysis. Behaviour Research and Therapy, 40, 773-791. https://doi.org/10.1016/s0005-
7967(01)00059-6

Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janays, J., Weiller, E., Hergueta, T.,
Baker, R., & Dunbar, G. C. (1998). The Mini-International Neuropsychiatric Interview
(M.L.N.L): The development and validation of a structured diagnostic psychiatric interview
for DSM-1V and ICD-10. The Journal of Clinical Psychiatry, 59(Suppl 20), 22- 33.

Simpson, H. B., Wetterneck, C. T., Cahill, S. P., Steinglass, J. E., Franklin, M. E., Leonard, R. C.,
Weltzen, T. E., & Riemann, B. C. (2013). Treatment of obsessive-compulsive disorder
complicated by comorbid eating disorders. Cognitive Behaviour Therapy, 42, 64-76.

https://doi.org/10.1080/16506073.2012.751124

115


https://doi.org/10.1080/16506073.2012.751124

Skowron, K., Kurnik-Lucka, M., Dadanski, E., Betkowska-Korpala, B., & Gil, K. (2020).
Backstage eating disorder — about the biological mechanisms behind the symptoms of
anorexia nervosa. Nutrients, 12, 1-32. https://doi.org/10.3390/nu12092604

Smith, K. E., Mason, T. B., Murray, S. B., Griffiths, S., Leonard, R. C., Wetterneck, C. T., Smith,
B. E. R,, Farrell, N. R., Riemann, B. C., & Lavender, J. M. (2016). Male clinical norms
and sex differences on the Eating Disorder Inventory (EDI) and Eating Disorder
Examination Questionnaire (EDE-Q). International Journal of Eating Disorders, 50, 769-
775. https://doi.org/10.1002/eat.227.16

Song, W., Wang, W., Yu, S., & Lin, G. N. (2021). Dissection of the genetic association between
anorexia nervosa and obsessive—compulsive disorder at the network and cellular levels.

Genes, 12(4). https://doi.org/10.3390/genes12040491

Sookman, D., Abramowitz, J. S., Calamari, J. E., Wilhelm, S., & McKay, D. (2005). Subtypes of
obsessive-compulsive disorder: Implications for specialized cognitive behavior therapy.
Behavior Therapy, 36(4), 393-400. https://doi.org/10.1016/S0005-7894(05)80121-2

Speranza, M., Corcos, M., Godart, N., Loas, G., Guilbaud, O., Jeammet, P., & Flament M. (2001).
Obsessive compulsive disorders in eating disorders. Eating Behaviours, 2, 193-207.
https://doi.org/10.1016/s1471-0153(01)00035-6

Steiger, H., Booij, L., Kahan, E., McGregor, K., Thaler, L., Fletecher, E., Labbe, A., Joober, R.,
Isreal, M., Szyf, M., Agellon, L. B., Gauvin, L., A., St-Hilaire, A., & Rossi, E. (2019). A
longitudinal, epigenome-wide study of DNA methylation in anorexia nervosa: Results in
actively-ill, partially weight-restored, long-term remitted and non-eating-disordered
women.  Journal of  Psychiatry &  Neuroscience, 44(3), 205-213.

https://doi.org/10.1503/jpn.170242

116


https://doi.org/10.3390/genes12040491
https://doi.org/10.1503/jpn.170242

Stevens, F. L., Hurley, R. A., & Taber, K. H. (2011). Anterior cingulate cortex: Unique role in
cognition and emotion. Journal of Neuropsychiatry and Clinical Neurosciences, 23(2),
121-125. https://doi.org/10.1176/jnp.23.2.jnp121

Streiner, D. L., Patten, S. B., Anthony, J. & Cairney, J. (2009). Has ‘lifetime prevalence’ reached
the end of its life? An examination of the concept. International Journal of Methods in
Psychiatric Research, 18(4), 221-228. https://doi.org/10.1002/mpr.296

Striegel-Moore, R. H., & Bulik, C. M. (2007). Risk factors of eating disorders. American

Psychologist, 62(3), 181-198. https://doi.org/0003-066X.62.3.181

Striegel-Moore, R. H., Cachelin, F. M., Dohm, F.-A., Pike, K. M., Wilfley, D. E., & Fairburn, C.
G. (2001). Comparison of binge-eating disorder and bulimia nervosa in a community
sample. International Journal of Eating Disorders, 29(2), 157-165.
https://doi.org/10.1002/1098-108X(200103)29:2<157::AID-EAT1005>3.0.CO;2-8

Substance Abuse and Mental Health Services Administration. (2016a). DSM-5 Changes:
Implications for Child Serious Emotional Disturbance [Internet]. Rockville (MD):
Substance Abuse and Mental Health Services Administration (US); Table 19, DSM-IV to
DSM-5 Anorexia Nervosa Comparison. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK519712/table/ch3.t15/

Substance Abuse and Mental Health Services Administration. (2016b). Impact of the DSM-IV to
DSM-5 Changes on the National Survey on Drug Use and Health [Internet]. Rockville
(MD): Substance Abuse and Mental Health Services Administration (US); Table 3.13,
DSM-IV to DSM-5 Obsessive-Compulsive Disorder Comparison. Available from:

https://www.ncbi.nlm.nih.gov/books/NBK519704/table/ch3.t13/

117


https://doi.org/0003-066X.62.3.181

Suda, M., Brooks, S. J., Giampietro, V., Uher, R., Mataix-Cols, D., Brammer, M. J., Williams, S.
C.R., Treasure, J., & Campbell, I. C. (2014). Provocation of symmetry/ordering symptoms
in anorexia nervosa: A functional neuroimaging study. PloS ONE, 9(5), €97998.
https://doi.org/10.1371/jorunal.pone.0097998

Sunday, S. R., Peterson, C. B., Andreyka, K., Crow, S. J., Mitchell, J. E., & Halmi, K. A. (2001).
Differences in DSM-III-R and DSM-IV diagnoses in eating disorder patients.
Comprehensive Psychiatry, 42(6), 448-455. https://doi.org/10.1053/comp.2001.27896

Swinbourne, J., Hunt, C. Abbott, M., Russell, J., St Clare, T., & Touyz, S. (2012). The comorbidity
between eating disorders and anxiety disorders: Prevalence in an eating disorder sample
and anxiety disorder sample. Australian & New Zealand Journal of Psychiatry, 46(2), 118-
131. https://doi.org/10.1177/0004867411432071

Swinbourne, J. M., & Touyz, S. W. (2007). The co-morbidity of eating disorders and anxiety
disorders: A review. European Eating Disorders Review, 15(4), 253-274.
https://doi.org/10.1002/erv.784

Taylor, S., & Asmundson, G. J. G. (2020). Life in a post-pandemic world: What to expect of
anxiety-related conditions and their treatment. Journal of Anxiety Disorders, 72, 102231.
https://doi.org/10.1016/j.janxids.2020102231

Thaler, L., Groleau, P., Badawai, G., Sycz, G., Zeramdini, N., Too, A., Isreal, M., Joober, R.,
Bruce, K. R., & Steiger, H. (2012). Epistatic interactions implicating dopaminergic genes
in bulimia nervosa (BN): Relationships to eating- and personality-related psychopathology.
Progress in Neuro-Psychopharmacology and Biological Psychiatry, 39, 120-128.

https://doi.org/10.1016/j.pnpbp.2012.05.019

118



Thiel, A., Broocks, A., Ohlmeier, M., Jacoby, G. E., & Schussler, G. (1995). Obsessive-
compulsive disorder among patients with anorexia nervosa and bulimia nervosa. American
Journal of Psychiatry, 152, 72-75. https://doi.org/10.1176/ajp.152.1.72

Thornton, L. M., Dellava, J. E., Root, T. L., Lichtenstein, P., & Bulik, C. M. (2011). Anorexia
nervosa and generalized anxiety disorder: further explorations of the relation between
anxiety and body mass index. Journal of Anxiety Disorders, 25(5), 727-730.
https://doi/org/10.1016/j.janxdis.2011.03.01

Thornton, C., & Russell, J. (1997). Obsessive compulsive comorbidity in the dieting disorders.
International Journal of Eating Disorders, 21, 83-87. https://doi.org/10.1002/(sici)1098-
108x(199701)21:1<83::aid-eat10>3.0co;2-p

Torres, A. R., Shavitt, R. G., Torresan, R. C., Ferrao, Y. A., & Fontenelle, L. F. (2013). Clinical
features of pure obsessive-compulsive disorder. Comprehensive Psychiatry, 54(7), 1042-
1052. https://doi.org/10.1016/j.comppsych.2013.04.013

Torres, A. R., Prince, M. J., Bebbington, P. E., Bhurga, D., Brugha, T. S., Farrell, M., Jenkins, R.,
Lewis, G., Meltzer, H., & Singleton, N. (2006). Obsessive-compulsive disorder:
Prevalence, comorbidity, impact, and help-seeking in the British national psychiatric
morbidity survey of 2000. American Journal of Psychiatry, 163(11), 1978-1985.
https://doi.org/10.1176/ajp.2006.163.11.1978

Tseng, M. C. M., Chang, C. H., Chen, K. Y., Liao, S. C., & Chen, H. C. (2016). Prevalence and
correlates of bipolar disorders in patients with eating disorders. Journal of Affective

Disorders, 190, 599-606. https://doi.org/10.1016/j.jad.2015.10.062

119


https://doi.org/10.1016/j.jad.2015.10.062

Turna, J., Grosman Kaplan, K., Anglin, R., & Van Ameringen, M. (2016). What’s bugging the gut
in OCD? A review of the gut microbiome in obsessive-compulsive disorder. Depression
and Anxiety, 33(3), 171-178. https://doi.org/10.1002/da.22454

Udo, T., Bitley, S., & Grilo, C. M. (2019). Suicide attempts in US adults with lifetime DSM-5
eating disorders. BMC Medicine, 17(120), 1-13. https://doi.org/10.1186/512916-019-1352-
3

Vanzhula, 1. A., Kinkel-Ram, S. S., & Levinson, C. A. (2021). Perfectionism and difficulty
controlling thoughts bridge eating disorder and obsessive-compulsive disorder Symptoms:
A network analysis. Journal of Affective Disorders, 283, 302- 3009.
https://doi.org/10.1016/j.jad.2021.01.083

Vardar, E., & Erzengin, M. (2011). The prevalence of eating disorders (EDs) and comorbid
psychiatric disorders in adolescents: A two-stage community-based study. Turkish Journal
of Psychiatry, 22(4), 205-212.

von Lojewski, A., Boyd, C., Abraham, S., & Russell, J. (2012). Lifetime and recent DSM and ICD
psychiatric comorbidity of inpatients engaging in different eating disorder behaviours.
International Journal of Eating and Weight Disorders, 17(3), 185-193.
https://doi.org/10.1007/bf03325346

Watson, H. J., Yilmaz, Z., Thornton, L. M., Hubel, C., Coleman, J. R. ., Gaspar, H. A., Bryols, J.,
Hinney, A., Leppg, V. M., Mattheisen, M., Medland, S. E., Ripke, S., Yao, S,
GiustiRodriguez, P., Hanscombe, K. B., Purves, K. L., Adan, R. A. H., Alfredsson, L.,
Ando, T, ... Bulik, C. M. (2019). Genome-wide association study identifies eight risk loci
and implicates metabo-psychiatric origins for anorexia nervosa. Nature Genetics, 51(8),

1207-1214. https://doi.org/10.1038/s41588-019-0439-

120


https://doi.org/10.1038/s41588-019-0439-

Weider, S., Indredavik, M. S., Lydersen, S., & Hestad, K. (2016). Central Coherence,
visuoconstruction and visual memory in patients with eating disorders as measured by
different scoring methods of the Rey Complex Figure Test. European Eating Disorders
Review, 24(2), 106-113. https://doi.org/10.1002/erv.2385

Weinbach, N., Sher, H., & Bohon, C. (2018). Differences in emotion regulation difficulties across
types of eating disorders during adolescence. Journal of Abnormal Child Psychology,
46(6), 1351-1358. https://doi.org/10.1007/s10802-017-0365-7

Wetterneck, C. T., Little, T. E., Chasson, G. S., Smith, A. H., Hart, J. M., Stanley, M. A., &
Bjorgvinsson, T. (2011). Obsessive-compulsive personality traits: How are they related to
OCD severity? Journal of Anxiety Disorders, 25, 1024-1031.
https://doi.org/10.1016/j.anxdis.2011.06.011

Wilfley, D. E, Friedman, M. A., Dounchus, J. Z., Stein, R. I. Welch, R. R., & Ball, S. A. (2000).
Comorbid psychopathology in binge eating disorder: Relation to eating disorder severity
at baseline and following treatment. Journal of Consulting and Clinical Psychology, 68(4),
641-649. https://doi.org/10.1037/0022-006X.68.4.641

Woodside, B. D., & Staab, R. (2006). Management of psychiatric comorbidity in anorexia nervosa

and bulimia nervosa. CNS Drugs, 20(8), 655-663. https://doi.org/10.2165/00023210-

200620080-00004

Yilmaz, Z., Halvorsen, M., Bryaois, J., Yu, D., Thornton, L. M., Zerwas, S., Micali, N., Moessner,
R., Burton, C. L., Zai, G., Erdman, L., Kas, M. J., Arnold, P. D., Davis, L. K., Knowles, J.
A., Breen, G., Scharf, J. M., Nestadt, G., Mathews, C. A., ... Crowley, J. J. (2020).

Examination of the shared genetic basis of anorexia nervosa and obsessive—compulsive

121


https://doi.org/10.2165/00023210-200620080-00004
https://doi.org/10.2165/00023210-200620080-00004

disorder. Molecular Psychiatry, 25(9), 2036-2046. https://doi.org/10.1038/s41380-018-
0115-4

Young, S., Rhodes, P., Touyz, S., & Hay, P. (2013). The relationship between obsessive-
compulsive personality disorder traits, obsessive-compulsive disorder and excessive
exercise in patients with anorexia nervosa: A systematic review. Journal of Eating

Disorders, 1(1). https://doi.org/10.1186/2050-2974-1-16

122


https://doi.org/10.1186/2050-2974-1-16

