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Abstract

Eating disorders (EDs) and anxiety disorders (ADs) evidence shared risk and significant
comorbidity. Recent advances in understanding of anxiety-based disorders may have direct
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application to research and treatment efforts for EDs. The current review presents an up-to-date,
behavioral conceptualization of the overlap between anxiety-based disorders and EDs. We identify
ways in which anxiety presents in EDs, consider differences between EDs and ADs relevant to
treatment adaptions, discuss how exposure-based strategies may be adapted for use in ED
treatment, and outline directions for future mechanistic, translational, and clinical ED research
from this perspective. Important research directions include: simultaneous examination of the
extent to which EDs are characterized by aberrant avoidance-, reward-, and/or habit-based
neurobiological and behavioral processes; improvement in understanding of how nutritional status
interacts with neurobiological characteristics of EDs; incorporation of a growing knowledge of
biobehavioral signatures in ED treatment planning; development of more comprehensive
exposure-based treatment approaches for EDs; testing whether certain exposure interventions for
AD are appropriate for EDs; and improvement in clinician self-efficacy and ability to use exposure
therapy for EDs.
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Eating disorders (EDs) and anxiety disorders (ADs) are often comorbid, with accumulating
evidence of shared genetic risk for both forms of psychopathology (Pallister & Waller,
2008). Based on commonalities in risk factors, temperamental profiles, and clinical
symptoms between these conditions, there has been renewed interest in adopting exposure-
based paradigms for the treatment of EDs (Murray, Loeb, et al., 2016; Reilly et al., 2017).
The current review presents a behavioral conceptualization of the overlap between anxiety-
based disorders and EDs, with the larger goal of informing future research. For the purposes
of the current review, we refer to EDs and ADs in broad terms. We include reference to the
range of EDs and ADs defined in the Diagnostic and Statistical Manual of Mental Disorders
— 5t edition (DSM-5; American Psychiatric Association, 2013). Further, we include
discussion of obsessive-compulsive disorder (OCD) and posttraumatic stress disorder
(PTSD), classified as ADs in previous iterations of the DSM, as these conditions also
involve pathological anxiety in symptom presentation (American Psychiatric Association,
2013), demonstrate similar biobehavioral threat mechanisms to other ADs (Knowles et al.,
2018; Lommen et al., 2013; McGuire et al., 2016; Pittig et al., 2018), are highly comorbid
with EDs (Hudson et al., 2007; Kessler et al., 2013; Levinson, Brosof, et al., 2019), and
exposure-based treatment approaches have been well-researched for these conditions (Pittig
etal., 2018).

EDs have historically been separated from ADs within diagnostic classification systems
(American Psychiatric Association, 2013; Andrews et al., 1999); however, ADs and EDs
share a number of risk factors and clinical features, and often co-occur (Aspen et al., 2014).
ADs are characterized by experiences of anxiety that are intense, persistent, and
overwhelming in the absence of real danger, or out of proportion with the magnitude of true
danger. Similar to ADs, core ED psychopathology involves significant anxiety and
behavioral avoidance. For instance, intense fear of weight gain with consequent food
restriction is a defining feature of anorexia nervosa (AN) and is present in other ED
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diagnoses. Further, up to two-thirds of individuals with EDs report a lifetime AD (Bulik et
al., 1997; Kaye et al., 2004), and ADs and EDs demonstrate prospective relationships with
one another (Buckner et al., 2010; Micali et al., 2011; Micali et al., 2015; Schaumberg et al.,
2018). Studies with genetically-informed designs also confirm shared transmission of ED
and anxiety risk (Keel et al., 2005; Silberg & Bulik, 2005). Moreover, behavioral models
identify avoidance learning (i.e., an operant response that is reinforced by escape from, or
avoidance of, an aversive stimulus) as relevant for the development of EDs over time
(Anestis, Smith, et al., 2008; Fischer et al., 2013). Avoidance learning, while not the
exclusive factor supporting ED psychopathology, may play a key role as an ED maintenance
mechanism.

In 2008, Pallister and Waller provided an account of the overlap between EDs and ADs.
These authors outlined a cognitive model of anxiety, reviewed data on comorbidity between
anxiety and EDs, hypothesized that safety behaviors and cognitive avoidance act as shared
mechanisms across both presentations, and offered treatment recommendations from this
perspective (Pallister & Waller, 2008). As etiological and treatment models of ADs have
evolved in recent years (L. A. Brown et al., 2017; Craske et al., 2014; Craske et al., 2018),
the time is ripe to reevaluate the conceptual overlap between anxiety and EDs, incorporating
updated literature. For example, the Pallister and Waller (2008) review was published before
the commencement of neurobiological and behavioral work examining the role of inhibitory
learning theory in the ADs. Moreover, given recent theoretical proposals to revisit the
application of exposure therapy to EDs (Koskina et al., 2013; Murray, Loeb, et al., 2016;
Murray, Treanor, et al., 2016; Reilly et al., 2017; Steinglass et al., 2011), an updated
conceptualization of the link between ADs and EDs will benefit research in this area.
Another compelling reason to elucidate shared processes between ADs and eating pathology
is to optimize the application of exposure therapy for EDs (Murray, Loeb, et al., 2016;
Murray, Treanor, et al., 2016; Reilly et al., 2017). While exposure-based treatments for ADs
have evolved in recent years (Craske et al., 2014), transdiagnostic ED treatment has not
progressed in a manner that maximally harnesses this knowledge (Reilly et al., 2017).
Accordingly, a renewed discussion of how improved understanding of anxiety-based
processes in EDs might enhance the efficacy of exposure therapy for EDs is warranted.
While exposure-based protocols are unlikely to serve as comprehensive, stand-alone
psychotherapies for EDs, integration of up-to-date knowledge of exposure-based approaches
could improve their efficacy and utility when they are integrated into existing approaches
such as family-based treatment and cognitive-behavioral therapy (CBT).

In sum, revisiting the overlap between ADs and eating pathology offers an opportunity to
enrich research on the etiology and maintenance of transdiagnostic ED symptoms as well as
inform novel treatment developments. To promote future work in this area, the current paper
will: (1) identify ways in which anxiety, as a broad phenotype, may present in EDs; (2)
explore specific anxiety phenotypes relevant to EDs and suggest ways to adapt exposure-
based ED treatment based on this knowledge; (3) consider distinct features of EDs that may
undermine or limit the use of exposure-based approaches; and (4) outline relevant directions
for future mechanistic, translational, and clinical ED research relevant to the optimization of
exposure therapy for this population.
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Core symptom characteristics

EDs are characterized by abnormal eating habits, and include AN, BN, BED, avoidant-
restrictive food intake disorder (ARFID), and other specified feeding and eating disorders
(OSFED). As outlined in the DSM-5, AN symptoms include persistent restriction of intake
leading to low body weight, fear of weight gain, and body image disturbance. BN symptoms
also include body image disturbance, with frequent episodes of loss-of-control eating (i.e.,
binge eating) and compensatory behaviors (e.g., restricting, purging) (American Psychiatric
Association, 2013). BED involves binge-eating behavior in the absence of compensatory
behaviors; ARFID is characterized by food avoidance and resulting malnutrition or
impairment without fear of weight gain. Finally, OSFED is used to characterize individuals
with clinically significant eating pathology that does not satisfy criteria for another ED
(American Psychiatric Association, 2013). Behavioral and cognitive features of EDs often
overlap across diagnostic categories, and research indicates relatively high rates of
diagnostic crossover among EDs over time (Eddy et al., 2008; Fichter & Quadflieg, 2007).
Recent recommendations highlight the need for greater diagnostic inclusivity in ED research
(Garber et al., 2019; Keel, 2019; K. E. Smith et al., 2018; Thompson & Park, 2016), and a
mechanistic understanding of fear and avoidance processes is relevant to many ED
symptoms. Considering striking commonalities in symptoms and their function across EDs,
we take a primarily transdiagnostic lens to ED symptoms in the current paper.

Characteristic symptoms of EDs may share features and functions with symptoms of ADs.
The hypothesized function of core symptoms of ADs is well-characterized; behavioral
learning theories posit that pathological anxiety is often promoted and maintained via
learned fear responses to aversive stimuli. Fear conditioning occurs when a neutral or
conditioned stimulus (CS, such as a spider) is paired with an aversive unconditioned
stimulus (US, such as a painful bite). When the CS and US are repeatedly (or memorably)
paired (CS-US), individuals may develop threat-based associations between the two stimuli,
such that the CS elicits a conditioned fear response (CR). Fear responses may become
overgeneralized if individuals subsequently avoid contact with perceptually-similar stimuli.
Once a threat-based CS-US association is established, individuals may attempt to neutralize
perceived threatening stimuli via avoiding it or using safety behaviors aimed at minimizing
the likelihood of harm. Because avoidance and safety behaviors temporarily reduce anxiety
and are thus negatively reinforced, it becomes increasingly likely that these responses will
be used in future anxiety-provoking situations. However, these responses contribute to
disorder maintenance, as they eliminate opportunities for individuals to experience a
violation of previously learned threat-based associations. In accordance with this model, ED
behaviors may arise from repeated pairing of a US (e.g., perceived social rejection,
interoceptive discomfort), with a once-neutral stimulus (e.g., weight gain, high-fat foods)
that becomes a CS over time. As these US-CS associations are prevalent throughout society,
they may be solidified via repeated direct experience or, in some cases, through social
modeling. In contrast with the study of ADs, the processes defining ED-specific fear
conditioning have not been fully evaluated, with little attention to the potential range of USs
that could give rise to primary ED-related fears. One measurement has been developed to
specifically measure and define ED-related fears; use of this measure in a sample of college
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students found that weight gain consequences such as judgement and interoceptive fears are
most ‘central” in an ED symptom network, highlighting the potential primacy of these
experiences in ED-relevant fear conditioning (Levinson & Williams, 2020). Over time, ED
behaviors may function to avoid or escape anticipated threats (e.g., weight gain) and
associated unpleasant internal experiences (e.g., feelings of guilt) (Berg et al., 2013; Haynos
etal., 2017).

In the following section, we outline common symptoms observed in ED diagnoses that may
serve similar functions to the pathological cognitive and behavioral symptoms implicated in
AD onset and maintenance. We outline additional ED symptoms that may serve an
avoidance function in Table 1.

Fear of fatness and weight gain.

Fears of fatness/weight gain are central symptoms for many individuals across the spectrum
of EDs (Levinson et al., 2017). In a manner similar to ADs, fears of fatness/weight gain may
represent learned responses that drive avoidance behaviors; therefore, identifying and
challenging fears of fatness/weight gain in the context of treatment may present an effective
way to target downstream maladaptive behaviors (e.g., caloric restriction, purging) .

Food avoidance.

Preliminary evidence of anxiety-related learning processes in individuals with EDs suggests
that, similar to avoidance behaviors reported by individuals with ADs, avoidance of specific
foods likely develops in part through both fear and disgust conditioning and may be
maintained via negative reinforcement processes (Hildebrandt et al., 2015; Treasure et al.,
2012). Individuals with EDs may engage in restrictive behaviors that facilitate avoidance of
aversive states (e.g., anxiety, fear, disgust) linked via prior learning with food consumption
(Haynos et al., 2017). While food avoidance without fear of weight gain is a hallmark
symptom of ARFID, the extent to which non-weight- and shape-related fears associated with
specific foods may drive or maintain other ED presentations is currently unclear.

Binge eating and compensatory behaviors.

Across ED presentations, binge eating and compensatory behaviors (e.g., self-induced
vomiting, laxative use) are posited to serve an escape or affect regulation function
(Heatherton & Baumeister, 1991). In particular, evidence from transdiagnostic ecological
momentary assessment (EMA) and laboratory studies indicates that binge eating and
compensatory behaviors reduce negative affect, which maintains such symptoms via
negative reinforcement (Engel et al., 2013; Evers et al., 2018; Smyth et al., 2007). In this
way, some ED behaviors may function in a similar manner to behavioral avoidance or safety
behaviors in ADs.

Evidence of shared biobehavioral characteristics of ADs and EDs

Anxiety-based models of eating pathology (M. Brown et al., 2017; Hildebrandt et al., 2012;
Murray et al., 2018; Murray, Treanor, et al., 2016) often draw upon extensive overlap
between genetic risk factors, neurocognitive deficits, and temperament and personality traits
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between anxiety and EDs (Kaye et al., 2004; Kerr-Gaffney et al., 2018). In the following
section, we describe a range of biobehavioral features commonly observed across both EDs
and ADs.

Genetic risk.

Decades of twin, family, and adoption studies highlight that EDs are genetically-linked
(Trace et al., 2013), with heritability estimates between 40-60% (Trace et al., 2013). Further,
there is evidence of shared transmission of anxiety and ED pathology (Jacobs et al., 2009;
Lilenfeld et al., 1998; Silberg & Bulik, 2005), including relationships between specific
diagnoses (e.g., AN and OCD (Cederlof et al., 2015; Lilenfeld et al., 1998)). Recently,
molecular genetic studies have begun to explore shared liability across psychiatric
phenotypes using genome-wide data. For instance, in a study of shared heritability among
select psychiatric illnesses, a moderate genetic correlation (7, = .47) emerged between AN
and OCD (the only ED and anxiety-based disorder included in analyses), providing evidence
that similar genes may be operative in both phenotypes (Brainstorm Consortium et al.,
2018). Recent research from the Psychiatric Genomics Consortium further supports a
substantive genetic correlation (7, = .25) with broad anxiety disorder diagnoses (generalized
anxiety disorder, panic disorder, specific phobia, agoraphobia, or social anxiety disorder
[SAD]) and AN (Watson et al., 2019)

Neurocognitive processes.

Emerging evidence suggests that shared neurocognitive processes, including heightened
attention bias toward threat and cognitive inflexibility, are central to the risk and
maintenance of rigid avoidance and safety behaviors in ADs and EDs. Heightened
attentional bias towards threat (e.g., tendency to allocate attention towards threatening
stimuli, relative to neutral/safe stimuli), contributes to the etiology and maintenance of ADs
via increased attention towards and difficulty disengaging from threat stimuli (Cisler &
Koster, 2010; Mathews & MacLeod, 2005). Attention bias towards threat is also a
neurocognitive trait linked with EDs, with consistent evidence that individuals with EDs
have enhanced attention bias towards both disorder-relevant and non-ED threat stimuli
(Aspen et al., 2013; Stojek et al., 2018).

Cognitive flexibility, or the ability to adaptively shift between cognitive sets (i.e., set-
shifting) and modify behavioral responses when contingencies change (i.e., reversal
learning), allows individuals to adaptively regulate thoughts and actions in response to
changing environments. Deficits in cognitive flexibility are posited to contribute to inflexible
behavior patterns in both ADs and EDs (Lopez et al., 2008; Wildes et al., 2014). Difficulties
with cognitive flexibility are evident in core features of EDs, including inflexible behaviors
around eating-related issues (e.g., eating foods in a certain order, eating at a particular pace
or at certain times of day), rigid rituals around the daily routine, and difficulties in
identifying alternative ways to cope with problems (Roberts et al., 2010; Tchanturia et al.,
2014).
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Temperament and personality traits.

A number of personality traits and temperamental characteristics are associated with both
ADs and EDs; those that may particularly impact behavioral avoidance include harm
avoidance, intolerance of uncertainty, and perfectionism. The temperamental trait of harm
avoidance, or the tendency to inhibit actions and behaviors in anticipation of perceived risks
and potential harm, is a core temperamental feature associated with anxiety-related
psychopathology (Cloninger et al., 1994). Elevated levels of harm avoidance are often
present in EDs (Cassin & von Ranson, 2005; Farstad et al., 2015). Further, individuals
diagnosed with comorbid current ED and lifetime AD report the highest levels of harm
avoidance (Kaye et al., 2004), followed by those who have a remitted ED and lifetime AD
and those who have an active ED and no lifetime AD. Individuals with an ED in remission
and no lifetime AD also reported higher harm avoidance compared to healthy control
women, suggesting that this characteristic may simultaneously increase risk for both ADs
and EDs.

Intolerance of uncertainty, a tendency to experience uncertainty as extremely aversive, is a
dispositional characteristic commonly observed in ADs (Yook et al., 2010) and is associated
with a range of maladaptive affective, cognitive, and behavioral responses to perceived
uncontrollable and unpredictable events. More recently, researchers have proposed that
intolerance of uncertainty is relevant to the conceptualization and treatment of EDs (M.
Brown et al., 2017; Haynos et al., 2020). Specifically, increased anxiety in EDs may enhance
uncertainty regarding one’s weight trajectory and recovery (Kesby et al., 2017), and ED
symptoms may serve as a way of coping with uncertain situations (M. Brown et al., 2017).
Further, difficulty with tolerating uncertainty may precipitate an overreliance on verbal rules
(i.e., explicit, stated rules as to how one should behave, such as rules regarding dietary
restriction), as opposed to experiential learning (i.e., changing behavior as contingencies in
the environment change, such as the negative effects of ED behaviors) and contribute to the
persistence of ED symptoms over time (Merwin et al., 2011).

Elevated levels of perfectionism are also often present among individuals with EDs
(Bardone-Cone et al., 2007) and, to a lesser extent, ADs (Limburg et al., 2016), and
perfectionism may represent a transdiagnostic risk factor for both forms of psychopathology
(Egan et al., 2011). Models elucidating links between perfectionism and psychopathologies
suggest that a pathological overemphasis on striving and achievement contributes to the
pursuit of inflexible standards (e.g., appearance or eating standards in EDs, performance
standards in social AD), which may result in rigid, rule-bound behaviors intended to
maximize achievement and minimize perceived failure (Egan et al., 2011).

Overlap with Specific Anxiety-Based Disorders.

In addition to broad risk factors cutting across AD and ED risk, some specific AD
presentations associate with particular ED features. In Table 2, we outline relevant areas of
overlap between specific ADs and eating pathology, including (1) documented co-
occurrence of a given diagnostic category with EDs in prior research and (2) conceptual
overlap between a given AD with eating pathology.
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Features of EDs that are Distinct from ADs.

While many features are shared across EDs and ADs, some distinct features of EDs may
impact the implementation of exposure-based strategies. We introduce these features below,
and expand upon how these distinctions may impact the use of exposure-based strategies
later in the manuscript

The likelihood of certain feared outcomes.

Contemporary exposure therapies for ADs may seek to aid individuals in violating two
primary expectancies. The first expectancy relates to the likelihood of a specific outcome
(e.g., in the context of ADs, being bitten by a snake; being socially rejected). A second
expectancy includes whether the negative outcome was ‘as bad’ as expected, for instance,
whether difficult thoughts, sensations, or experiences occurring while in a feared context
were experienced as ‘overwhelming but manageable’ vs. ‘intolerable’. For many ED-related
fears, the likelihood a self-reported ‘feared outcome’ may be quite high. While individuals
with ADs may also encounter feared outcomes (e.g., negative social evaluation, re-
traumatization), and the likelihood of these outcomes may vary across patients, some ED-
related ‘feared outcomes’ are not just possible outcomes, but a likely feature of recovery. For
instance, a commonly-reported fear of individuals with EDs is that treatment will lead to
weight gain. For patients who are maintaining a weight below their biological set point,
eating regularly willlead to weight gain (Murray et al., 2017). Indeed, this is a primary
target of treatment for underweight individuals. Although most underweight individuals with
EDs ultimately maintain a weight consistent with a healthy body mass index (BMlI), a
minority of patients will exhibit weight increases resulting in BMIs in the overweight or
obese range (Murray et al., 2017). In a society that adopts thin-ideal standards, negative
social consequences and stigma against higher weight bodies exist, reinforcing patients’
negative views towards weight gain (Puhl & Suh, 2015). Additionally, body dissatisfaction is
a common response to weight gain in non-ED individuals (Keys, BroZek, Henschel,
Mickelsen, & Taylor, 1950), typically takes longer to resolve than disordered eating
behaviors (Bachner-Melman et al., 2006), and may be present months after weight
restoration. This is consistent with patients’ fears that negative ED-related cognitions will
persist after modifying their eating behaviors. Finally, many individuals with EDs fear that if
they approach food, they will be unable to stop eating and may engage in binge-eating
behavior. Binge eating and loss-of-control eating may occur following periods of semi-
starvation (Stice et al., 2008), and this fear may be confirmed during initial phases of
recovery for some patients. As weight gain, body dissatisfaction, and loss-of-control eating
are examples of not just plausible but likely experiences for many individuals throughout ED
recovery, focus on violating expectancies related to likelihood of these outcomes may be a
less effective strategy. Instead, violating expectancies related to the /ntensity/degree of the
outcome, severity of distress accompanying these outcomes, and the folerability of the
outcomes may be crucial when considering how to challenge expectancies in ED treatment.

The role of reward in EDs.

One notable difference between anxiety and EDs is the potentially important role of reward
and positive reinforcement in certain ED symptoms. Studies utilizing EMA of ED behavior
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in the natural environment have shown that positive affect increases after engaging in weight
loss behaviors across multiple ED diagnoses (Engel et al., 2013; Haynos et al., 2017; Smyth
et al., 2007). Other data have suggested that positive affect may also increase or stabilize
following self-induced vomiting and loss-of-control eating episodes, although these findings
have varied across samples and are inconsistent in nature (Haedt-Matt & Keel, 2011;
Schaefer et al., 2020). Further, ED-related cues, including low-calorie foods, thin bodies,
and images of exercise activate neural circuitry associated with reward processes in ED
samples (Engel et al., 2013; Fladung et al., 2009; Foerde et al., 2015; Haynos et al., 2020).
Animal models of EDs further highlight the potential role of reward in ED maintenance
through evidence of increased dopaminergic response to both eating and physical activity in
food-restricted states (Avena & Bocarsly, 2012). This suggests that, unlike ADs, which are
largely maintained through avoidance or escape of negative outcomes, ED behaviors may be
additionally motivated by pursuit of positive outcomes. Consistent with this hypothesis,
individuals with EDs report that certain ED behaviors, especially those associated with the
potential for weight loss, are highly valued (Gale et al., 2006; Mulkerrin et al., 2016;
Skarderud, 2007). Clinically, this may manifest as individuals with EDs exerting effort to
maintain certain behavioral symptoms (e.g., calorie restriction), feared beliefs (e.g., fear of
weight gain), obsessions, and/or compulsions because these symptoms assist in achieving
the valued goal of weight loss (Essayli & Vitousek, 2020; Garner & Bemis, 1982), increase a
sense of pride and self-control (Skérderud, 2007), and/or contribute to their identity (Rich &
illness, 2006). Additionally, rigid schemas that tie self-worth to weight control may be
positively reinforcing in and of themselves, as they serve to reduce ambiguity and facilitate
simplicity, structure, and certainty (Vitousek & Hollon, 1990).

Compromised nutritional status.

An additional prominent characteristic of many EDs is low weight and/or inadequate
nutritional status. Studies highlight impairments in neurocognition during acute and
sustained periods of starvation (Pender et al., 2014; Zwipp et al., 2014), which may impact
the effectiveness of certain interventions, including those dependent on consolidation and
recall of psychotherapeutic experiences. In addition, compromised nutrition may induce
hormonal changes among those with EDs, including low estrogen availability (Shufelt et al.,
2017). Research on fear extinction learning has recently indicated that low estrogen states
are associated with deficits in fear extinction recall among both rodents and female humans,
suggesting that the efficacy of exposure-based approaches for treating anxiety-related
conditions may be compromised when females are in low-estrogen states (Garcia et al.,
2018; Graham & Milad, 2013). Low estrogen availability stemming from nutritional deficits
may thus limit or otherwise impact extinction learning among those with EDs.

Treating the Overlap: Anxiety-Based Intervention Approaches

Altogether, EDs and anxiety-based disorders evidence significant overlap along with a few
key discrepancies. Given considerable overlap in the clinical features and associated
biobehavioral characteristics between ADs and EDs, empirically-based treatments for ADs
may hold promise as adjunctive or alternative treatment approaches for eating pathology
(Hildebrandt et al., 2012; Koskina et al., 2013; Reilly et al., 2017; Steinglass et al., 2011).
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Exposure-based interventions are currently regarded as the gold-standard treatment for a
range of ADs (Hofmann & Smits, 2008; Olatunji et al., 2010). These treatments aim to
facilitate new learning through encouraging clients to repeatedly approach feared stimuli
(i.e., the CS) and refrain from engaging in anxiety-reducing behaviors (e.g., rituals or safety
behaviors (Abramowitz, 2013)).

Early theories emphasized habituation as the primary mechanism through which exposure
produces long-term reductions in anxiety symptoms (Foa & Kozak, 1986). Specifically, the
learned CS-US association was theorized to be weakened through repeated presentations of
the CS (e.g., spider) without the US (e.g., pain) until the CR (e.g., fear) abates. More recent
evidence suggests that successful exposure operates through inhibitory learning, whereby
individuals learn new, non-threat associations between the CS and the absence of the US
(CS-no US). Contemporary accounts of exposure mechanisms theorize that the
strengthening of these CS-no US associations eventually overpowers the previously learned
CS-US associations (Craske et al., 2014; Craske et al., 2008; Craske et al., 2012). Updated
treatment approaches employing this framework seek to enhance the potential “expectancy
violation/’ or degree to which patients’ expectations regarding the CS-US link are
disconfirmed (Arch & Abramowitz, 2015; Craske et al., 2014; Craske et al., 2008; Craske et
al., 2012). For example, patients are asked to explicitly and specifically identify what they
expect will happen if they confront a feared stimulus (e.g., if I am in the same room with a
spider, it will bite me within 30 seconds), and then reflect on how their expectancies aligned
with their experience during the exposure afterwards. Consistent with this perspective,
treatment-effectiveness studies suggest strategies that maximally violate expectancies are
useful for decreasing anxious symptoms (Craske et al., 2008; Craske et al., 2012).

Past Exposure-Based Work in EDs.

Exposure-based approaches for EDs were first adapted in the 1980s, and were primarily
modeled on exposure and response prevention (ERP) protocols for ADs. In these studies,
individuals with BN were exposed to feared “binge foods” and subsequently asked to refrain
from engaging in compensatory safety behaviors (Leitenberg et al., 1988; Wilson et al.,
1986). Later adaptations used exposure techniques to combat restrictive eating (Steinglass et
al., 2012), binge-eating behaviors (Bulik et al., 1998; Cooper et al., 1995; Schmidt & Marks,
1989), and ED-related body image disturbances via confronting one’s image in a mirror
(Delinsky & Wilson, 2006; Griffen et al., 2018). These early efforts to adopt exposure for
EDs yielded generally positive findings but with marginal improvements over traditional
therapies, which tempered enthusiasm for further translation of exposure-based approaches
to ED treatment. However, recent theoretical writing has proposed revisiting exposure for
EDs (Koskina et al., 2013; Reilly et al., 2017). These authors note several potential
explanations for marginal effect sizes in prior studies, including substantive methodological
issues (e.g., lack of control group, small sample sizes, applications that focused exposure to
food cues [e.g., binge foods] that are not feared stimuli). Further, the majority of studies
examining exposure treatments for EDs were conducted in an era when habituation-based
models dominated the field. More recently, treatments for ADs and their underlying
theoretical models have advanced (e.g., inhibitory learning framework), offering novel
methods for targeting disorder-maintaining mechanisms in EDs (Craske et al., 2014;
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Koskina et al., 2013; Reilly et al., 2017). For example, instead of focusing on habituation to
“feared foods,” novel exposure intervention development might focus on violating
expectancies related to the consequences of consuming feared foods. Similarly, interventions
may focus on expected vs. experienced consequences of engaging in behaviors that may
heighten body-related anxiety, such as trying on new clothes or wearing a swimsuit at the
beach, with a focus on predictions and outcome expectancy violation. In the following
section, we elaborate further on ED-AD treatment implications based on more specific
exposure-based approaches currently used in AD treatment.

Exposure to feared ED-related stimuli.

ED-related fears may be conceptualized as phobic stimuli, and exposure in this context
would include facilitating approach toward CSs (e.g., eating specific foods, wearing certain
clothes) linked with a feared outcome (e.g., weight gain and/or social sequalae), to
encourage learning that these outcomes often do not occur and/or are tolerable when they do
(Levinson et al., 2014). As an example, once weight has stabilized for previously
underweight patients, comparison of expected weight gain trajectories with actual weight
changes week-to-week may be particularly useful for enhancing expectancy violation that is
central to inhibitory learning. Virtual reality-based or imaginal exposure paradigms may also
be used to target fears of longer-term weight gain and potential ramifications of obesity
(Levinson et al., 2014). In addition, pairing multiple cues together (e.g., in EDs, pairing
wearing tight clothing with going to an avoided social engagement) may enhance exposure
efficacy.

Increasing present-moment awareness and experiential acceptance to reduce worry and
repetitive negative thinking.

Current approaches to treat worry include identifying process-characteristics of excessive
worry and other repetitive thought, approaching feared cognitions and related emotions,
reframing beliefs about worry, and increasing present moment awareness (i.e., mindfulness)
(Farchione et al., 2012; Twohig & Levin, 2017). Using this framework, behavioral treatment
of ED symptoms could include: increased focus on identification of repetitive negative
thoughts as they pertain to shape, weight, and eating; concentration on understanding the
function of this process and the individual’s beliefs about this worry (rather than focusing on
specifically challenging the thoughts themselves); promoting acceptance and approach of
feared consequences and stimuli; and exposure to weight- and shape-related emotional
experiences (Reilly et al., 2018). Further, as therapy progresses, individuals could be
encouraged to generalize these approaches beyond weight, shape, and eating-related
anxieties to other anxious experiences.

Exposure and response prevention for compulsive behaviors.

Effective exposure therapy for compulsive behaviors directs patients to confront obsessional
thoughts while discontinuing compulsions (Abramowitz & Jacoby, 2015). From this
perspective, exposure therapy for EDs could be effective specifically by targeting
obsessional thinking. This may be accomplished through imaginal exposure, in which feared
obsessions are deliberately evoked and allowed to remain present in one’s mentation for a
prolonged duration. Preliminary evidence supports imaginal exposure as an effective
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approach for reducing ED symptom severity (Levinson et al., 2014; Levinson & Rodebaugh,
2016). Another potential strategy to confront obsessional thoughts in EDs is to encourage
patients to deliberately “invite” these thoughts and allow them to be present during in vivo
exposures (while refraining from safety behaviors). For example, during exposure to eating a
feared food, a patient may be encouraged to deliberately encounter intrusive thoughts about
gaining weight and/or becoming fat. Such an approach is consistent with the suggestion to
combine multiple fear cues in exposure with the aim of enhancing extinction learning
(Abramowitz et al., 2018).

Another important treatment consideration involves the need to discourage patients from
engaging in behaviors that reduce anxiety during and after exposure. In exposure-based
treatment of OCD, for instance, compulsive rituals are conceptualized as a chief maintaining
factor due to their disruption of the recommended learning experiences that patients must
have (Blakey & Abramowitz, 2016) which are accordingly targeted in treatment. Whereas
most clinicians are likely to discourage ED behaviors that pose significant health risks (e.g.,
purging), there is less emphasis on eliminating other anxiety-reducing behaviors (e.g., body
checking, subtle exercising, distraction strategies) that may interfere with exposure-based
learning (Sloan et al., 2002).

Interoceptive exposure (IE) for hypersensitivity to physical sensations.

Individuals with EDs may benefit from developing corrective learning experiences around
the perceived dangerousness of interoceptive sensations, such as fullness and gastric
discomfort (Boswell et al., 2013; Butler et al., 2006). IE may augment existing therapies for
EDs by increasing the tolerability of uncomfortable body sensations (Boswell et al., 2015;
Hildebrandt et al., 2014; Zucker et al., 2017). Relevant to applications for EDs, IE has also
been expanded to target anxiety-related disorders characterized by gastric hypersensitivity,
including irritable bowel syndrome (Craske et al., 2011), as well as pain, distress, and
negative affect in children with functional abdominal pain (Zucker et al., 2017). Applied to
EDs, IE could be used to address both global somatic sensitivity and more ED-specific
sensitivity (Boswell et al., 2015). ED-specific exercises include gulping water/water loading
(to simulate excessive fullness/bloating), wiggling the body, bouncing up and down (feeling
body fat, skin, muscles move/jiggle), pushing stomach out (tight stomach, bloating), wearing
tight clothing especially around the abdomen (tactile discomfort, tightness), and smelling or
tasting certain avoided foods (gastric functions) (Boswell et al., 2015). To help deepen
extinction, IE could be paired with other types of exposures to help challenge food
avoidance due to fullness (e.g., wearing tight clothing while consuming a meal) or body
image distortion (e.g., gulping water to simulate bloating and then engaging in a mirror
exposure). Preliminary evidence suggests that the inclusion of adjunctive IE may confer
benefit for treatment-seeking adults with EDs receiving CBT (Boswell et al., 2019), as well
as for low weight adolescent with EDs receiving family-based therapy (Hildebrandt et al.,
2014; Plasencia et al., 2019). Additionally, IE is a component of CBT for ARFID, which
appears to be a promising treatment (Thomas & Eddy, 2018).
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Social exposures.

Research indicates that the experience of social anxiety is a barrier for help-seeking and
negative prognostic factor in individuals with EDs, decreasing engagement in effective
treatments (Goodwin & Fitzgibbon, 2002). Eating and drinking in public along with social
appearance anxiety should be targeted in individuals who present with these fears. Many of
these exposures are inherent, but currently unstandardized, in ED treatment; therefore,
implementation should closely follow evidence-based protocols (Hope et al., 2010) that
focus on the individual experiencing (and not avoiding) anxiety associated with such
situations. Exposures focused on social appearance anxiety (e.g., receiving feedback on
one’s appearance from a confederate) and perfectionism (e.g., purposely making mistakes)
may also be helpful in the treatment of both SAD-EDs simultaneously. As individuals with
EDs often report body shame (Duarte et al., 2016), imaginal exposure to both past
experiences that evoked shame as well as /n vivo exposure to current experiences associated
with these emotions (e.g., mirror exposure, wearing a swimsuit in public) may be useful in
challenging the notion that the experience of this negative emotion would be intolerable.

Imaginal exposure for distal negative outcomes.

Prolonged imaginal exposure, a gold standard treatment for PTSD, may also be a useful
strategy in the treatment of core fears, including fear of weight gain, in EDs (Levinson et al.,
2014). While individuals may experience some gradual weight gain during the course of
treatment, imaginal exposure may be both useful and practical for exposure to fears
surrounding significant weight gain and the consequences associated with this potential
outcome.

Components that may undermine or limit the use of exposure-based

approaches in EDs

Although there is considerable overlap in the phenomenology and putative mechanisms
associated with anxiety and EDs, it is important to consider the adaptation of exposure-
based approaches in relation to both shared and unique features of these conditions. In this
section, we outline barriers that may compromise the implementation of exposure therapy
among individuals with EDs and thus are critical to consider in future research exploring this
approach in this population.

The likelihood of certain feared outcomes.

As noted earlier, normalizing eating behaviors may Jncrease the likelihood that individuals
with EDs experience certain feared outcomes, such as weight gain, body dissatisfaction,
and/or weight-related stigma and disapproval from others (Bachner-Melman et al., 2006;
Keys et al., 1950; Murray et al., 2017; Puhl & Suh, 2015). The potential for these negative
outcomes warrants attention when pursuing exposure-based treatment for EDs. First, the
timing of exposure-based interventions may need to be adjusted to ensure expectancy
violation over confirmation. For instance, clinicians should consider how exposure therapy
during acute weight restoration may inadvertently reinforce false beliefs that consumption of
certain types of food lead to weight gain and associated negative consequences (Murray,
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Loeb, et al., 2016; Murray, Treanor, et al., 2016). At the same time, preliminary evidence
suggests that frequent exposure to feared foods can be helpful during the weight restoration
phase of treatment (Cardi et al., 2019; Essayli et al., 2017; Hildebrandt et al., 2014;
Sepulveda et al., 2017), perhaps because patients with EDs often overestimate the magnitude
of feared outcomes (Simmons et al., 2002), thereby violating expectations associated with
weight gain. Thus, while exposure to feared foods may be an effective intervention for
patients undergoing weight restoration, identification of more nuanced and specific feared
outcomes (e.g., rate of weight gain rather than weight gain per se; social consequences of
weight gain rather than body dissatisfaction) may enhance opportunities to highlight
expectancy-outcome discrepancies during weight restoration.

In addition to considerations related to timing, it may be the case that shifting to an
acceptance- and tolerability-based exposure framework will be a useful approach for feared
outcomes that are highly likely (or expected) to occur (Linde et al., 2015; Merwin et al.,
2013; Zucker et al., 2019). For instance, with regards to potentially accurate fears about
weight gain and its societal implications, focusing on an individual’s ability to tolerate the
experience of living in a larger body along with acceptance of the uncertain nature of weight
trajectory could be useful targets related to weight and shape, as compared to attempts to
disprove client fears about the likelihood of weight gain. Some approaches to helping both
patients with ADs and EDs navigate negative affect during therapeutic exposures include
encouragement to tolerate distress. Such approaches rest upon the belief that experiencing
the ability to tolerate discomfort in the exposure will result in both reduction of negative
affect (i.e., habituation) and an increase in self-efficacy for fully experiencing difficult
emotions and sensations (i.e., expectancy violation related to the degree and tolerability of
feared outcomes). Ultimately, habituation and inhibitory learning may both contribute to the
effectiveness of ED exposures, though these two models have not yet been disentangled in
relation to ED outcomes. As habituation is not a ubiquitous experience reported by ED
patients, and some feared outcomes may be likely and persistent, cultivating increased
acceptance of persistent negative affective states, consistent with an inhibitory learning
model, may be particularly germane when conducting ED-relevant exposures (L. A. Brown
etal., 2017; Craske et al., 2014; Hayes & Hofmann, 2017).

Considering the role of reward in ED symptom maintenance.

As patients may value cognitive ED symptoms, the proposition of minimizing these
symptoms or their impact on behavior may not be motivating (Essayli & Vitousek, 2020;
Garner & Bemis, 1982). The degree to which exposure treatment can be effective for
behaviors maintained through positive reinforcement-based processes is unknown; therefore,
it is possible that additional or alternative intervention approaches may be needed for certain
ED populations or symptoms. For example, it may be helpful to augment exposure-based
interventions with strategies that encourage individuals to identify and engage in non-ED
behaviors that facilitate positive affect and intrinsic reward. Treatments including
components that target positive affect have recently shown promise among individuals with
depression and anxiety (Craske et al., 2019) and may assist in allowing patients to
experience reward outside of their ED, and for ED behaviors which serve a primarily
rewarding function.
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Another way to address the reward function of ED behaviors in the context of exposure-
based interventions may be to integrate motivational enhancement techniques. Although
research evaluating motivational interviewing as a treatment for EDs has been disappointing
(Dray & Wade, 2012), empirically-supported CBT manuals for EDs recommend integrating
motivational enhancement strategies alongside cognitive and behavioral interventions
(Fairburn, 2008; Waller et al., 2007.) Examples of motivational enhancement strategies
include: discussing the pros and cons of maintaining versus changing eating behaviors and
weight status; envisioning a future defined by the pursuit of starvation and comparing this to
a future following weight gain and full recovery from an ED; and exploring the degree to
which an ED is consistent and inconsistent with one’s values and future goals (Essayli &
Vitousek, 2020; Vitousek et al., 1998). Further research is needed to evaluate the degree to
which integrating motivational strategies may be useful at persuading individuals with EDs
to engage in exposure interventions that ask them to forego potential positive affect they may
derive from weight-related cognitions and eating behaviors.

Altered nutritional status in EDs.

Interventions that rely on learning-based mechanisms, including exposure-based treatment,
may be ineffective until adequate nutritive state is restored, and timing of exposure
interventions (e.g., during rapid weight restoration in a hospital setting versus weight
maintenance in outpatient care) warrants future investigation. Further, behaviors that
resemble anxiety-driven avoidance may be attributable to the stereotyped effects of semi-
starvation that occur in all starving people, or related to habit-based, obsessional behavior
secondary to weight loss. Therefore, eating rituals (e.g., eating slowly, playing with food)
that are often a target of exposure-based treatment in EDs may constitute sequelae of
starvation that resolve with proper nutritional rehabilitation (Essayli & Vitousek, 2020). The
effects of starvation warrant consideration in the selection and timing of exposure-based
treatments for individuals with EDs, and more research is needed to understand the degree to
which exposure-based treatments are effective in early phases of treatment among
malnourished individuals.

Additional emotions relevant to ED symptoms.

In addition to features that may be unique to EDs, some barriers to exposure implementation
and efficacy may be shared between EDs and ADs. For example, while fear is commonly
identified as a core emotion related to the development and maintenance of anxiety-related
psychopathology, and most often targeted in exposure-based treatments for both ADs and
EDs, the incorporation of additional aversive emotion states may augment treatment
efficacy. For instance, emerging AD research suggests that increased focus on disgust is
warranted, given evidence that this emotion functions to motivate avoidance behaviors
central to anxiety and anxiety-related disorders (Olatunji et al., 2017). Similar to the AD
field, research in EDs suggests that disgust is a distinct emotional state that is associated
with picky eating and restrictive eating behaviors (Egolf et al., 2018), and may relate to ED
symptoms in both nonclinical (Anderson et al., 2018; Davey & Chapman, 2009) and clinical
samples (Bou et al., 2018). Basic research on disgust learning processes (e.g., conditioning
and extinction) suggests that, once conditioned, disgust is associated with a slower rate of
extinction than fear in both ADs (Olatunji et al., 2007) and EDs (Hildebrandt et al., 2015).
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To date, these findings have been used to inform initial efforts to develop novel treatment
approaches (Bosman et al., 2016; Olatunji et al., 2017; Plasencia et al., 2019) and should be
considered to augment the efficacy of existing exposure-based treatments that may not
effectively address persistent disgust-based psychopathology.

Fixed beliefs.

Another clinical feature of some EDs (and some ADs) that may negatively influence the
successful implementation of exposure is firmly fixed beliefs, which may emerge during
times of acute starvation and severe symptoms (Behar et al., 2018; Mehler et al., 2001). For
example, body image distortion has traditionally been a hallmark of ED diagnosis, and
neurobiological research confirms perceptual deficits in neural substrates related to attention
and self-evaluative networks in individuals with AN (Castellini et al., 2013). Further, there is
evidence of a positive genetic correlation between schizophrenia and AN (Brainstorm
Consortium et al., 2018). Extreme malnutrition likely exacerbates difficulties in ‘reality
testing,” which may naturally remit with weight restoration, and, at any stage of treatment in
severe EDs, paranoid thinking and obsessions surrounding preoccupation with weight and
shape may create challenges to standard therapeutic exposure interventions that target
anxiety. In clinical investigations of OCD, overvalued ideation (i.e., a transient psychotic
feature within which the accuracy of obsessive beliefs is unquestioned) can impair emotional
processing during exposure therapy (Foa & Kozak, 1986; Kozak & Foa, 1994). Additionally,
impaired insight can interfere with disconfirmatory learning, sensitize individuals to feared
outcomes, and reduce future approach behaviors (McKay et al., 2015). As such, the
tendency of individuals with severe AN to present with pronounced overvalued ideation may
preclude maximal benefit from standard exposure therapy intervention.

Heterogeneity of symptom presentation and function.

While not unique to those with EDs, it is relevant to acknowledge that heterogeneity of
symptom presentation and function among those with EDs necessitates careful assessment.
For example, some individuals with EDs may drink excess water in order to reduce hunger,
while others present with restriction of water intake in order to avoid feelings of fullness.
The recently developed Eating Disorder Fear Questionnaire (EFQ) and accompanying
Eating Disorder Fear Interview (EFI) highlight the range of eating disorder fears, which
include fear of food, weight gain, social consequences, personal consequences, physical
sensations, social eating, and exercise-related fears, and indicate need for various exposure
targets among those with EDs (Levinson, Vanzhula, et al., 2019). Identification of individual
symptom function is necessary in constructing an exposure hierarchy with precision
exercises that target fears relevant to each individual. Given the multitude of potential
avenues for exposure in EDs, clinicians should prioritize modalities and exercises that align
most closely with a given patient’s presentation (see Supplemental File 1 for two case
examples). Collaborative construction of hierarchies with patients, along with significant
scaffolding and debriefing exposure exercises, is particularly useful in ongoing assessment
and clarification of whether exercises are appropriately engaging ED-related fears.
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Clinicians’ beliefs about exposure.

A final component that may impede the effective use of exposure therapy that is relevant for
all disorders, and no less so in EDs, involves clinicians’ negative beliefs about the treatment.
Specifically, many clinicians believe that exposure therapy is intolerable for most patients
and poses unacceptably high risk to patients’ safety and wellbeing (Deacon et al., 2013).
Previous research shows that clinicians who endorse these beliefs are prone to avoiding the
use of exposure therapy altogether and delivering the treatment in a highly cautious manner,
which is suboptimal for achieving clinical benefits (Deacon et al., 2013; Farrell et al., 2013).
These beliefs are reportedly common among clinicians who treat EDs (Turner et al., 2014)
and may account for why many clinicians “shy away” from using exposure with ED patients
(Waller et al., 2012). To address this issue, a variety of training interventions have been
developed to effectively address clinicians’ concerns about using exposure therapy (Deacon
et al., 2013; Farrell et al., 2013; Farrell et al., 2016), and these interventions appear useful
when applied among ED clinicians (Waller et al., 2016).

Suggested future directions for mechanistic, translational, and clinical

research

As noted above, although existing work supports common associations between risk for
anxiety and EDs, and exposure therapy has received renewed interest in the literature, there
remain several notable gaps in the field’s understanding of anxiety and eating pathology that
require further study. Below, we highlight future directions for mechanistic, translational,
and clinical research that may spur discovery and improve the field’s understanding of the
overlap between EDs and anxiety, as well as exposure-based treatment.

Biologically-Based Mechanistic Research.

Recent research in ADs has proposed that identification of biological mechanisms of
psychological treatments may result in enhanced intervention efficacy (McNally, 2007; Todd
et al., 2014); in a parallel manner, increased understanding of the extent to which biological
mechanisms in EDs overlap with those in ADs may facilitate improved interventions.

Further investigations are necessary to determine whether fear-related neurocircuitry and
alterations in learning processes identified in ADs (Fullana et al., 2015; Pittig et al., 2018)
are similarly disrupted in EDs. In addition to experiences of fear and avoidance,
neurobiological research of individuals with EDs will also assist in identifying whether less-
studied emotional or internal experiences (e.g., disgust, altered interoception) dominate or
interact with fear for particular symptoms. In addition, further research is needed to
understand how threat- and reward-based biological mechanisms interact to promote ED
symptoms. While altered threat and reward processes are both implicated in EDs, little
research has examined how these systems may act in concert with one another in the context
of ED risk, maintenance, and treatment. Of note, research is needed that characterizes
relationships between nutritional status, neuropsychological profiles, and a range of both
behavioral and cognitive ED symptoms to identify the degree to which alterations in
neurobiological processes persist or improve with nutritional restoration.
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Translational Research.

Translational research that moves an understanding of basic science towards clinical
application is also needed to improve exposure-based treatments for EDs.

Improving extinction learning.

A range of intervention agents may enhance adaptive extinction learning, and, by extension,
exposure therapy. Preliminary findings from recent pilot studies in ED samples suggest that
administration of neuromodulation methods (e.g., transcranial direct current stimulation;
tDCS) is associated with improvements in ED, anxiety, and mood symptoms (Costanzo et
al., 2017; Khedr et al., 2014), and recent developments in the AD intervention field suggest
that neuromodulation (tDCS) paired with exposure protocols may enhance exposure efficacy
(van ’t Wout-Frank et al., 2019). Similarly, some initial work suggests that moderate-
intensity exercise may engage neurotransmitter systems that promote consolidation of
extinction learning (Powers et al., 2015; Tanner et al., 2018), though this effect has not been
tested among those with EDs. As these efforts are early in development, additional work is
needed to examine whether specific neuromodulation methods effectively target key
neurocognitive factors and neural mechanisms that would boost the effects of exposure on
EDs.

Identification of relevant moderators.

In addition to improving extinction learning among those with EDs, more generally,
translational research can also assist in determining whether individual differences that are
captured via biobehavioral markers (e.g., performance on neurobehavioral tasks, brain
imaging, genetic risk scores) may be informative in determining which patients may benefit
most from exposure-based ED interventions, as neuropsychological and biological markers
of risk and change have indicated some relationship to response to exposure therapy in ADs
(Felmingham et al., 2013; Knuts et al., 2014; Neylan, 2017). Finally, in addition to
identifying which patients may benefit most from certain exposure-based approaches,
research that investigates the effects of nutritional status on behavioral learning could inform
decisions about when during the course of treatment exposure-based interventions may be
indicated (or contraindicated).

Clinical Research.

Direct treatment research is also of critical use to front-line clinicians and represents a third
area for future study. Current cognitive and behavioral treatments for EDs do include some
intervention components that align with exposure-based principles, such as challenging fears
of weight gain with regular weighing and challenging food rules by identifying and
purposefully ‘breaking’ these rules (Fairburn et al., 2009; Murphy et al., 2010), though there
is very little direction in CBT-based treatment manuals on how to properly conduct exposure
exercises in order to maximize their effect or how to intentionally engage inhibitory learning
mechanisms during the therapeutic process. Further, there is little mention of how to
intentionally engage inhibitory learning mechanisms during the therapeutic process, and a
limited repertoire of exposure-based targets and techniques outlined in existing manuals. As
process-based approaches have gained traction in other areas, updating and expanding
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clinical thinking in the application of exposure-based principles to EDs is necessary
(Weissman et al., 2017). While many exposure-based techniques, specifically those
associated with exposure to feared foods and exposure to distressing body image cues, are
also anecdotally used in intensive ED treatment settings (e.g., residential, intensive
outpatient, and partial hospitalization programs), rigorous data evaluating their use across
treatment settings will aid in further standardizing best practice and ensure evolution of
exposure practice alongside new research evidence.

Comprehensive protocols targeting fear of weight gain.

The first pressing area for future research concerns rigorous testing of comprehensive
exposure protocols that are targeted to the core symptoms of EDs. For example, while some
literature has explored the effectiveness of exposure-based techniques in EDs, these studies
have primarily been modular, and have focused on the application of one type of exposure
therapy at a time (e.g., imaginal exposure; interoceptive exposure). Investigating a singular
exposure component may not be sufficient to dismantle the panoply of eating and weight-
related fears that are often present in EDs, and the specific focus of these treatment studies
may be insufficient to induce clinically-significant reductions in symptoms. Given the
current state of knowledge in inhibitory learning, expectancy violation, and deepening
therapeutic learning, the development and rigorous testing of comprehensive exposure-based
protocols with individualized assessment, evaluation, and treatment could provide the next
step in advancing behavioral treatments for EDs. Further, clinical research on exposure-
based interventions for EDs should prioritize fear of weight gain as a primary target, as
recent evidence confirms that this symptom is at the center of ED symptom networks in
group-based analyses, highlighting its potential to maximize downstream intervention
effects (Levinson et al., 2017). In order to target fear of weight gain most effectively, a
clearer understanding of how this fear develops and the range of negative consequences
associated with this outcome could improve our ability to target and weaken US-CS
associations. Understanding the scope and depth of what individuals believe will happen if
they were to gain weight will assist in developing exposures that maximize expectancy
violation that gaining weight will lead to the reported feared consequences associated with
living in a larger body.

Relapse prevention and psychological recovery.

While research has primarily investigated the use of exposure therapies early in treatment, at
which point issues related to optimal timing and therapeutic readiness are debated, little
research has investigated the use of exposure-based strategies at later stages of ED treatment.
A large portion of individuals may physically and behaviorally recover from EDs to the
point where they no longer meet diagnostic criteria for an ED, but still report high levels of
psychological symptoms (e.g., weight concern), and these individuals may be at greater risk
for relapse (Bardone-Cone et al., 2018). Exposure-based interventions may be particularly
useful for individuals who report behavioral recovery but who continue to struggle with
body dissatisfaction, fear of weight gain, and social appearance anxiety. Later in recovery,
bold and challenging interventions (e.g., having confederates judge individuals while
wearing revealing clothing; eating a meal out in which participants are asked to eat energy-
dense foods while a therapist who orders a salad and criticizes the participants’ meal) may
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provide maximal benefit for relapse prevention (Essayli & Vitousek, 2020; Farrell et al.,
2019).

Identifying therapeutic process variables that mark progress.

Finally, in addition to generalized research on outcomes and research probing optimal timing
for the delivery of exposure, future investigation should focus on characterizing therapeutic
process variables relevant to the success of behavioral interventions. For instance, recent
research in EDs suggests that willingness to engage with internal experiences and use of
avoidance and escape behaviors can influence treatment success (Espel et al., 2016). During
the course of exposure therapy, client willingness to engage with negative affect and
cognitions could affect the likelihood of engaging in avoidance behavior (e.g., counting
calories) during or following an exposure exercise. Characterization of exposure-based
process variables (e.g., client and therapist willingness, avoidance, and escape behavior)
through intensive sampling could offer a deeper understanding of in-session experiences that
impact treatment outcome.

Conclusions

The current review aimed to integrate current knowledge on the overlap between anxiety and
EDs from a behavioral framework, with a focus on implications of this overlap for exposure-
based ED interventions. It is clear that EDs often involve experiences of anxiety and fear,
and, to this end, exposure-based interventions may hold great potential to improve treatment
for these often difficult-to-treat behaviors, symptoms, and disorders. Despite this potentiall,
relevant mechanisms and clinical utility of exposure-based interventions for EDs have been
understudied, showing initial promise without rigorous follow-up. Based on updated
knowledge of both eating pathology and exposure, programmatic research efforts in this area
are necessary. Increased understanding of fear-related mechanisms in eating pathology, from
both a broad perspective as well as an ideographic level, could improve treatment
recommendations and produce broader, more efficient and effective ED recovery.
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Highlights

. Eating disorders (EDs) and anxiety disorders evidence shared risk and
significant comorbidity

. The current paper reviews the overlap between anxiety-based disorders and
EDs

. We discuss how exposure-based strategies may be adapted for use in ED
treatment.

. We outline future research directions for exposure-based therapies in EDs.

Clin Psychol Rev. Author manuscript; available in PMC 2022 February 01.



Page 40

Schaumberg et al.

(1404w02s1Q ‘BASNEN) ANAIISUSS J14ISED)

SuJadu09 Jyhram pue adeys Jo

wapuadapul ‘BunIWoA se yons ssauj|ny 40 saousnbasuod
anebau Jo Jeay apnjoul ued (gl4yy “6'8) sq3 swos «
"SYIUOW [BJBASS J0J BAIFRUUOU 3Q J0U Aew pue

‘swoydwAs Buijes abuiq pue ‘uonoLsal Arejaip ‘snieis
JeuonINu yum Area Aew sana ssaujiny pue Jabuny «
"PO0J WO} dYeJedas Ssauj|ny pue UoISUaISIp ILIIseh

10 sJeay aslopua sjuaiyed Jaylaym ALUapl pue Ssassy e
‘saInsodxa

asay} u1 Buibehus 01 Jouid [enuasss sI soueIes|d

[e2IPaIAl "SawWz1ss J0 elwasyeuodAy 1oy ysil Je suonendod
Ul Pa1onpuod ag Jou pinoys awsodxa yans pue ‘(siall|

G'T > "B°9) 9AISS3IXd 8¢ 10U P|NOYS J3TeM JO JUNOWEe ay ] e
‘S|enpiAIpul

asay} Joy areridoidde aq Jou pjnom Buipeo| Jarepn

“1abuny adnpal 03 JapPIO Ul SSaU||N} 1WIW 0} JoIABYaQ

3 Ue Se Ja1em aAISSaIXa YuLp Aew sjusied swos »

ureh yb1am 10 Jey} Jo Jeay woly
Apuspuadapul sajesado ssaujing Jo Jeay
yo1ym 01 aa1Bap ay} Jesjoun Ajjuaiing «

'(0zZ0zZ “Ie 18 umoug) J1asauo ybiam pue ‘Xaaya Apoq
‘19113584 0} SaBUN pue ‘yaewos ay uo b Burjaay
Buiyyofd ‘rey Buiwodagaybiam Buiureh Jo sesy ey

Buraay ‘ssaujiny o sbuijaay xser-aid ‘aoue)ibin Apog

‘10844 aAlleBau ‘AlIAIIsuas Alaixue ‘AlAnisuasiadAy
[eJ89SIA Jayeall Ylm paje1oosse sem axelul

Ja1em Jamo “Buipeo] Jayem-1sod ssaujiny Jayealh
pue 193)Je aAIrehau Ul sasealoul Jayeal paniodal
nq sfenpiAlpul Ayieay uey) Jarem ssa| Ajuedisiubis

SUeIp N YHM S[enpIAIpUI ‘1Se) JYBIUIBAO Ue JaYY «

(6T0Z ““Ie 10 [19Ms0g) sQ3 10} awsodxa Jo

S|el] S8148S-9Sed [e1IUl Pasn usaq Sey pue sq3 Yyim

S|eNpIAIPUI BWOS Ul SI0IABYSQ PaJea) Se pasiopua
are Buiyiolo 1ybn buream pue sarem Buidino «
"(6TOZ [ 18 439NZ) SUOIILSUdS

[e432SIA Jueseajdun 03 sainsodxa sapnjoul l49VY
10} awsodxa aA1daoolalul paseq-adueidaddyy «

yoewols Axdwa Jo Xoe| 0} parejal
Apixue pue (Ananae |9 ‘g Buijssy
“*B"3) SUOITESUS [euJalul U0 SN0}
JYNM IS pUB SSBU||N§ 89NPU| “YIBWOIS
ssoJoe Buiyiod 1ybn Burieam ‘apis Y|
uo a1 ‘Buipeo) Jayem :3ANdad0IAIU] «

ssauf|nd Jo

JeaH

sanjeA play Ajreuostad

pue sawssaid [€18190s 3say J0 Anjiqiredwoaul Jo
‘suofjoeal anlrefau a)esa|o} 0} ANjige ‘saouanbasuod asay)
0} uonaeal anebau ayy Jo uorodoidsip ay Bunybiybiy
a[lym ‘(saipoq ybiam Jaybiy spremol ewbns “a°1)
SSauley 4O Jeaj BuldI0juIal S3210) [EISID0S JO UOIEPIBA «

ssauey 10 Jeay 0} pale|al
sainsodxa paseq Alfeal-[enuiA pue
leuiBewn Jo uoieBIISaAUI Pasealau]

(ures

YBIM J0 Jea 39S) 0Z0Z “[e I3 UOSUIAST pUB 10T |2
19 UOSUIAGT Ul pajabie) os[e ssaute) an3alqo JO Jea «
(0zoz

““[© 18 UOS|IAN) SBPNINE Jej-1iue 8aNpaJ 0} UMOYS Sey
syuapnls abisj|0d Buowre uonuaAisiul BunaIp-uou v «

S3IIIAIIOR WSIAIOR
1yb1am ui Buibebug :ONIA UJ «

Apoq Jo az1s pasuas sasealoul

ey} Buiypo)d Buriespy :SAIASI0IIU]
BTES

181N AJI[esI-[entIA 73 [eulbeu] «

ssauyed annoalq

0O 10 JesH

suonoeal
annebau asay) a1eua|ol 01 Ajige ay) Jo ‘saousnbasuod
asay} 03 uonoeal annelau ayy Jo uoriodoidsip

ay1 Bunybiybiy ajym ‘(suswiwiod [e190s anlebau

9'1) ureb ybram Jo s8ouanbasuod [en)oe JO UOIEPI[EA «
uref yBIam yam suolIe1d0sse/40 saouanbasuod
paredionue wouJjy jjasu ureb 1ybiam Jo Jeay ysinbunsiq «
.’SSaISIP By} 81RJ8|0) LRI | pue

‘ybiam ureb ued |,, eyl Buruesa) mau ybrybiy pue sjjs
90URJa|0] SSansIp dojanap 01 wie Aew ybiam mo| yum
sfenpiaipul u ureb yBiam jo Jeay Buibusjfeys ‘onsifeaun
aq 10u Aew (ureb ybram “a°1) aW0OJIN0 patesy ayl Jo
pooyijay1| 8y ‘aoga1ay | “paoadxa ag Aew ureb yBIapA «

ureh Bramaybiam Jano ,,|013U09,,

01 a1nsodxa snsian JyBIam JuaInd 0}
ainsodxa Jo Ajjnn aane|al buiojdx3 «
(uoneuoisal Jybiam

JaYe "SA 210Jaq "9'1) 81egap Japun si
1uaWIeal) Ul Jeay siyl 186ue) 01 Bulwi] «

(6T0Z “[e 18 J9]1e/) swordwAs

JapJosip Buires uo s198ye Buisiwoid payodas aney
pue uoire|olA Adueldadxa Jo Bursoely pue sybiam

0} awsodxa OAIA-UI JO asn yodal (0zZ0g) sanbes|jod
pue J3][epn UonuaAIsluL Jafie] e Jo Led BJIYM «
'(020Z “*Ie 18 UosuIAeT) dn-moj|0}

Yluow-9 pue Juawieall Jo pua Je swoidwAs g3 feqolb
pue sieay g3 pasnpas Apueonyiubis sg3 Joy Adelayy
awsodxa [eulfewi auljuo JO [el) UOISSAS-¥ Vo
(¥T0Z “"Ie 18 UosuIAGT) dn

-MO]|04 JuBWIeal}-1sod Yruow T pue Juswuyeal) Jo pua
1e swoydwAs Japiosip Buiyes psonpas Ajuedisiubis
Ssauyey,/ureb Jybram [enusjod jo Jeay Bunabiey
awisodxa [eurfewi Jey) payealpul Apnis ased auQ

ybB1am Jo syunowe

uMOoU>UN JO UORIPPE BIA ,3]BdS

3y} Uo Jaguinu,, 0} 8Insodxa :OAIA U] «
juawieal bunnp

Moam Aq xaam Al0ydaless ybiam [enjoe
'SA pajoadxa Buiydels) :OAIA U] «
Aioyoalen

1ybB1am 3]13e]OA J0o/puE UIBLadUN

uo pasnaoy s1diios Jeurbew] «

ureh ybram (Juaned Aq

paulyap se) [enueIsgns pue Juediyubis
uo Buisnooy sydiios :feurbew] «

ures 1yBIsAn J0 Jead

SUOIIRIBPISUOD [eIIUID

YdJeasay
a1n1n4 10} 1sa48)u] JO suonsand

9JUBpPIAT JUalInd

(sa)yoeoaddy
juswWiIeal] [eJoineyag [enusiod

Author Manuscript

"SUOIIRJIBPISUOD [e31UI[D pUe ‘Ydseasal
aininy 1oy suonsanb ‘sayoroidde asay) 10) aouspIAS Jua.LINI ‘sayoeoidde Juawiean Jeioineyaq [enualod ‘swoidwAs Japiosip Bunes ueAs|al-AlIxuy

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 February 01.

Clin Psychol Rev. Author manuscript



Page 41

Schaumberg et al.

aoueplony abe

w| Apog

|un

JaN0 asuodsal aAI198Y4e pue aARIUBOD 8anpal 0} aAlas Aew
3Insodxa OAIA Ul Ue se Buiyoayd Apoq [eanio Buionpuj «
Jauuew Ajawi e ul Buluaaiaiul ul pue ‘aauasald s
BuiAynuapi ur Anouyip aseasdul Aew YdIym ‘ssausseme
10 [9A8] 3Y1 MOJag SIN220 Uayo Buydayd Apog «
slolneyaq Alajes [eaidAy ueyy ABojoyred

Buires Jo 1x81U02 BY} U1 SUOIIOUNY BTeUIB)[e 8AIBS Aew
Burxoayd Apoq ‘Jaijal aleipawiwi apIA0Id 10U SA0P 1l SY o

Joineysq siyy

Buionpal Je pawre suonuaAIaul snoldwil
pue dojansp pue ‘uorauNy S} pueIsIspuN
J1a11aq 01 JapJo U1 Aressadau si Buryoayd
Apoq paonpul Ajjeiuawiiiadxa ‘OAIA

u1 Jo 1oedwi pade|ap pue aeipawiwi

3y} y1oq Jo Buipuelsiapun panoidwl] «

"(9T0Z *"[e 30 uasuer) uonIpuod ,dAIIsod,, ay)

U1 30y} 0} pasedwod awil JaAO0 J0IABYS( SoUBPIOAR
paseasdap pue sued Apoq payreo JO SSausAlldeIle
panIsalad ay} ul sasealoul Jarealh Apuesiyiubis
palelisuowap UoIpUod ,aAIreBau,, 3y} Ul 3soy |
‘(sued Apoq aAnoee paulap-41as Jo Buiyaays Apoq
u1 abebus 0] paxse) ,.annisod,, Jo (sued Apoq payisip
10 Buyaayo Apoq ui abebua o3 payse) .annebau,,
9J9M JeY} SUOIIPUOI 8INS0dXa 0} PaZIWOpUe.

a1aMm (gz =) uonaeysnessip Apoq ui ybiy sajewa «

398y Apoq

01 safun Buyoe.] :BULIOIUOW-J[3S «
dnaxew

Burteam Jou ‘uorenyis [e190s e ul
|[ews 001 azis e Bulylo|o Burream ‘}jes
Bur93yd INoYIIM 1oJwodsIp saxonoid
1ey3 Buiyio]d Burieapy OAIA U] «

Buiasyd Apog

SUIBWIOP Jay30 U UBIDIUl|D B 10} |00}
|ngasn e ag Aew wsiuondaiad Jo S1a0e) UIBLAD ‘810)a1a}
{(A18n0931 e $$899NS *8°1) JuBLWILaI] Ul sured onnadelayy

10} BuIALIS JUBWIBNE UBD UOIIBIUSLIO JUSWBABIYIY o

(8TOZ

“*|e 18 SouAeH) SUOIIUBAIBIUI JUBIBLIP
97e}ISS808U WIS|U01398}4ad JO S18dey
JUBJBYIP 41 PUB ‘UONUBAJSIUI JURLIEM
Aew wsiuonoayiad Jo syoadse yorym
BUIWISIBP O} PAPasU SI YdIeasal 10N
"spsepuels Jeuostad ybiy pue uiaduod
anlzenfeAs Buipnjoul ‘s1aoey Juslayip
0JUl UBY01g 8¢ UBD WSIUONIBYIad

(L0 e 10 UosuInaT

'V D) spepuels ybiy ul Saseasdsp 03 paj UoluaAIsul
ayy ‘Aupiqisesy Bunrensuowsp 03 uonippe uj ‘Aydiessiy
aInsodxa pajualIo-uoiidayiad e Jo ash sapnjoul

1ey} (quanedino ‘qHd ‘“uanedur) sbuimes ssoioe
palen|ens sem WsIuodayiad 1oy Juawieal) dnoib v «

slolneyaq Alayes paseq-wsiuondaylad
INOYIM S3IIAIDE [ewiou

Jo saunnou Buionoeid ‘sexeIsIW
Buyew Ajnyasodind :OATA U] «

WIS1U0119843d

J101ARY3(q Ajayes paleal uanaidadnaiaiul pue Aynuapi

01 uonuaAIRUI annadelayy aiinbai Aay1] []1m sainsodxa
1NJSS329NS ‘810J813Y} ‘13IY} UMOUUN Jo [eluslod

10 uondsdiad parens|a 0} anp ‘siolneyaq Alases ui abebua
0} abIn asealoul/aleAnow Aew Ajurepsoun pasealous

(asudins e si

S3W02IN0 Jeajoun 1oy [enualod ay} *6a)
Aurensoun pajoadxaun snsian (UMmouy sl
S3WO02IN0 Jeajoun Joy enusiod ay) “*6°a)
Aurenaoun payoadxa Buirenuaiayip
W04 11JoUaq PINOM U21easal

ainn4 *(0z0z “Ie 10 soukeH) sg3 yum
sjenpiaipul Buowre Aujigejosuooun

10 Aurepaoun 1oy Jayealb si

90URJIB|0JUI JaYIBYM Jeajoun Ajjualing «

(6T0Z e 10 Agsa)

s196.e) [e21ulfo Juenodwi ag Aew ] 81elS pue e
y10q 1se66ns s)nsay ‘pare|ndiuew Ajjeiuswiiadxa
sem (N “a°1) pawNsuod 81ej020y9d JO SIUBJUOD

a1 Jo abipajmous asaym sdnoib 0y paziwopuel
aJam (G8 =/V) UsWOM JO 3]dwes [eIIU1]9-UOU / «

surewiop Jayo Ui sainsodxa astidins
‘pooy Jo adA} ‘pooy JO JUNOWE ‘JUSIU0I
a110[ed umouun Buiajoaul ainsodxa
Jeaw ‘Buiybram 100 :OAIA U] «
SBWOINO UTeLIadun ;Teurbew] «

Awrenaaun Jo o

ouels|oju|

papuawwoai st [(8T0z ““Je 18 sapmoud}) Qo “ba]
a1nsodxa 211uad-1snbsip pasodold pue Jeay snsian 1snbsip
10} UOIIOUIIX? [enualayip 4o abpajmous| ‘ANAIISUSS
a1seb BuiaLp uonows Arewnid ayy 41 1snBsIp 4| »
"PapUBLLILIODAI

S1 JUSLUUOJIAUS 8Jes ® J0 JuaWwalndold pue aoueses|d
Jea1paw ‘auljaseq Je ssaulzzip pasealoul adualiadxa Aew
1yB1amiapun Jo/pue paysiINoUew are Oym S[enpIAIpU] «
‘sanijewIouqe

pale|al-| 1IN0 3|NJ 0} JUBWISSSSE [BIIPAL SAISUBY3IdWO0D
B 3pNjaul pjnoys ANAINSUSS 9111SeD SIY) O JUBWISSASSY «
‘AlAIISUsS

AJosuas pasealoul apnjoul (Q14yV “68) sg3 awos »

'S31B1S DAIID3YE JaU10 Jo ‘1SnBsIp ‘Jeay ul
suoleAa|a 0] pale|al sI AJIAIISUSS JLIIseD
pauaiyBiay Jaylaym Jo uorehnsanul

(6002 ‘Auoiuy 7 JaIUNH)

Buruuids apnjoul sasio1axa ainsodxa elqoydolawy «
(6T0Z "[e 19 []amsog)

Basneu adnpul 0} Jreyd e ui Buiuuids papnjoul sq3
10} a1nsodxa aA1ldad01a)ul JO SB1ISS aSeD [RIIUID VY «
"(6T0OZ “'Ie 19 e1oUase|d) 1SNBSIP Y)Mm pajeldosse
SuoITesuas [eaIsAyd aAISIane 0} 80UeIa|0} PJIng 0}
uonsabul axeysy|iw papnjoul ainsodxa aAldadolsiul
paseq-aoue}dadde Jo Apnis ased Jusdal e

"(6T0OZ “'[e 18 J8X9nZ) Suolyesuas

|eJadsIA Jueseajdun 0} sainsodxa sapnjoul |49y
10} ainsodxa aAndasoisiul paseq-aoueldaddy «

spooy Bunsnbsip,
‘Buruunds ajym Buipeal ‘Buluuids
‘sBulyl usioJ [|aWS OAIA UJ

SUOIIRIBPISUOD [edIUND

YdJeasay
a1n1n4 10} 1sa48)u] JO suonsand

9JUBpPIAT JUalInd

(sa)yoeoaddy
juswWiIeal] [eJoineyag [enusiod

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 February 01.

Clin Psychol Rev. Author manuscript



Page 42

Schaumberg et al.

Japiosip Buies ul suonoNpal Ja1eall Yylim paje1oosse
SI dYX 3 Tey} 80UsPIAS YiM ‘(€00Z “[e 18 0J01 ‘686T
'SR 79 IPIWYIS {002 “[e 18 UB][BIN-ZauIe
'686T ‘U8soy 7 fiequena y86T “'[e 18 BiaqualieT)
sBulpuy paxiw payesisuowsp spooy ,,a6uig,,

PapIOAR 10 paJea) 0} sasuodsal anloaye anebau
pue Aaixue Bunabie) sj020104d 44 X3 AlJe3 «

ainsodx3 anD abulg :OAIA U] «

Bunye ab

£

S|

AJan023J 10} UOITBAIIOW 8SEaIoUl ABW 3S12J18Xa

0} uInyas o1Bareals ‘(sa1a|yte anje “6a) syuaited swWOS IO «
uoluaAIaIUI 0} asuodsal 1oedwi AjaAnebau pue

Alannisod yroq Aew uonedionied uods/Auapi a19|Y1y «
Buruaniaiul 03 Jouid passasse A||nyaled ag pjnoys

yaiym ‘Abojoyred Buires Jo 1x81U0I aY) UI SUOKOUNY
aydesbolpi pue a119ads A1aA anIas Aew as1919XT «

Jeajoun Apuaind

sI ‘syuaied SS0J9e SALIBA SIY} YdIym

0} 9a.Bap 8y} pue ‘sg3 JO 1Xa1U02 3y}
ui Buraloyuial AjaAnebau “sa Ajaanisod
SI 8S19J9X3 YIIYM 0 JUSIX3 B »

(810 “Ie 18 Jowmq)

e1da0oe pue Al1jIgISes) |ellIul pajesIsuowap
(ze =Nv) e111011d a2l v Juswiabeuew
asuodsal ynum sainsodxa papelb sapnjoul
slapJosip Bunes yum syusijed ul as1alaxa aAlsjndwod
19681 01 paubisap Ajjeany1oads weibold v «

sabun Jajunod pue

anunuod 0} safun 01 ainsodxa ajowoid
0} 9S1249X3 JO S|aA3] MO| Ul abebua
:uonuanald asuodsal pue ainsodx3 «
aInsodx3 anD as1949X3 TOAIA U] «
$921A3p BuoRI} 8S1919X3 JO [eAOWA)
:uoije|ndiuew [eJUSWUOIIAUT o

351249X3 AAIS|

ndwo)

auole
Ajanis|ndwiod *sA JuawiIeal) JO 1Xa1u02 ayl ul Buiybram
JeynBal Jo souenodwi ayy ‘yuaned 4oy ysinBunsiq «

‘Alearindwa pajuewsip
aq Aew syybBram uoissas-ul Jo Aujn
pue (puljqun "SA pulq) aInjonis sy e

(uoissas “*68) Aep Jo sawiy pue sAep
214193ds 03 Buiybiam Jo UO1IOLIISAY
$S3008 9[€9S JO [eAOWA)
:uoje|ndiuew [eJUSWUOIIAUT o

BuiyBirapn anis

Indwo)d

sassao0.d Buiuonipuod
214199ds-1%91U09 [e1ualod SsaIppe 0] SIX3IU0I
/sBumas ajdnnw ul pa}aNpuod aq pPINoYs sainsodx3 «

sfesw

Burnp sfeni Jo jeaowss {{dgX3)
UonusAaid asudosal pue ainsodxy e

sfeniy palejai-bunel

ureh ybBram

0} pea| SPooy asay} Jeyl uoieloadxa areniadiad Aew
uonelolsal 3ybiam Bulinp spooy pateay JO UOIONPOIU|
Jea} aoueyUa pue Bulules| sulwlapun

Aew s1oineyaq A1ayes/aoueplone [eloiAeyaq 10 aAIIUBOD «

asuodsal

pue juswabebua annadesayy BuiAynuspl
ut isisse Aew ((s101neyaq Arayes)
adeasa pue ‘adueploAe ‘ssaubuljjim
ua1[o pue 1sideayy) sajqeLieA ssasoid
o1Inadelay) SI01UOW 1Y) YdJeasay e

"(9T0Z e 1 J340se|D) NV

yum sfenpiaipul Buowre swoldwAs @3 aaisindwod
-8A1Ss8sqO pue ($TOZ |8 18 Sse|bulals ‘210z e

19 sse|BulR)S) axelul 9110[ed Jajealb YIm pareroosse
Udaq aney $1090304d 4y X3 I14109ds-P0O0y-pases «

(ezz1d asa3yd paJesy 0] 1uoJaddad
Buippe “6°3) pooy palea) pawNSUOd
Apeai|e 0juo ppe Burureyd «
$31nsodxa pooy pue [eall TOAIA U] «

(spoo4 213198dS) aouepIony pooH

(610Z “I2 18 BQWO])

JUBWIEAJ] JO IX3JU0J B} Ul BPISQNS 03 ISe| B} JO aUO pue
‘s1apJosip Bunes onsoubeipsuesy ul swoldwAs snotoiulad
1S0W 8 JO BUO SI LUONe)SITessIP APoq ‘UoIIoe)SiessIp
Apog yum parerdosse Ajbuoas si aueplone Apog »

[e1o1auaq 1s0W
aq Aew sas1olaxa ainsodxa abew Apoq
Tey) Juswieas) Burnp usym Jeajoun e
awoano

10 sJ0JeJapow [enualod se paulwexa
8 pnoys suoinosip fendadiad

pue aAndadosaiul Jo A11IOASS «
(Buiuonipuodziuno

ajeidoidde alow aq Aew aanisod uayy
‘paseq-1snbsip 1) Jouadns si sydwoud
annisod ‘sa [eyuswbpnluou sanjoAul
ey} 8Insodxa JoIW JaYIBYM Jea|ouN «

30UEepIONR
abewi Apoq ul suo1oNpal paresIsuoWwap aney
ainsodxa Jouiw papinb pue (papinbun) aind yiog «
‘(810Z “I®

18 UaJI9 1900 ‘UOS|IM 7 AXsullaq)) uonoejsiessip
Apoq 89npai S3S119%d 8INS0dXd JOMIN o

ssaujnpuIw
pare|aJ-Apoq :BANI3I0IA1U] «
salnsodxa Joiw Bunnp

‘suolrenis [e190s Ul Buiyiofo Buiesnal
Burieam :21nsodxa J0LIIA TOATA U o

SUOIIRIBPISUOD [edIUND

YdJeasay
a1n1n4 10} 1sa48)u] JO suonsand

9JUBpPIAT JUalInd

(sa)yoeoaddy
juswWiIeal] [eJoineyag [enusiod

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 February 01.

Clin Psychol Rev. Author manuscript



Page 43

Schaumberg et al.

“axeul Buibpnl Ajrenioe jou si isidesayy

3} Jey) Jea| SI JUaI|D 3y} Jey} ainsua 0} Buysligap

pue ajeuoiyel ybBnoioy) pue Iesjd aiinbal pooy s,3ual|d
31 U BunUBWIWOD BAJOAUI 1By} S8INSOdXa OAIA UJ
susaned Joineyaq

alWIl[eall SUNNOJ O WLIOU 3} SPISINO ale ey} sassadold
Buiyes o1y19ads Jo Sfeniu 2119ads Sey [enpIAIpuUl 8y} i
Aprepnonued — Bunes a[1Iym Wwiay) 0} UoRUSIIE dIoW 10311p
sJabuens Tey) UOIBAISSAO d1IsIfeal B 8 Aew )1 ‘Jes way}
Buiyorem siabuelis apnjoul SIeaj aSOYM S[enpIAIpUl 10

Bunaip 1noge

SIUBLUILLIOD ‘S)UBILLIOD [eyuawbpnl
saxew 1sidesayl ajiym pooy Buijiy
Buriaplo pue isidesays yyum no Bunes
‘JUeINEISAl B 1R QUOJE ‘Slueinelsal 18
‘Ajiwey ‘SpusLiy Yim auljes SoOAIA U] «

suonens [e120s uil Buired Jo ses

sainsodxa

pauued Juswbne [Im (, Ja1yieay yonw os %00] noA,,
B'9) slapurISAQ JUad0oUUl WO} SUBLIWOD ‘IyBlamiapun
Ud3q pey OyM 80U} 40} UOITeI0ISal JYBIaM YIAA «

‘A1v1xue aoueseadde [e100s

10} sainsodxa ajelodiooul 0} Uaym pue
MOY UO 3|ge|IeAe Ajiuaiind si asuepinb
a1 Yuawieal) Jo sjans| ajdninw

18 Q3 10} SUOUAAIRIUI Paseq-ainsodxa
03Ul paresodiodul Ajjeiopasue a1y «

(8702 ‘816n0Y 7® slawwns) sioineyaq A1ayes

aseaIoul 0] PalINAISUl aS0Y) Yl asedwiod ysel paje|al
-goueJeadde OAIA-UI 0 AJIAIIORSI SSB] PAMOUS YoM

T 10} (soueteadde Buijeasuod Jo saoueISUI 8INPal
"B8) sloineyaq A1ayes asealdsp 01 PajonJlsul asoyy
‘swoydwiAs a1ydiowsAp Apog ynm asoyy Buowyy «

aInsodxa

10 8dA} Jayjoue JO IX8JU02 By}

u1 Apoq uo BunUBWIWOD 31elapauod
1ay0 Jo 1sidesay} ‘sajelapajuod
Adeltayy Aq aoueieadde uo paseq
pabpnl Buiag ‘suolrenyis [e190s ul
Buiyrofd Buifeansa Burieam :OAIA U] «

uonenjens souedeaddy aanebap Jo JesH /A18IXUy soueeaddy [e100S

J01ABY3(Q A18)eS B Se Salio[ed Jo uonewixoldde
pue BuiAjje: [eyusw e ul abebus Aew sfenpiAlpu] «
saoeds o11gnd Auew ui paisod SI JUSIUOJ BLIOJRYD «

UOITeWIOUI BLIOJED [euonIpel}

u1 uoisioald Jo xoe| Buipsehas

$108} 0} 8Insodxa :AJUreyadun «
uMoUuN SI JUSUOI J1I0[eI

8J3YM SUOIBN}IS U 8UIIea :OAIA U] «

Bununo) al

10[eD

ainsodxa ay3 Buimoyjoy

pue o} Joud ueld [eaw 0} a1ayYpe [|IM pue SIoIAeYa(
Aioyesuadwod Jayo ul BuiBebua Jabuoj ou si ays/ay
a1aym juiod e payoeal aney 03 Juaijed alinbal AN «
ainsodxa pauue|d ayealjdwod Aew 1x81uod |e190S
Jafire] 8yl ulynm Bunsey JusRILLIBIUL JO SN PaseaIdu]

s|eAtaiul JenBal ye Buryes

Burnpayas ‘uondwnsuod o10ed 0}
pajejal A1aIxue YHM IS ‘9xelul 91iojed
UMOUY UHM 3Insodxa [ea :OAIA U] »

Bunse4/uonolisey Aielsiq

Buibind jo Aujige|ieae paxo0]q 01 asuodsas Ui (as1olaxa
aNISSaaxa “*B8) sio1neyaq Aloresuadwiod/ssol Jybiam
aleussye ul abebus Jou saop juedionied Jeyl ainsug «

"(686T 'SHIEIN 79 IPIWYIS) NG YIMm

s|enpiAlpul Buowe J1WoA 03 8bin ul SUCHINPal YIM
pareldosse aq Aew Ng Ul Buiiwon 1oy 44 x3 ey
15866ns BuIWOA 10} ¥ X3 JO SUOIeN[eAs [eliu] «

(Butusyybn

1e04y) ‘AlAnoe |19 ‘[Ins Burjasy

“*B*3) SUOITESUSS [eUJaUl U0 SNI0Y/YNM
IS pUB SSBU||N} 89NPU| :BATINGI0IAI]
ainsodx3 anD abind :OAIA U] «

(Buniwon asn annexe) buiband

"(TTOZ “Ie 10 USOWIIN ‘€002
“|e 18 JaeD) dn-moj|0} Jeak-G pue -¢ Je swordwAs

SUOIIRIBPISUOD [edIUND

YdJeasay
a1n1n4 10} 1sa48)u] JO suonsand

9JUBpPIAT JUalInd

(sa)yoeoaddy
juswWiIeal] [eJoineyag [enusiod

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 February 01.

Clin Psychol Rev. Author manuscript



Page 44

Schaumberg et al.

(6T0Z “Ie 30 BINYZUBA) Buyes abulq pue Awjigel

Buowre suoneldosse Hunoddns swoydwAs g3 pue AS.Ld PIGIOWod JO SISA[eur XI0MIBU [BUOIIIBS-SSOID JUBJ3I B UM (9T0Z ‘JIOM

72 11349 IN) swordwAs gs1d wody Buideass 1o Buiqunu jo uonouny e ansas Aew ‘Buibind pue Buiyes abuig AjrejnoiJed ‘sioineysq g3 «
"(LT0Z ““Ie 18 pPOOMISHMA ‘8002 “[€ 18 Usmal) saoualiadxa [euoniows BuiAyiuspl Aynaiip 1o

‘elWAYIXale pue (STOZ ““[e 18 Japuane ‘0T0Z Yoend % Buly3) uone|nbaisAp uonows 1odal uslo Sa3 pue AS.Ld YHNM S[enpIAIpU|
"(TO0Z “1e 39 Y2I1J8PUOM Z00T ‘USUINIA 7 Ye|OWS) S10308) SH

juales Aprepnoiued Bunuasaidal ewnel) [enxas pue pooyp|iyd YIM ‘sg3 40} J03Ie} ¥SIJ 91319ads-Uou & paJapISuod SI aInsodxa euwel] «

(2002 *[e 38 UOSPNH)

Ng Ylm asou} Jo %Sy pue ‘a3d

UMM 850U} JO %92 ‘NV UMM S[enpiAipul
Buowe 95zT wouy abuel sg3 yum

asoy} Buowre sasoubeip gS.Ld awnayl| «

18pI0sIq SSaNs
ol7eWNEINSOd

(8T0Z [ 19 ‘Semlaz ‘UoSUIAST HTOZ **|e 18 UOSUIAST ‘8T0Z [ 18 ‘40S0.g ‘UoSulAgT) aourleadde

$,8U0 IN0ge snoAJau Buijaay pue a1jgnd ul Bures spnjoul Sg3 pue Qy'S Usamiag 198uuod Jo ,abplig, yeyr swoydwAs Buliinado-09 «
'(0T0Z [ 12 OpeUOp|RIN-Za1I9ND)(SeLalaed ‘sjfew Buiddoys ‘syueinelsal ““Ha) sbBuimas [e100s ui Bunes pue soueleadde

01 pajejas Juswhpnl [e100s jenusiod Buiprebal suoienys ul Ajje1oadss ‘sg3 Yum sjenpiAlpul ui syussaid Ajuowwod A1aixue [e190S «
(€702 “[e 38 UOSUIAGT ‘ZTOT ‘ybnegapoy

79 UOSUINGT) wisiuonoaylad aandeperew pue (ssueleadde s,auo uo Ajjeaisioads Juswbpnl [e190s Jo Jeay ayy) A1sixue adueleadde
[e100s Bulpnoul ‘sanijigeIaulnA pateys wouy 3 nsal Aew @S pue sa3 (0T0z ““Ie 19 Jauxong) AV 40 18suo Jare| s1oipald Ng «

(8002

“[e 19 019sNY ‘GE6T “'[e 18 UoMaMaIg)
(%7 2T) uone|ndod [esauab ayr

U1 sa1el ey} Ja1eald si Yolym ‘oppe-/T o

Japiosig
ApIXUY [e190S

“(ETOZ “[e 19 4%ONZ (LTOZ “[e 18 UMOIE "V "L :9T0Z “[e 19 J13yl0D-pueIg 'G00Z " I pAog) soueusiurew pue st

@3 ui ajoJ e Aejd Aew (suoiresuss aLiseb *Ha) suonesuas [earsAyd Buielajol A1 NoiLIp 10/pue saouaLadxa [eulalul PIoAe 0] Sidwany «
"(8T0Z "¢ 18 Jauuaig-uosdwoy ] ‘ZT0zZ ““[e 18 U0 N4 ‘8007 “"|e 18 ‘ewousg-W|oH ‘sisauy) ALAIISUSS AlaIXUe Palens|T «

‘(L102 “1e

18 umoig 'V "1) swordwAs g3 40 A1IaASS YIIM PajeId0sse aJe SuoIesuas Apog aAlsiane ‘Buijelsjol Aynauip pue ‘01 AUARISUSSIdAH «

((5TOZ ‘opnyn4 7® 01eS) uonednsuod ‘Buneolq ‘ssaujiny ‘A1aes Ajies *68) syurejdwod [euUNISIUI0NSES) «

(€T0Z e 18 061LIIS ‘E€TOZ “"|B 18 J3JI0pUIagO ‘£ TOZ “'Ie 18 Jauiag) Buissaoold pue (8002 ‘I8

19 S01e[|0d ‘£T0Z “'[e 18 apungerd) AlAIisuas ‘(8T0Z e 18 uosuijuar 210z “'[e 18 UMolg "V “1) Ssauateme anndasolaul pauaiybiaH «

(L00Z "l 18

uospnH ‘000z “‘Ie 18 Lepoo) uonendod
[esaush ayy Ul panIasqo sajel ueyy
Jaybiy pue sa3 Yum asoup JO 9yE-€

Japlosiq d1ued

‘(8T0Z “'Ie 19 ‘BleS ‘UuosuIAgT {2T0Z ‘Ja1IeM 7 As|1eg) esian-adIA pue (Buiydayd Apoq “69) sesuodsal [eioineyaq

214193ds Jo aAnoipaid ale (Buries Jano j0u0d Bulsol Jo Jeay ‘Ajgejjonuodun ybiam Burureb 6a) slybnoyr aaIssasqo Jo sadAl 1ounsiq «
"(STOZ “Ie 18 1uIuelD) Sen Bwinfeaw (9002 “Ie 19 plopunol) Bunioayd Apog

(1702 “"1e 18 JaAsN) Buisialaxa anisindwod “*6°a) ured ybram pateay Bunuanaid e pawie sg3 ul sI0IAeYaqg anladal pue suoisindwo) «
"(666T e 18 uelyeys) BuiopBuoim [eiow Jo aA1zRIIPUI SI

Jo/pue ureb yBlam 0} s8INqLIIU0I POy , UsppIaloy,, e Buijes Jo 10 ayy Buibewi Jo Inoge Buryuiyl yeyl Ja1jag ay ‘uoisny adeys-ybnoy | «
‘aso

U1 SUOISSasqo 0} ajqeJedwod suoubod asay} J0 aauegINISIP [eUOOWS pue Aduanbaly ayl Yim ‘(#T0Z “'Ie 18 OURLIOS-BIOIRS) (9TOZ “'[e 19 Japiosig
420]199g) 1€} Se saAjasway} 40 sabewl aaisnul pue Buies Jano [043u0d Bulso] Inoge siybnoyl sAaisniul aAey Aew SQ3 UM S[enpIAIpU| « (S66T “Ie 39 |91YL ‘Y00Z “|e 18 anis|ndwo)
(8702 "[e 19 ZeW|IA) QD0 PUB NV U8amiaq st 11auah paseys Juediubis aAey|) Q3 yM S[ENPIAIPUI JO 960G-EE ANISSISAO
"(0TOZ "I 10 [emey ‘TTOZ ““[e 38 NO|[3)UBISUOY) Palonpuod aq | *(200Z e 18 UOSPNH) A3 Ul %0T 49A0
01194 aney sajdwes @3 0 S|apow QS SNOLIBA JO 1) 8y} Buipebal s1se] anisuayadwiod ‘Janamoy ‘sajdwies @3 [ea1uljagns pue [ealuljd ‘(STOZ “"Ie 18 puRIgaAlIN ‘266T
u1 Juasaid ale adueploAe aAINUBO0D pue ‘uorrejualio walqoid aalrehau ‘A1iom Inode sjaljaq aAsod ‘Ajurelsaoun Jo aduBI8|0IUl PaleAs|T « ““Ie 18 B1agemyds {200z “Je 18 uospnH
(8102 ‘/66T “1e 18 1INg) NG Ul %GS5-0T «
e 18 Biaquineyas) swoydwAs paseg-Alsixue Jaylo eyl 8dUsdsajope Ul sg3 Jo anndipald alow ag Aew T abe 12 QO JO SwoldwAsS (5102
(9102 ‘uosuINaT 79 BleS ‘8TOZ “[e 19 B[eS '6TOZ |2 19 eles) Ajjeutpnibuol sg3 s1o1pald ALIopA “[e 18 puelgandN :866T [ 18 PIJus|I] Jspiosig
"(2T0Z ““[e 18 WIBYUIBIS ‘€TOZ ““[e 18 dnelS ‘8T0Z ““le 18 yuws 3 ukiyieyy) swoidwAs g3 031 o119ads pue Jessusb yiog aq Aew A1iom £/00Z ““Ie 18 UOSpPNH ‘000Z “*|e 18 Lepo) RBIXUY
SIY} JO JUBIUOD BY} pPUB ‘NG pue NV U10g Ul UOWWIOI 3Je ‘uolyeulwn. pue Auom yiog Buipnjoul ‘sassadold Bunjuiyl aanebau sannaday « /66T “[e 19 M1INg) NV Ul %/€-/ « pazifesaus)
(5102
““[e 39 puelganyln 12002 “|e 18 uospnH
'(8002 ‘13118 % J331s1][ed) (Apoq Jiayy BuimalA safeas “6a) 1jnwns parejal-ybiam Jo -adeys pue pooy JO a0UBPIOAR BAISBAIR « ‘0002 “'[e 18 Wepoo /66T e 19 NIINg)
(£T0Z ‘Uo1RIN0SSY ILIBIYIASH UBDdLIBWY) Ureb 1yB1am/ssaule) J0 Sieaj [euolielll Jo asusluj « S3 SS0JI. S[enpPIAIPUI JO 9% g€ 01 dN « e10oyd o119ads
sa3 J8paosig

dejsano wordwAs Jo/pue [enydasuod

Yum asoul Buowy serey A1pigiowod

pareja-A1BIXuy

'sJapJosip parejal-Alaixue pue siaplosip Bulies usamiaq dejsano [emdsduod pue sajes AlpIgIoWo)

‘¢ slqeL

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2022 February 01.

Clin Psychol Rev. Author manuscript



Page 45

Schaumberg et al.

*(ssoj Jo ureb ybram Jayia arebisul pjnod yaiym) Apog s,auo apiy 4o aA1deINe Ssa| Jeadde
01 241S3p B 0] 3INQLIIU0I pue (0TOZ “Je 18 %9eS /66T e 10 Ajsueq) abewi Apog s,auo aduanjjul Aew ‘Jejnaided ul ‘ewnel) [enxas «

dejsano woldwAs Jo/pue [enydasuod

sa3
Yum asoul Buowy serey A1pigiowod

Japaosia
pareja-A1BIXuY

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Clin Psychol Rev. Author manuscript; available in PMC 2022 February 01.



	Abstract
	Core symptom characteristics
	Fear of fatness and weight gain.
	Food avoidance.
	Binge eating and compensatory behaviors.

	Evidence of shared biobehavioral characteristics of ADs and EDs
	Genetic risk.
	Neurocognitive processes.
	Temperament and personality traits.

	Overlap with Specific Anxiety-Based Disorders.
	Features of EDs that are Distinct from ADs.
	The likelihood of certain feared outcomes.
	The role of reward in EDs.
	Compromised nutritional status.

	Treating the Overlap: Anxiety-Based Intervention Approaches
	Past Exposure-Based Work in EDs.
	Exposure to feared ED-related stimuli.
	Increasing present-moment awareness and experiential acceptance to reduce worry and repetitive negative thinking.
	Exposure and response prevention for compulsive behaviors.
	Interoceptive exposure (IE) for hypersensitivity to physical sensations.
	Social exposures.
	Imaginal exposure for distal negative outcomes.

	Components that may undermine or limit the use of exposure-based approaches in EDs
	The likelihood of certain feared outcomes.
	Considering the role of reward in ED symptom maintenance.
	Altered nutritional status in EDs.
	Additional emotions relevant to ED symptoms.
	Fixed beliefs.
	Heterogeneity of symptom presentation and function.
	Clinicians’ beliefs about exposure.

	Suggested future directions for mechanistic, translational, and clinical research
	Biologically-Based Mechanistic Research.
	Translational Research.
	Improving extinction learning.
	Identification of relevant moderators.
	Clinical Research.
	Comprehensive protocols targeting fear of weight gain.
	Relapse prevention and psychological recovery.
	Identifying therapeutic process variables that mark progress.

	Conclusions
	References
	Table 1.
	Table 2.

