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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 

– 5th 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 

et al., 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 

et al., 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 (Cederlöf 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 (rg = .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 (rg = .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 will lead 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 (BMI), 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, Brožek, 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 intensity/degree of the 

outcome, severity of distress accompanying these outcomes, and the tolerability 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; 

Skårderud, 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 (Skårderud, 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 

Schaumberg et al. Page 11

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



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 in 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 increase 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; 

Sepúlveda 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 

et al., 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 potential, 

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.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

This work was supported by the National Institute of Mental Health of the National Institutes of Health under award 
number T32 MH082761 (Drs. Anderson, Haynos, and Schaefer), T32MH0118261 (Dr. Gorrell), and K23 
MH112867 (Dr. Haynos), K01MH123914 (Dr. Schaumberg), the Preston and Hilda Davis Foundation, and the 
Klarman Family Foundation. This research did not receive any specific grant from funding agencies in the public, 
commercial, or not-for-profit sectors.

Biographies

Katherine Schaumberg is an Assistant Professor of Psychiatry at the University of 

Wisconsin – Madison. Katherine aims to understand dispositional and environmental 

circumstances under which individuals enact positive habits compared with those in which 

problematic behavior patterns arise. She examines eating and activity-related risk both in 

Schaumberg et al. Page 20

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



eating disorders and across psychiatric conditions. Further, she aims to use this information 

to promote empirically-based, individually-tailored treatment approaches that enhance 

mental health.

Erin E. Reilly is an Assistant Professor of Psychology at Hofstra University. She received 

her Ph.D. in clinical psychology from the University at Albany, SUNY in 2017 and 

completed her pre-doctoral internship and post-doctoral fellowship at the University of 

California, San Diego. Her research interests include better characterizing maintenance 

mechanisms and shared features of anxiety and eating disorders, and using this knowledge to 

adapt behavioral treatments for use in eating disorders. Her secondary lines of work focus on 

characterizing barriers to (a) the implementation of evidence-based treatments in real-life 

clinical settings and (b) the use of best practice assessment and statistical techniques in 

applied research settings.

Sasha Gorrell is a NIMH-funded T32 Postdoctoral Research Scholar at the University of 

California, San Francisco. She received her Ph.D. from University at Albany, SUNY in 2018 

and is currently working with the UCSF Eating Disorders Program team in treating 

adolescents and their families in family-based treatment for anorexia nervosa. Her research 

centers around the use of adaptive and maladaptive strategies for the self-regulation of 

weight, including affective and cognitive processes that contribute to decision-making and 

engagement in certain eating and exercise behaviors. She has a specific interest in 

mechanisms that differentially confer risk for anorexia nervosa, as well as in improving 

clinical outcomes for those who demonstrate treatment-resistant symptoms such as driven 

exercise.

Cheri A. Levinson is an Assistant Professor at the University of Louisville Department of 

Psychological & Brain Sciences. She completed her PhD at Washington University in St. 

Louis and her predoctoral internship at the University of North Carolina Center of 

Excellence in Eating Disorders. Dr. Levinson is the Director of the Eating Anxiety 

Treatment Laboratory and Clinical Director of the Louisville Center for Eating Disorders. 

Her research is focused on adapting treatments from the anxiety disorders, specifically 

exposure therapy, to the eating disorders, as well as developing methods to personalize 

eating disorder treatments.

Nicholas R. Farrell is the Clinical Director of Rogers Behavioral Health’s Oconomowoc 

campus and serves as the clinical lead of eating disorders services. He completed his Ph.D. 

at the University of Wyoming and his predoctoral internship at St. Joseph’s Healthcare 

Hamilton in Ontario, Canada. His research emphasizes the conceptual overlap between 

eating disorders and anxiety disorders and the use of exposure-based treatment strategies to 

address both types of conditions.

Tiffany A. Brown is a Psychologist and Assistant Project Scientist at the University of 

California, San Diego and a Research Scientist at San Diego State University. Her research 

interests include developing and evaluating interventions for eating disorders across the 

spectrum of risk, particularly in underserved/understudied populations. In particular, her 

research focuses on factors influencing eating disorder risk in male and LGBTQIA+ 

Schaumberg et al. Page 21

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



populations and evaluating body image and eating disorder interventions in these groups. 

Her work also focuses on better understanding how visceral hypersensitivity and gastric 

interoception play a role in the etiology and maintenance of eating disorders and how these 

factors can be targeted in treatment in restrictive eating disorders.

Kathryn M. Smith is a Research Scientist at the Neuropsychiatric Research Institute. She 

received her B.A. in Psychology in 2008 from Macalester College, and her Ph.D. in Clinical 

Psychology in 2014 from Kent State University. She completed her predoctoral internship in 

the eating disorders and self-injury track at Alexian Brothers Behavioral Health Hospital, 

after which she completed postdoctoral fellowships in the eating disorders program at 

Rogers Memorial Hospital (2014-2015) and at the Center for the Treatment for Eating 

Disorders at Children’s Hospitals and Clinics of Minnesota (2015-2016). She is interested in 

the assessment and treatment of eating disorders, including the use of ecological momentary 

assessment methods. Her primary interests include emotion regulation and co-occurring 

psychopathology in eating disorders and obesity.

Lauren M. Schaefer is a NEMH-funded T32 Postdoctoral Research Scholar at the Sanford 

Center for Biobehavioral Research in Fargo, ND. She received her Ph.D. from the University 

of South Florida in 2017, and completed her predoctoral internship at the University of 

North Carolina-Chapel Hill. Broadly, her research seeks to understand the mechanisms 

through which eating disorder onset, maintenance, and recovery occur, with the goal of 

translating these findings in order to improve intervention outcomes.

Jamal H. Essayli is an Assistant Professor in the Departments of Pediatrics and Psychiatry 

at the Penn State College of Medicine. Dr. Essayli received his Ph.D. in clinical psychology 

from the University of Hawaii at Manoa, and completed both his predoctoral internship and 

postdoctoral fellowship at the Penn State Health Milton S. Hershey Medical Center. Dr. 

Essayli serves as the program director for the adult partial hospitalization and intensive 

outpatient program for eating disorders at the Penn State Health Milton S. Hershey Medical 

Center. His primary research interests include improving the efficacy of cognitive-behavioral 

therapy for eating disorders and understanding body image experiences among LGBTQIA+ 

individuals.

Ann F. Haynos is an Assistant Professor in the Department of Psychiatry and Behavioral 

Sciences at the University of Minnesota. Dr. Haynos received her Ph.D. in clinical 

psychology from the University of Nevada, Reno in 2015, and completed a predoctoral 

internship at Duke University Medical Center and a postdoctoral fellowship at the University 

of Minnesota through the Midwest Regional Postdoctoral Training Grant in Eating Disorders 

Research T32. Dr. Haynos’ research focuses on unifying psychology and neuroscience to 

elucidate and intervene upon the precise decision-making mechanisms that promote the 

development and maintenance of eating disorders, especially anorexia nervosa and other 

disorders of restrictive eating.

Lisa M. Anderson is a NIMH-funded T32 Postdoctoral Research Scholar in the Department 

of Psychiatry and Behavioral Sciences at the University of Minnesota. She received her 

Ph.D. from the University at Albany, State University of New York in 2017, after completing 

Schaumberg et al. Page 22

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



her predoctoral internship at the University of Mississippi Medical Center/G. V. (Sonny) 

Montgomery VAMC Consortium. Her primary research interests include the identification 

of transdiagnostic behavioral and biological mechanisms that underlie anxiety and eating 

disorder symptom development and maintenance. This work informs a parallel line of 

research, which aims to translate these findings to the development and optimization of 

eating disorder interventions.

References

Abramowitz JS (2013). The practice of exposure therapy: relevance of cognitive-behavioral theory and 
extinction theory. Behav Ther, 44(4), 548–558. doi:10.1016/j.beth.2013.03.003 [PubMed: 
24094780] 

Abramowitz JS, Blakey SM, Reuman L, & Buchholz JL (2018). New Directions in the Cognitive-
Behavioral Treatment of OCD: Theory, Research, and Practice. Behav Ther, 49(3), 311–322. 
[PubMed: 29704962] 

Abramowitz JS, & Jacoby R (2015). Obsessive-compulsive and related disorders: a critical review of 
the new diagnostic class. Annual Review of Clinical Psychology, 11, 165–186.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders 
(DSM-5®). American Psychiatric Pub.

Anderson LM, Reilly EE, Thomas JJ, Eddy KT, Franko DL, Hormes JM, & Anderson DA (2018). 
Associations among fear, disgust, and eating pathology in undergraduate men and women. Appetite, 
125, 445–453. doi:10.1016/j.appet.2018.02.017 [PubMed: 29481914] 

Andrews G, Slade T, & Peters L (1999). Classification in psychiatry: ICD-10 versus DSM-IV. The 
British Journal of Psychiatry, 174(1), 3–5. [PubMed: 10211143] 

Anestis M, Holm-Denoma J, Gordon KH, Schmidt NB, & Joiner TE (2008). The role of anxiety 
sensitivity in eating pathology. Cognitive therapy and research, 32(3), 370–385.

Anestis M, Smith A, Fink EL, & Joiner TE (2008). Dysregulated Eating and Distress: Examining the 
Specific Role of Negative Urgency in a Clinical Sample. Cognitive therapy and research, 33(4), 
390–397. doi:10.1007/s10608-008-9201-2

Arch JJ, & Abramowitz JS (2015). Exposure therapy for obsessive-compulsive disorder: An 
optimizing inhibitory learning approach. Journal of Obsessive-Compulsive Related Disorders, 6, 
174–182.

Aspen V, Darcy AM, & Lock J (2013). A review of attention biases in women with eating disorders. 
27(5), 820–838.

Aspen V, Weisman H, Vannucci A, Nafiz N, Gredysa D, Kass A, Trockel M, Jacobi C, Wilfley D, & 
Taylor C (2014). Psychiatric co-morbidity in women presenting across the continuum of 
disordered eating. Eat Behav, 15(4), 686–693. doi:10.1016/j.eatbeh.2014.08.023 [PubMed: 
25462028] 

Avena NM, & Bocarsly ME (2012). Dysregulation of brain reward systems in eating disorders: 
neurochemical information from animal models of binge eating, bulimia nervosa, and anorexia 
nervosa. Neuropharmacology, 63(1), 87–96. doi:10.1016/j.neuropharm.2011.11.010 [PubMed: 
22138162] 

Bachner-Melman R, Zohar AH, & Ebstein RP (2006). An examination of cognitive versus behavioral 
components of recovery from anorexia nervosa. J Nerv Ment Dis, 194(9), 697–703. 
doi:10.1097/01.nmd.0000235795.51683.99 [PubMed: 16971822] 

Bailey N, & Waller G (2017). Body checking in non-clinical women: Experimental evidence of a 
specific impact on fear of uncontrollable weight gain. Int J Eat Disord, 50(6), 693–697. 
doi:10.1002/eat.22676 [PubMed: 28106919] 

Bardone-Cone AM, Hunt RA, & Watson HJ (2018). An Overview of Conceptualizations of Eating 
Disorder Recovery, Recent Findings, and Future Directions. Curr Psychiatry Rep, 20(9), 79. 
doi:10.1007/s11920-018-0932-9 [PubMed: 30094740] 

Schaumberg et al. Page 23

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Bardone-Cone AM, Wonderlich SA, Frost RO, Bulik CM, Mitchell JE, Uppala S, & Simonich H 
(2007). Perfectionism and eating disorders: current status and future directions. Clin Psychol Rev, 
27(3), 384–405. doi:10.1016/j.cpr.2006.12.005 [PubMed: 17267086] 

Behar R, Arancibia M, Gaete MI, Silva H, & Meza-Concha N (2018). The delusional dimension of 
anorexia nervosa: phenomenological, neurobiological and clinical perspectives. Archives of 
Clinical Psychiatry, 45(1), 15–21.

Belloch A, Roncero M, & Perpina C (2016). Obsessional and Eating Disorder-related Intrusive 
Thoughts: Differences and Similarities Within and Between Individuals Vulnerable to OCD or to 
EDs. Eur Eat Disord Rev, 24(6), 446–454. doi:10.1002/erv.2458 [PubMed: 27273811] 

Berg K, Crosby R, Cao L, Peterson C, Engel S, Mitchell J, & Wonderlich S (2013). Facets of negative 
affect prior to and following binge-only, purge-only, and binge/purge events in women with 
bulimia nervosa. J Abnorm Psychol, 122(1), 111–118. doi:10.1037/a0029703 [PubMed: 
22985015] 

Berner LA, Simmons AN, Wierenga CE, Bischoff-Grethe A, Paulus MP, Bailer UF, Ely AV, & Kaye 
WH (2017). Altered interoceptive activation before, during, and after aversive breathing load in 
women remitted from anorexia nervosa. Psychol Med, 1–13. doi:10.1017/S0033291717001635

Blakey SM, & Abramowitz JS (2016). The effects of safety behaviors during exposure therapy for 
anxiety: Critical analysis from an inhibitory learning perspective. Clin Psychol Rev, 49, 1–15. 
[PubMed: 27475477] 

Bosman RC, Borg C, & de Jong PJ (2016). Optimising Extinction of Conditioned Disgust. PLoS One, 
11(2), e0148626. doi:10.1371/journal.pone.0148626 [PubMed: 26849211] 

Boswell J, Anderson L, & Anderson D (2015). Integration of interoceptive exposure in eating disorder 
treatment. Clinical Psychology: Science and Practice, 22, 194–210.

Boswell JF, Anderson LM, Oswald JM, Reilly EE, Gorrell S, & Anderson DA (2019). A preliminary 
naturalistic clinical case series study of the feasibility and impact of interoceptive exposure for 
eating disorders. Behav Res Ther, 117, 54–64. doi:10.1016/j.brat.2019.02.004 [PubMed: 
30797537] 

Boswell JF, Farchione TJ, Sauer-Zavala S, Murray HW, Fortune MR, & Barlow DH (2013). Anxiety 
sensitivity and interoceptive exposure: a transdiagnostic construct and change strategy. Behav 
Ther, 44(3), 417–431. doi:10.1016/j.beth.2013.03.006 [PubMed: 23768669] 

Bou RK, Bou-Orm IR, Tabet Y, Souaiby L, & Azouri H (2018). Disgust and fear: common emotions 
between eating and phobic disorders. Eating and weight disorders: EWD.

Boyd C, Abraham S, & Kellow J (2005). Psychological features are important predictors of functional 
gastrointestinal disorders in patients with eating disorders. Scand J Gastroenterol, 40(8), 929–935. 
https://www.ncbi.nlm.nih.gov/pubmed/16170899 [PubMed: 16170899] 

Brainstorm Consortium, Anttila V, Bulik-Sullivan B, Finucane H, Walters R, Bras J, Duncan L, Escott-
Price V, Falcone G, Gormley P, Malik R, Patsopoulos N, Ripke S, Wei Z, Yu D, Lee P, Turley P, 
Grenier-Boley B, Chouraki V, Kamatani Y, Berr C, Letenneur L, Hannequin D, Amouyel P, 
Boland A, Deleuze J, Duron E, Vardarajan B, Reitz C, Goate A, Huentelman M, Kamboh M, 
Larson E, Rogaeva E, St George-Hyslop P, Hakonarson H, Kukull W, Farrer L, Barnes L, Beach T, 
Demirci F, Head E, Hulette C, Jicha G, Kauwe J, Kaye J, Leverenz J, Levey A, Lieberman A, 
Pankratz V, Poon W, Quinn J, Saykin A, Schneider L, Smith A, Sonnen J, Stern R, Van Deerlin V, 
Van Eldik L, Harold D, Russo G, Rubinsztein D, Bayer A, Tsolaki M, Proitsi P, Fox N, Hampel H, 
Owen M, Mead S, Passmore P, Morgan K, Nöthen M, Rossor M, Lupton M, Hoffmann P, 
Kornhuber J, Lawlor B, McQuillin A, Al-Chalabi A, Bis J, Ruiz A, Boada M, Seshadri S, Beiser 
A, Rice K, van der Lee S, De Jager P, Geschwind D, Riemenschneider M, Riedel-Heller S, Rotter 
J, Ransmayr G, Hyman B, Cruchaga C, Alegret M, Winsvold B , Palta P, Farh K, Cuenca-Leon E, 
Furlotte N, Kurth T, Ligthart L, Terwindt G, Freilinger T, Ran C, Gordon S, Borck G, Adams H, 
Lehtimäki T, Wedenoja J, Buring J, Schürks M, Hrafnsdottir M, Hottenga J, Penninx B, Artto V, 
Kaunisto M, Vepsäläinen S, Martin N, Montgomery G, Kurki M, Hämäläinen E, Huang H, Huang 
J, Sandor C, Webber C, Muller-Myhsok B, Schreiber S, Salomaa V, Loehrer E, Göbel H, Macaya 
A, Pozo-Rosich P, Hansen T, Werge T, Kaprio J, Metspalu A, Kubisch C, Ferrari M, Belin A, van 
den Maagdenberg A, Zwart J, Boomsma D, Eriksson N, Olesen J, Chasman D, Nyholt D, 
Avbersek A, Baum L, Berkovic S, Bradfield J, Buono R, Catarino C, Cossette P, De Jonghe P, 
Depondt C, Dlugos D, Ferraro T, French J, Hjalgrim H, Jamnadas-Khoda J, Kälviäinen R, Kunz 

Schaumberg et al. Page 24

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/16170899


W, Lerche H, Leu C, Lindhout D, Lo W, Lowenstein D, McCormack M, Møller R, Molloy A, Ng 
P, Oliver K, Privitera M, Radtke R, Ruppert A, Sander T, Schachter S, Schankin C, Scheffer I, 
Schoch S, Sisodiya S, Smith P, Sperling M, Striano P, Surges R, Thomas G, Visscher F, Whelan C, 
Zara F, Heinzen E, Marson A, Becker F, Stroink H, Zimprich F, Gasser T, Gibbs R, Heutink P, 
Martinez M, Morris H, Sharma M, Ryten M, Mok K, Pulit S, Bevan S, Holliday E, Attia J, Battey 
T, Boncoraglio G, Thijs V, Chen W, Mitchell B, Rothwell P, Sharma P, Sudlow C, Vicente A, 
Markus H, Kourkoulis C, Pera J, Raffeld M, Silliman S, Boraska Perica V, Thornton L, Huckins L, 
William Rayner N, Lewis C, Gratacos M, Rybakowski F, Keski-Rahkonen A, Raevuori A, Hudson 
J, Reichborn-Kjennerud T, Monteleone P, Karwautz A, Mannik K, Baker J, O’Toole J, Trace S, 
Davis O, Helder S, Ehrlich S, Herpertz-Dahlmann B, Danner U, van Elburg A, Clementi M, 
Forzan M, Docampo E, Lissowska J, Hauser J, Tortorella A, Maj M, Gonidakis F, Tziouvas K, 
Papezova H, Yilmaz Z, Wagner G, Cohen-Woods S, Herms S, Julia A, Rabionet R, Dick D, Ripatti 
S, Andreassen O, Espeseth T, Lundervold A, Steen V, Pinto D, Scherer S, Aschauer H, Schosser 
A, Alfredsson L, Padyukov L, Halmi K, Mitchell J, Strober M, Bergen A, Kaye W, Szatkiewicz J, 
Cormand B, Ramos-Quiroga J, Sánchez-Mora C, Ribasés M, Casas M, Hervas A, Arranz M, 
Haavik J, Zayats T, Johansson S, Williams N, Dempfle A, Rothenberger A, Kuntsi J, Oades R, 
Banaschewski T, Franke B, Buitelaar J, Arias Vasquez A, Doyle A, Reif A, Lesch K, Freitag C, 
Rivero O, Palmason H, Romanos M, Langley K, Rietschel M, Witt S, Dalsgaard S, Børglum A, 
Waldman I, Wilmot B, Molly N, Bau C, Crosbie J, Schachar R, Loo S, McGough J, Grevet E, 
Medland S, Robinson E, Weiss L, Bacchelli E, Bailey A, Bal V, Battaglia A, Betancur C, Bolton P, 
Cantor R, Celestino-Soper P, Dawson G, De Rubeis S, Duque F, Green A, Klauck S, Leboyer M, 
Levitt P, Maestrini E, Mane S, De-Luca D, Parr J, Regan R, Reichenberg A, Sandin S, Vorstman J, 
Wassink T, Wijsman E, Cook E, Santangelo S, Delorme R, Rogé B, Magalhaes T, Arking D, 
Schulze T, Thompson R, Strohmaier J, Matthews K, Melle I, Morris D, Blackwood D, McIntosh 
A, Bergen S, Schalling M, Jamain S, Maaser A, Fischer S, Reinbold C, Fullerton J, Guzman-Parra 
J, Mayoral F, Schofield P, Cichon S, Mühleisen T, Degenhardt F, Schumacher J, Bauer M, Mitchell 
P, Gershon E, Rice J, Potash J, Zandi P, Craddock N, Ferrier I, Alda M, Rouleau G, Turecki G, 
Ophoff R, Pato C, Anjorin A, Stahl E, Leber M, Czerski P, Cruceanu C, Jones I, Posthuma D, 
Andlauer T, Forstner A, Streit F, Baune B, Air T, Sinnamon G, Wray N, MacIntyre D, Porteous D, 
Homuth G, Rivera M, Grove J, Middeldorp C, Hickie I, Pergadia M, Mehta D, Smit J, Jansen R, 
de Geus E, Dunn E, Li Q, Nauck M, Schoevers R, Beekman A, Knowles J, Viktorin A, Arnold P, 
Barr C, Bedoya-Berrio G, Bienvenu O, Brentani H, Burton C, Camarena B, Cappi C, Cath D, 
Cavallini M, Cusi M, Darrow S, Denys D, Derks E, Dietrich A, Fernandez T, Figee M, Freimer N, 
Gerber G, Grados M, Greenberg E, Hanna G, Hartmann A, Hirschtritt M, Hoekstra P, Huang A, 
Huyser C, Illmann C, Jenike M, Kuperman S, Leventhal B, Lochner C, Lyon G, Macciardi F, 
Madruga-Garrido M, Malaty I, Maras A, McGrath L, Miguel E, Mir P, Nestadt G, Nicolini H, 
Okun M, Pakstis A, Paschou P, Piacentini J, Pittenger C, Plessen K, Ramensky V, Ramos E, Reus 
V, Richter M, Riddle M, Robertson M, Roessner V, Rosário M, Samuels J, Sandor P, Stein D, 
Tsetsos F, Van Nieuwerburgh F, Weatherall S, Wendland J, Wolanczyk T, Worbe Y, Zai G, Goes F, 
McLaughlin N, Nestadt P, Grabe H, Depienne C, Konkashbaev A, Lanzagorta N, Valencia-Duarte 
A, Bramon E, Buccola N, Cahn W, Cairns M, Chong S, Cohen D, Crespo-Facorro B, Crowley J, 
Davidson M, DeLisi L, Dinan T, Donohoe G, Drapeau E, Duan J, Haan L, Hougaard D, 
Karachanak-Yankova S, Khrunin A, Klovins J, Kučinskas V, Lee Chee Keong J, Limborska S, 
Loughland C, Lönnqvist J, Maher B, Mattheisen M, McDonald C, Murphy K, Nenadic I, van Os J, 
Pantelis C, Pato M, Petryshen T, Quested D, Roussos P, Sanders A, Schall U, Schwab S, Sim K, 
So H, Stögmann E, Subramaniam M, Toncheva D, Waddington J, Walters J, Weiser M, Cheng W, 
Cloninger R, Curtis D, Gejman P, Henskens F, Mattingsdal M, Oh S, Scott R, Webb B, Breen G, 
Churchhouse C, Bulik C, Daly M, Dichgans M, Faraone S, Guerreiro R, Holmans P, Kendler K, 
Koeleman B, Mathews C, Price A, Scharf J, Sklar P, Williams J, Wood N, Cotsapas C, Palotie A, 
Smoller J, Sullivan P, Rosand J, Corvin A, Neale B, Schott J, Anney R, Elia J, Grigoroiu-
Serbanescu M, Edenberg H, & Murray R (2018). Analysis of shared heritability in common 
disorders of the brain. Science, 360(6395). doi:10.1126/science.aap8757

Brand-Gothelf A, Parush S, Eitan Y, Admoni S, Gur E, & Stein D (2016). Sensory modulation disorder 
symptoms in anorexia nervosa and bulimia nervosa: A pilot study. Int J Eat Disord, 49(1), 59–68. 
doi:10.1002/eat.22460 [PubMed: 26354076] 

Brewerton TD, Lydiard RB, Herzog DB, Brotman AW, O’Neil PM, & Ballenger JC (1995). 
Comorbidity of axis I psychiatric disorders in bulimia nervosa. The Journal of clinical psychiatry.

Schaumberg et al. Page 25

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Brown LA, LeBeau RT, Chat KY, & Craske MG (2017). Associative learning versus fear habituation 
as predictors of long-term extinction retention. Cogn Emot, 31(4), 687–698. 
doi:10.1080/02699931.2016.1158695 [PubMed: 26998883] 

Brown M, Robinson L, Campione G, Wuensch K, Hildebrandt T, & Micali N (2017). Intolerance of 
Uncertainty in Eating Disorders: A Systematic Review and Meta-Analysis. Eur Eat Disord Rev. 
doi:10.1002/erv.2523

Brown T, Perry TR, Wierenga CE, & Kaye WH (2020). Incorporatinig fear, anxiety, and interoceptioni 
into eating disorder research and treatment: New directions, paradigms, and treatments Association 
for Behavioral Therapies.

Brown TA, Berner LA, Jones MD, Reilly EE, Cusack A, Anderson LK, Kaye WH, & Wierenga CE 
(2017). Psychometric Evaluation and Norms for the Multidimensional Assessment of Interoceptive 
Awareness (MAIA) in a Clinical Eating Disorders Sample. Eur Eat Disord Rev, 25(5), 411–416. 
doi:10.1002/erv.2532 [PubMed: 28714581] 

Buckner JD, Silgado J, & Lewinsohn PM (2010). Delineation of differential temporal relations 
between specific eating and anxiety disorders. J Psychiatr Res, 44(12), 781–787. doi:10.1016/
j.jpsychires.2010.01.014 [PubMed: 20185151] 

Bulik CM, Sullivan P, Carter F, McIntosh V, & Joyce PJPM (1998). The role of exposure with response 
prevention in the cognitive-behavioural therapy for bulimia nervosa. 28(3), 611–623.

Bulik CM, Sullivan PF, Fear J, & Joyce PRJAPS (1997). Eating disorders and antecedent anxiety 
disorders: a controlled study. 96(2), 101–107.

Butler AC, Chapman JE, Forman EM, & Beck AT (2006). The empirical status of cognitive-behavioral 
therapy: a review of meta-analyses. Clin Psychol Rev, 26(1), 17–31. doi:10.1016/j.cpr.2005.07.003 
[PubMed: 16199119] 

Cardi V, Leppanen J, Mataix-Cols D, Campbell IC, & Treasure J (2019). A case series to investigate 
food-related fear learning and extinction using in vivo food exposure in anorexia nervosa: A 
clinical application of the inhibitory learning framework. European eating disorders review, 27(2), 
173–181. [PubMed: 30198606] 

Carter FA, McIntosh VV, Joyce PR, Sullivan PF, & Bulik CM (2003). Role of exposure with response 
prevention in cognitive-behavioral therapy for bulimia nervosa: three-year follow-up results. Int J 
Eat Disord, 33(2), 127–135. doi:10.1002/eat.10126 [PubMed: 12616578] 

Cassin S, & von Ranson K (2005). Personality and eating disorders: a decade in review. Clin Psychol 
Rev, 25(1), 895–916. doi:10.1016/j.cpr.2005.04.012 [PubMed: 16099563] 

Castellini G, Polito C, Bolognesi E, D’Argenio A, Ginestroni A, Mascalchi M, Pellicano G, Mazzoni 
L, Rotella F, & Faravelli C (2013). Looking at my body. Similarities and differences between 
anorexia nervosa patients and controls in body image visual processing. J European Psychiatry, 
28(1), 427–435.

Cederlöf M, Thornton L, Baker J, Lichtenstein P, Larsson H, Rück C, Bulik C, & 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. 
doi:10.1002/wps.20251 [PubMed: 26407789] 

Cisler JM, & Koster EH (2010). Mechanisms of attentional biases towards threat in anxiety disorders: 
An integrative review. Clin Psychol Rev, 30(2), 203–216. doi:10.1016/j.cpr.2009.11.003 [PubMed: 
20005616] 

Cloninger CR, Przybeck TR, Svrakic DM, & Wetzel RD (1994). The Temperament and Character 
Inventory (TCI): A guide to its development and use.

Cooper PJ, Steere JJBR, & Therapy (1995). A comparison of two psychological treatments for bulimia 
nervosa: Implications for models of maintenance. 33(8), 875–885.

Costanzo F, Maritato A, Menghini D, Castiglioni MC, Zanna V, & Vicari S (2017). Non-invasive brain 
stimulation treatment in a group of adolescents with anorexia. European Psychiatry, 41, S548. 
doi:10.1016/j.eurpsy.2017.01.772

Craske M, Treanor M, Conway C, Zbozinek T, & Vervliet B (2014). Maximizing exposure therapy: an 
inhibitory learning approach. Behav Res Ther, 58, 10–23. doi:10.1016/j.brat.2014.04.006 
[PubMed: 24864005] 

Schaumberg et al. Page 26

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Craske MG, Hermans D, & Vervliet B (2018). State-of-the-art and future directions for extinction as a 
translational model for fear and anxiety. Philos Trans R Soc Lond B Biol Sci, 373(1742). 
doi:10.1098/rstb.2017.0025

Craske MG, Kircanski K, Zelikowsky M, Mystkowski J, Chowdhury N, & Baker A (2008). 
Optimizing inhibitory learning during exposure therapy. Behav Res Ther, 46(1), 5–27. [PubMed: 
18005936] 

Craske MG, Liao B, Brown L, & Vervliet B (2012). Role of inhibition in exposure therapy. Journal of 
Experimental Psychopathology, 3(3), jep. 026511.

Craske MG, Meuret AE, Ritz T, Treanor M, Dour H, & Rosenfield D (2019). Positive affect treatment 
for depression and anxiety: A randomized clinical trial for a core feature of anhedonia. J Consult 
Clin Psychol, 87(5), 457–471. doi:10.1037/ccp0000396 [PubMed: 30998048] 

Craske MG, Wolitzky-Taylor KB, Labus J, Wu S, Frese M, Mayer EA, & Naliboff BD (2011). A 
cognitive-behavioral treatment for irritable bowel syndrome using interoceptive exposure to 
visceral sensations. Behav Res Ther, 49(6–7), 413–421. doi:10.1016/j.brat.2011.04.001 [PubMed: 
21565328] 

Dansky BS, Brewerton TD, Kilpatrick DG, & O’Neil PM (1997). The National Women’s Study: 
relationship of victimization and posttraumatic stress disorder to bulimia nervosa. Int J Eat Disord, 
21(3), 213–228. https://www.ncbi.nlm.nih.gov/pubmed/9097195 [PubMed: 9097195] 

Davey GC, & Chapman L (2009). Disgust and eating disorder symptomatology in a non-clinical 
population: the role of trait anxiety and anxiety sensitivity. Clin Psychol Psychother, 16(4), 268–
275. doi:10.1002/cpp.623 [PubMed: 19639650] 

Deacon BJ, Farrell NR, Kemp JJ, Dixon LJ, Sy JT, Zhang AR, & McGrath PB (2013). Assessing 
therapist reservations about exposure therapy for anxiety disorders: the Therapist Beliefs about 
Exposure Scale. J Anxiety Disord, 27(8), 772–780. doi:10.1016/j.janxdis.2013.04.006 [PubMed: 
23816349] 

Delinsky SS, & Wilson GT (2006). Mirror exposure for the treatment of body image disturbance. Int J 
Eat Disord, 39(2), 108–116. doi:10.1002/eat.20207 [PubMed: 16231342] 

Dittmer N, Voderholzer U, von der Mühlen M, Marwitz M, Fumi M, Mönch C, Alexandridis K, Cuntz 
U, Jacobi C, & Schlegl S (2018). Specialized group intervention for compulsive exercise in 
inpatients with eating disorders: feasibility and preliminary outcomes. J Eat Disord, 6, 27. 
doi:10.1186/s40337-018-0200-8 [PubMed: 30214803] 

Dray J, & Wade TD (2012). Is the transtheoretical model and motivational interviewing approach 
applicable to the treatment of eating disorders? A review. Clinical Psychology Review, 32(6), 558–
565. [PubMed: 22819997] 

Duarte C, Ferreira C, & Pinto-Gouveia J (2016). At the core of eating disorders: Overvaluation, social 
rank, self-criticism and shame in anorexia, bulimia and binge eating disorder. Compr Psychiatry, 
66, 123–131. doi:10.1016/j.comppsych.2016.01.003 [PubMed: 26995245] 

Eddy K, Dorer D, Franko D, Tahilani K, Thompson-Brenner H, & Herzog D (2008). Diagnostic 
crossover in anorexia nervosa and bulimia nervosa: implications for DSM-V. Am J Psychiatry, 
165(2), 245–250. doi:10.1176/appi.ajp.2007.07060951 [PubMed: 18198267] 

Egan SJ, Wade TD, & Shafran R (2011). Perfectionism as a transdiagnostic process: a clinical review. 
Clin Psychol Rev, 31(2), 203–212. doi:10.1016/j.cpr.2010.04.009 [PubMed: 20488598] 

Egolf A, Siegrist M, & Hartmann C (2018). How people’s food disgust sensitivity shapes their eating 
and food behaviour. Appetite, 127, 28–36. doi:10.1016/j.appet.2018.04.014 [PubMed: 29680195] 

Ehring T, & Quack D (2010). Emotion regulation difficulties in trauma survivors: the role of trauma 
type and PTSD symptom severity. Behav Ther, 41(4), 587–598. doi:10.1016/j.beth.2010.04.004 
[PubMed: 21035621] 

Engel SG, Wonderlich SA, Crosby RD, Mitchell JE, Crow S, Peterson CB, Le Grange D, Simonich 
HK, Cao L, Lavender JM, & Gordon KH (2013). The role of affect in the maintenance of anorexia 
nervosa: evidence from a naturalistic assessment of momentary behaviors and emotion. JAbnorm 
Psychol, 122(3), 709–719. doi:10.1037/a0034010 [PubMed: 24016011] 

Espel HM, Goldstein SP, Manasse SM, & Juarascio AS (2016). Experiential acceptance, motivation 
for recovery, and treatment outcome in eating disorders. Eat Weight Disord, 21(2), 205–210. 
doi:10.1007/s40519-015-0235-7 [PubMed: 26511501] 

Schaumberg et al. Page 27

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/9097195


Essayli JH, Lane-Loney S, Zickgraf H, Scipioni A, & Ornstein R (2017). Is exposure to feared foods 
helpful or harmful during the weight restoration phase of treatment for adolescents with anorexia 
nervosa? Association for Behavioral and Cognittive Therapies, San Diego.

Essayli JH, & Vitousek KM (2020). Cognitive Behavioral Therapy with Eating Disordered Youth In 
Cognitive Behavioral Therapy in Youth: Tradition and Innovation (pp. 163–187). Springer.

Evers C, Dingemans A, Junghans AF, & Boeve A (2018). Feeling bad or feeling good, does emotion 
affect your consumption of food? A meta-analysis of the experimental evidence. Neurosci 
Biobehav Rev, 92, 195–208. doi:10.1016/j.neubiorev.2018.05.028 [PubMed: 29860103] 

Fairburn CG (2008). Eating disorders: The Transdiagnostic View and the Cognitive Behavioral Theory. 
Guilford Press http://doi.apa.org/?uid=2008-07785-002

Fairburn CG, Cooper Z, Doll HA, O’Connor ME, Bohn K, Hawker DM, Wales JA, & Palmer RL 
(2009). Transdiagnostic cognitive-behavioral therapy for patients with eating disorders: a two-site 
trial with 60-week follow-up. Am J Psychiatry, 166(3), 311–319. doi:10.1176/
appi.ajp.2008.08040608 [PubMed: 19074978] 

Farchione TJ, Fairholme CP, Ellard KK, Boisseau CL, Thompson-Hollands J, Carl JR, Gallagher MW, 
& Barlow DH (2012). Unified protocol for transdiagnostic treatment of emotional disorders: a 
randomized controlled trial. Behav Ther, 43(3), 666–678. doi:10.1016/j.beth.2012.01.001 
[PubMed: 22697453] 

Farrell NR, Brosof LC, Vanzhula IA, Christian C, Bowie OR, & Levinson CA (2019). Exploring 
Mechanisms of Action in Exposure-Based Cognitive Behavioral Therapy for Eating Disorders: 
The Role of Eating-Related Fears and Body-Related Safety Behaviors. Behavior Therapy. 
doi:10.1016/j.beth.2019.01.008

Farrell NR, Deacon BJ, Kemp JJ, Dixon LJ, & Sy JT (2013). Do negative beliefs about exposure 
therapy cause its suboptimal delivery? An experimental investigation. J Anxiety Disord, 27(8), 
763–771. doi:10.1016/j.janxdis.2013.03.007 [PubMed: 23602351] 

Farrell NR, Kemp JJ, Blakey SM, Meyer JM, & Deacon BJ (2016). Targeting clinician concerns about 
exposure therapy: A pilot study comparing standard vs. enhanced training. Behav Res Ther, 85, 
53–59. doi:10.1016/j.brat.2016.08.011 [PubMed: 27567972] 

Farstad SM, von Ranson KM, Hodgins DC, El-Guebaly N, Casey DM, & Schopflocher DP (2015). 
The influence of impulsiveness on binge eating and problem gambling: A prospective study of 
gender differences in Canadian adults. Psychology of Addictive Behaviors, 29(3), 805 http://
psycnet.apa.org/journals/adb/29/3/805 [PubMed: 25961146] 

Felmingham KL, Dobson-Stone C, Schofield PR, Quirk GJ, & Bryant RA (2013). The brain-derived 
neurotrophic factor Val66Met polymorphism predicts response to exposure therapy in 
posttraumatic stress disorder. Biol Psychiatry, 73(11), 1059–1063. doi:10.1016/
j.biopsych.2012.10.033 [PubMed: 23312562] 

Fichter MM, & Quadflieg N (2007). Long-term stability of eating disorder diagnoses. Int J Eat Disord, 
40 Suppl, S61–66. doi:10.1002/eat.20443 [PubMed: 17702021] 

Fischer S, Peterson CM, & McCarthy D (2013). A prospective test of the influence of negative urgency 
and expectancies on binge eating and purging. Psychol Addict Behav, 27(1), 294–300. 
doi:10.1037/a0029323 [PubMed: 22823545] 

Fladung A-K, Gron G, Grammer K, Hermberger B, Schilly E, Grasteit S, Wolf RC, Walter H, & von 
Wietersheim J (2009). A neural signature of anorexia nervosa in the ventral striatal reward system. 
American Journal of Psychiatry, 167(2), 206–212.

Foa EB, & Kozak M. J. J. P. b. (1986). Emotional processing of fear: exposure to corrective 
information. 99(1), 20.

Foerde K, Steinglass J, Shohamy D, & Walsh B (2015). Neural mechanisms supporting maladaptive 
food choices in anorexia nervosa. Nat Neurosci, 15(11), 1571–1573. doi:10.1038/nn.4136

Frewen PA, Dozois DJ, Neufeld RW, & Lanius RA (2008). Meta-analysis of alexithymia in 
posttraumatic stress disorder. J Trauma Stress, 21(2), 243–246. doi:10.1002/jts.20320 [PubMed: 
18404647] 

Fullana MA, Harrison BJ, Soriano-Mas C, Vervliet B, Cardoner N, Àvila-Parcet A, & Radua J (2015). 
Neural signatures of human fear conditioning: an updated and extended meta-analysis of fMRI 
studies [Original Article]. Molecular Psychiatry, 21, 500. doi:10.1038/mp.2015.8810.1038/

Schaumberg et al. Page 28

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://doi.apa.org/?uid=2008-07785-002
http://psycnet.apa.org/journals/adb/29/3/805
http://psycnet.apa.org/journals/adb/29/3/805


mp.2015.88https://www.nature.com/articles/mp201588#supplementary-informationhttps://
www.nature.com/articles/mp201588#supplementary-information [PubMed: 26122585] 

Fulton J, Lavender J, Tull M, Klein A, Muehlenkamp J, & Gratz K (2012). The relationship between 
anxiety sensitivity and disordered eating: the mediating role of experiential avoidance. Eat Behav, 
13(2), 166–169. doi:10.1016/j.eatbeh.2011.12.003 [PubMed: 22365805] 

Gale C, Holliday J, Troop NA, Serpell L, & Treasure J (2006). The pros and cons of change in 
individuals with eating disorders: a broader perspective. International Journal of Eating Disorders, 
39(5), 394–403.

Garber AK, Cheng J, Accurso EC, Adams SH, Buckelew SM, Kapphahn CJ, Kreiter A, Le Grange D, 
Machen VI, Moscicki AB, Saffran K, Sy AF, Wilson L, & Golden NH (2019). Weight Loss and 
Illness Severity in Adolescents With Atypical Anorexia Nervosa. Pediatrics, 144(6). doi:10.1542/
peds.2019-2339

Garcia-Soriano G, Roncero M, Perpina C, & Belloch A (2014). Intrusive thoughts in obsessive-
compulsive disorder and eating disorder patients: a differential analysis. Eur Eat Disord Rev, 
22(3), 191–199. doi:10.1002/erv.2285 [PubMed: 24596069] 

Garner DM, & Bemis KM (1982). A cognitive-behavioral approach to anorexia nervosa. Cognit Ther 
Res, 6(2), 123–150.

Garcia NM, Walker RS, & Zoellner LA (2018). Estrogen, progesterone, and the menstrual cycle: A 
systematic review of fear learning, intrusive memories, and PTSD. Clinical Psychology Review, 
66, 80–96. doi:10.1016/j.cpr.2018.06.005 [PubMed: 29945741] 

Gianini L, Liu Y, Wang Y, Attia E, Walsh BT, & Steinglass J (2015). Abnormal eating behavior in 
video-recorded meals in anorexia nervosa. Eat Behav, 19, 28–32. [PubMed: 26164671] 

Glasofer DR, Albano AM, Simpson ΗB, & Steinglass JE (2016). Overcoming fear of eating: A case 
study of a novel use of exposure and response prevention. Psychotherapy (Chic), 53(2), 223–231. 
doi:10.1037/pst0000048 [PubMed: 27267508] 

Godart NT, Flament MF, Lecrubier Y, & Jeammet P (2000). Anxiety disorders in anorexia nervosa and 
bulimia nervosa: co-morbidity and chronology of appearance. Eur Psychiatry. 15(1), 38–45. 
https://www.ncbi.nlm.nih.gov/pubmed/10713801 [PubMed: 10713801] 

Goodwin RD, & Fitzgibbon ML (2002). Social anxiety as a barrier to treatment for eating disorders. 
International Journal of Eating Disorders, 32(1), 103–106.

Graham BM, & Milad MR (2013). Blockade of Estrogen by Hormonal Contraceptives Impairs Fear 
Extinction in Female Rats and Women. Biological Psychiatry, 73(4), 371–378. doi:10.1016/
j.biopsych.2012.09.018 [PubMed: 23158459] 

Griffen TC, Naumann E, & Hildebrandt T (2018). Mirror exposure therapy for body image 
disturbances and eating disorders: A review. Clin Psychol Rev, 65, 163–174. doi:10.1016/
j.cpr.2018.08.006 [PubMed: 30223161] 

Gutiérrez-Maldonado J, Ferrer-García M, Caqueo-Urízar A, Moreno EJC, Behavior,, & Networking S 
(2010). Body image in eating disorders: The influence of exposure to virtual-reality environments. 
13(5), 521–531.

Haedt-Matt AA, & Keel PK (2011). Revisiting the affect regulation model of binge eating: a meta-
analysis of studies using ecological momentary assessment. Psychol Bull, 137(4), 660–681. 
doi:10.1037/a0023660 [PubMed: 21574678] 

Hayes SC, & Hofmann SG (2017). The third wave of cognitive behavioral therapy and the rise of 
process-based care. World Psychiatry, 16(3), 245–246. doi:10.1002/wps.20442 [PubMed: 
28941087] 

Haynos AF, Berg KC, Cao L, Crosby RD, Lavender JM, Utzinger LM, Wonderlich SA, Engel SG, 
Mitchell JE, & Le Grange D (2017). Trajectories of higher-and lower-order dimensions of 
negative and positive affect relative to restrictive eating in anorexia nervosa. Journal of Abnormal 
Psychology, 126(5), 495. [PubMed: 27893231] 

Haynos AF, Lavender JM, Nelson J, Crow SJ, & Peterson CB (2020). Moving towards specificity: A 
systematic review of cue features associated with reward and punishment in anorexia nervosa. 
Clin Psychol Rev, 79, 101872. doi:10.1016/j.cpr.2020.101872 [PubMed: 32521390] 

Haynos AF, Utzinger LM, Lavender JM, Crosby RD, Cao L, Peterson CB, Crow SJ, Wonderlich SA, 
Engel SG, Mitchell JE, Le Grange D, & Goldschmidt AB (2018). Subtypes of Adaptive and 

Schaumberg et al. Page 29

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/10713801


Maladaptive Perfectionism in Anorexia Nervosa: Associations with Eating Disorder and 
Affective Symptoms. J Psychopathol Behav Assess, 40(4), 691–700. doi:10.1007/
s10862-018-9672-8 [PubMed: 30636840] 

Heatherton TF, & Baumeister RF (1991). Binge eating as escape from self-awareness. Psychological 
bulletin, 110(1), 86 http://www.dartmouth.edu/~thlab/pubs/
91_Heatherton_Baumeister_PB.pdf”data-
clk=”hl=en&sa=T&oi=gga&ct=gga&cd=1&ei=BHcpVdHwAuPN0gHIw4HABw [PubMed: 
1891520] 

Hildebrandt T, Bacow T, Greif R, & Flores A (2014). Exposure-Based Family Therapy (FBT-E): An 
open case series of a new treatment for anorexia nervosa. Cognitive and Behavioral Practice, 
21(4), 470–484.

Hildebrandt T, Bacow T, Markella M, & Loeb K (2012). Anxiety in anorexia nervosa and its 
management using family-based treatment. Eur Eat Disord Rev, 20(1), e1–16. doi:10.1002/
erv.1071 [PubMed: 22223393] 

Hildebrandt T, Grotzinger A, Reddan M, Greif R, Levy I, Goodman W, & Schiller D (2015). Testing 
the disgust conditioning theory of food-avoidance in adolescents with recent onset anorexia 
nervosa. Behav Res Ther, 71, 131–138. doi:10.1016/j.brat.2015.06.008 [PubMed: 26131915] 

Hofmann SG, & Smits JA (2008). Cognitive-behavioral therapy for adult anxiety disorders: a meta-
analysis of randomized placebo-controlled trials. J Clin Psychiatry, 69(4), 621–632. https://
www.ncbi.nlm.nih.gov/pubmed/18363421 [PubMed: 18363421] 

Hope DA, Heimberg RG, & Turk CL (2010). Managing social anxiety: A cognitive-behavioral therapy 
approach. Treatments That Work.

Hudson JI, Hiripi E, Pope HG Jr., & Kessler RC (2007). The prevalence and correlates of eating 
disorders in the National Comorbidity Survey Replication. Biol Psychiatry, 61(3), 348–358. 
doi:10.1016/j.biopsych.2006.03.040 [PubMed: 16815322] 

Hunter PV, & Antony MM (2009). Cognitive-Behavioral Treatment of Emetophobia: The Role of 
Interoceptive Exposure. Cognitive and Behavioral Practice, 16(1), 84–91. doi:10.1016/
j.cbpra.2008.08.002

Jacobs MJ, Roesch S, Wonderlich SA, Crosby R, Thornton L, Wilfley DE, Berrettini WH, Brandt H, 
Crawford S, Fichter MM, Halmi KA, Johnson C, Kaplan AS, Lavia M, Mitchell JE, Rotondo A, 
Strober M, Woodside DB, Kaye WH, & Bulik CM (2009). Anorexia nervosa trios: behavioral 
profiles of individuals with anorexia nervosa and their parents. Psychol Med, 39(3), 451–461. 
doi:10.1017/S0033291708003826 [PubMed: 18578898] 

Jansen A, Voorwinde V, Hoebink Y, Rekkers M, Martijn C, & Mulkens S (2016). Mirror exposure to 
increase body satisfaction: Should we guide the focus of attention towards positively or 
negatively evaluated body parts? J Behav Ther Exp Psychiatry, 50, 90–96. doi:10.1016/
j.jbtep.2015.06.002 [PubMed: 26117584] 

Jenkinson PM, Taylor L, & Laws KR (2018). Self-reported interoceptive deficits in eating disorders: A 
meta-analysis of studies using the eating disorder inventory. J Psychosom Res, 110, 38–45. 
doi:10.1016/j.jpsychores.2018.04.005 [PubMed: 29764604] 

Kaye W, Bulik C, Thornton L, Barbarich N, & Masters K (2004). Comorbidity of anxiety disorders 
with anorexia and bulimia nervosa. Am J Psychiatry, 161(12), 2215–2221. doi:10.1176/
appi.ajp.161.12.2215 [PubMed: 15569892] 

Keel PK (2019). Purging disorder: recent advances and future challenges. Curr Opin Psychiatry, 32(6), 
518–524. doi:10.1097/YCO.0000000000000541 [PubMed: 31306252] 

Keel PK, Klump KL, Miller KB, McGue M, & Iacono WG (2005). Shared transmission of eating 
disorders and anxiety disorders. Int J Eat Disord, 38(2), 99–105. doi:10.1002/eat.20168 
[PubMed: 16134107] 

Kerr-Gaffney J, Harrison A, & Tchanturia K (2018). Social anxiety in the eating disorders: a 
systematic review and meta-analysis. Psychol Med, 1–15. doi:10.1017/S0033291718000752

Kesby A, Maguire S, Brownlow R, & Grisham J (2017). Intolerance of Uncertainty in eating disorders: 
An update on the field. Clin Psychol Rev, 56, 94–105. doi:10.1016/j.cpr.2017.07.002 [PubMed: 
28710918] 

Schaumberg et al. Page 30

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.dartmouth.edu/~thlab/pubs/91_Heatherton_Baumeister_PB.pdf”data-clk=”hl=en&sa=T&oi=gga&ct=gga&cd=1&ei=BHcpVdHwAuPN0gHIw4HABw
http://www.dartmouth.edu/~thlab/pubs/91_Heatherton_Baumeister_PB.pdf”data-clk=”hl=en&sa=T&oi=gga&ct=gga&cd=1&ei=BHcpVdHwAuPN0gHIw4HABw
http://www.dartmouth.edu/~thlab/pubs/91_Heatherton_Baumeister_PB.pdf”data-clk=”hl=en&sa=T&oi=gga&ct=gga&cd=1&ei=BHcpVdHwAuPN0gHIw4HABw
https://www.ncbi.nlm.nih.gov/pubmed/18363421
https://www.ncbi.nlm.nih.gov/pubmed/18363421


Kesby A, Maguire S, Vartanian LR, & Grisham JR (2019). Intolerance of uncertainty and eating 
disorder behaviour: Piloting a consumption task in a non-clinical sample. J Behav Ther Exp 
Psychiatry, 65, 101492. doi:10.1016/j.jbtep.2019.101492 [PubMed: 31202086] 

Kessler RC, Berglund PA, Chiu WT, Deitz AC, Hudson JI, Shahly V, Aguilar-Gaxiola S, Alonso J, 
Angermeyer MC, Benjet C, Bruffaerts R, de Girolamo G, de Graaf R, Maria Haro J, Kovess-
Masfety V, O’Neill S, Posada-Villa J, Sasu C, Scott K, Viana MC, & Xavier M (2013). The 
prevalence and correlates of binge eating disorder in the World Health Organization World 
Mental Health Surveys. Biol Psychiatry, 73(9), 904–914. doi:10.1016/j.biopsych.2012.11.020 
[PubMed: 23290497] 

Khedr EM, Elfetoh NA, Ali AM, & Noamany M (2014). Anodal transcranial direct current stimulation 
over the dorsolateral prefrontal cortex improves anorexia nervosa: A pilot study. Restor Neurol 
Neurosci, 32(6), 789–797. doi:10.3233/RNN-140392 [PubMed: 25189181] 

Klabunde M, Acheson DT, Boutelle KN, Matthews SC, & Kaye WH (2013). Interoceptive sensitivity 
deficits in women recovered from bulimia nervosa. Eat Behav, 14(4), 488–492. doi:10.1016/
j.eatbeh.2013.08.002 [PubMed: 24183142] 

Knowles KA, Jessup SC, & Olatunji BO (2018). Disgust in anxiety and obsessive-compulsive 
disorders: recent findings and future directions. Current psychiatry reports, 20(9), 68. [PubMed: 
30094516] 

Knuts I, Esquivel G, Kenis G, Overbeek T, Leibold N, Goossens L, & Schruers K (2014). 
Therapygenetics: 5-HTTLPR genotype predicts the response to exposure therapy for 
agoraphobia. Eur Neuropsychopharmacol, 24(8), 1222–1228. doi:10.1016/
j.euroneuro.2014.05.007 [PubMed: 24906789] 

Konstantellou A, Campbell M, Eisler I, Simic M, & Treasure J (2011). Testing a cognitive model of 
generalized anxiety disorder in the eating disorders. J Anxiety Disord, 25(7), 864–869. [PubMed: 
21632204] 

Koskina A, Campbell IC, & Schmidt U (2013). Exposure therapy in eating disorders revisited. 
Neurosci Biobehav Rev, 37(2), 193–208. doi:10.1016/j.neubiorev.2012.11.010 [PubMed: 
23201859] 

Kozak MJ, & Foa EB (1994). Obsessions, overvalued ideas, and delusions in obsessive-compulsive 
disorder. Behav Res Ther, 32(3), 343–353. https://www.ncbi.nlm.nih.gov/pubmed/8192634 
[PubMed: 8192634] 

Lavender JM, Wonderlich SA, Engel SG, Gordon KH, Kaye WH, & Mitchell JE (2015). Dimensions 
of emotion dysregulation in anorexia nervosa and bulimia nervosa: A conceptual review of the 
empirical literature. Clin. Psychol. Rev, 40, 111–122. doi:10.1016/j.cpr.2015.05.010 [PubMed: 
26112760] 

Leitenberg H, Gross J, Peterson J, & Rosen JC (1984). Analysis of an anxiety model and the process of 
change during exposure plus response prevention treatment of bulimia nervosa. Behavior 
Therapy, 15(1), 3–20.

Leitenberg H, & Rosen J (1989). Cognitive-behavioral therapy with and without exposure plus 
response prevention in treatment of bulimia nervosa: comment on Agras, Schneider, Arnow, 
Raeburn, and Telch. J Consult Clin Psychol, 57(6), 776–777. doi:10.1037/0022-006x.57.6.776 
[PubMed: 2600250] 

Leitenberg H, Rosen JC, Gross J, Nudelman S, & Vara LS (1988). Exposure plus response-prevention 
treatment of bulimia nervosa. J Consult Clin Psychol, 56(4), 535. [PubMed: 3198810] 

Levinson C, Brosof LC, Vanzhula I, Christian C, Jones P, Rodebaugh TL, Langer JK, White EK, 
Warren C, Weeks JW, Menatti A, Lim MH, & Fernandez KC (2018). Social anxiety and eating 
disorder comorbidity and underlying vulnerabilities: Using network analysis to conceptualize 
comorbidity. International Journal of Eating Disorders, 51(7), 693–709. doi:10.1002/eat.22890

Levinson C, Rapp J, & Riley EN (2014). Addressing the fear of fat: extending imaginal exposure 
therapy for anxiety disorders to anorexia nervosa. Eat Weight Disord, 19(4), 521–524. 
doi:10.1007/s40519-014-0115-6 [PubMed: 24691784] 

Levinson C, & Rodebaugh TL (2012). Social anxiety and eating disorder comorbidity: The role of 
negative social evaluation fears. Eat Behav, 13(1), 27–35. [PubMed: 22177392] 

Schaumberg et al. Page 31

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/8192634


Levinson C, & Rodebaugh TL (2016). Clarifying the prospective relationships between social anxiety 
and eating disorder symptoms and underlying vulnerabilities. Appetite, 107, 38–46. [PubMed: 
27444957] 

Levinson C, Rodebaugh TL, White EK, Menatti AR, Weeks JW, Iacovino JM, & Warren CSJA (2013). 
Social appearance anxiety, perfectionism, and fear of negative evaluation. Distinct or shared risk 
factors for social anxiety and eating disorders? , 67, 125–133. [PubMed: 23583741] 

Levinson C, Sala M, Fewell L, Brosof LC, Fournier L, & Lenze EJ (2018). Meal and snack-time eating 
disorder cognitions predict eating disorder behaviors and vice versa in a treatment seeking 
sample: A mobile technology based ecological momentary assessment study. Behav Res Ther, 
105, 36–42. doi:10.1016/j.brat.2018.03.008 [PubMed: 29614379] 

Levinson C, Zerwas S, Brosof L, Thornton L, Strober M, Pivarunas B, Crowley J, Yilmaz Z, Berrettini 
W, Brandt H, Crawford S, Fichter M, Halmi K, Johnson C, Kaplan A, La Via M, Mitchell J, 
Rotondo A, Woodside D, Kaye W, & Bulik C (2018). Associations between dimensions of 
anorexia nervosa and obsessive-compulsive disorder: An examination of personality and 
psychological factors in patients with anorexia nervosa. Eur Eat Disord Rev. doi:10.1002/
erv.2635

Levinson C, Zerwas S, Calebs B, Forbush K, Kordy H, Watson H, Hofmeier S, Levine M, Crosby R, 
Peat C, Runfola C, Zimmer B, Moesner M, Marcus M, & Bulik C (2017). The Core Symptoms 
of Bulimia Nervosa, Anxiety, and Depression: A Network Analysis. J Abnorm Psychol. 
doi:10.1037/abn0000254

Levinson CA, Brosof LC, Ram SS, Pruitt A, Russell S, & Lenze EJ (2019). Obsessions are strongly 
related to eating disorder symptoms in anorexia nervosa and atypical anorexia nervosa. Eat 
Behav, 34, 101298. doi:10.1016/j.eatbeh.2019.05.001 [PubMed: 31176948] 

Levinson CA, Brosof LC, Vanzhula IA, Bumberry L, Zerwas S, & Bulik CM (2017). Perfectionism 
Group Treatment for Eating Disorders in an Inpatient, Partial Hospitalization, and Outpatient 
Setting. Eur Eat Disord Rev, 25(6), 579–585. doi:10.1002/erv.2557 [PubMed: 29057604] 

Levinson CA, Christian C, Ram SS, Vanzhula I, Brosof LC, Michelson LP, & Williams BM (2020). 
Eating disorder symptoms and core eating disorder fears decrease during online imaginal 
exposure therapy for eating disorders. Journal of Affective Disorders, 276, 585–591. doi:10.1016/
j.jad.2020.07.075 [PubMed: 32794449] 

Levinson CA, Vanzhula IA, & Christian C (2019). Development and validation of the eating disorder 
fear questionnaire and interview: Preliminary investigation of eating disorder fears. Eat Behav, 
35, 101320. doi:10.1016/j.eatbeh.2019.101320 [PubMed: 31445189] 

Levinson CA, & Williams BM (2020). Eating disorder fear networks: Identification of central eating 
disorder fears. International Journal of Eating Disorders, eat.23382. doi:10.1002/eat.23382

Lilenfeld LR, Kaye WH, Greeno CG, Merikangas KR, Plotnicov K, Pollice C, Rao R, Strober M, 
Bulik CM, & Nagy L (1998). A controlled family study of anorexia nervosa and bulimia nervosa: 
psychiatric disorders in first-degree relatives and effects of proband comorbidity. Arch Gen 
Psychiatry, 55(7), 603–610. https://www.ncbi.nlm.nih.gov/pubmed/9672050 [PubMed: 9672050] 

Limburg K, Watson HJ, Hagger MS, & Egan SJ (2016). The Relationship Between Perfectionism and 
Psychopathology: A Meta-Analysis. J. Clin. Psychol. doi:10.1002/jclp.22435

Linde J, Ruck C, Bjureberg J, Ivanov VZ, Djurfeldt DR, & Ramnero J (2015). Acceptance-Based 
Exposure Therapy for Body Dysmorphic Disorder: A Pilot Study. Behav Ther, 46(4), 423–431. 
doi:10.1016/j.beth.2015.05.002 [PubMed: 26163707] 

Lommen MJ, Engelhard IM, Sijbrandij M, van den Hout MA, & Hermans D (2013). Pre-trauma 
individual differences in extinction learning predict posttraumatic stress. Behaviour research and 
therapy, 51(2), 63–67. [PubMed: 23261706] 

Lopez C, Tchanturia K, Stahl D, & Treasure J (2008). Central coherence in eating disorders: a 
systematic review. Psychol Med, 35(10), 1393–1404. doi:10.1017/S0033291708003486

Martinez-Mallén E, Castro-Fornieles J, Lázaro L, Moreno E, Morer A, Font E, Julien J, Vila M, & 
Toro J (2007). Cue exposure in the treatment of resistant adolescent bulimia nervosa. Int J Eat 
Disord, 40(7), 596–601. doi:10.1002/eat.20423 [PubMed: 17607695] 

Mathews A, & MacLeod C (2005). Cognitive vulnerability to emotional disorders. Annu Rev Clin 
Psychol, 1, 167–195. doi:10.1146/annurev.clinpsy.1.102803.143916 [PubMed: 17716086] 

Schaumberg et al. Page 32

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/9672050


McGuire JF, Orr SP, Essoe JK-Y, McCracken JT, Storch EA, & Piacentini J (2016). Extinction learning 
in childhood anxiety disorders, obsessive compulsive disorder and post-traumatic stress disorder: 
implications for treatment. Expert review of neurotherapeutics, 16(10), 1155–1174. [PubMed: 
27275519] 

McIntosh VVW, Carter FA, Bulik CM, Frampton CMA, & Joyce PR (2011). Five-year outcome of 
cognitive behavioral therapy and exposure with response prevention for bulimia nervosa. 
Psychological Medicine, 41(5), 1061–1071. doi:10.1017/S0033291710001583 [PubMed: 
20810005] 

McKay D, Sookman D, Neziroglu F, Wilhelm S, Stein DJ, Kyrios M, Matthews K, Veale D, & 
Accreditation Task Force of The Canadian Institute for Obsessive Compulsive, D. (2015). 
Efficacy of cognitive-behavioral therapy for obsessive-compulsive disorder. Psychiatry Res, 
227(1), 104–113. doi:10.1016/j.psychres.2015.02.004 [PubMed: 25937054] 

McNally RJ (2007). Mechanisms of exposure therapy: how neuroscience can improve psychological 
treatments for anxiety disorders. Clin Psychol Rev, 27(6), 750–759. doi:10.1016/
j.cpr.2007.01.003 [PubMed: 17292521] 

Mehler C, Wewetzer C, Schulze U, Warnke A, Theisen F, & Dittmann R (2001). Olanzapine in 
children and adolescents with chronic anorexia nervosa. A study of five cases. European Child 
and Adolescent Psychiatry, 10(2), 151–157. [PubMed: 11469288] 

Merwin RM, Timko CA, Moskovich AA, Ingle KK, Bulik CM, & Zucker NL (2011). Psychological 
inflexibility and symptom expression in anorexia nervosa. Eat Disord, 19(1), 62–82. 
doi:10.1080/10640266.2011.533606 [PubMed: 21181580] 

Merwin RM, Zucker NL, & Timko CA (2013). A Pilot Study of an Acceptance-Based Separated 
Family Treatment for Adolescent Anorexia Nervosa. Cogn Behav Pract, 20(4), 485–500. 
doi:10.1016/j.cbpra.2012.11.001 [PubMed: 27307691] 

Meyer C, Taranis L, Goodwin H, & Haycraft E (2011). Compulsive exercise and eating disorders. Eur 
Eat Disord Rev, 19(3), 174–189. [PubMed: 21584911] 

Micali N, Hilton K, Nakatani E, Heyman I, Turner C, & Mataix-Cols D (2011). Is childhood OCD a 
risk factor for eating disorders later in life? A longitudinal study. Psychol Med, 41(12), 2507–
2513. doi:10.1017/S003329171100078X [PubMed: 21733209] 

Micali N, Solmi F, Horton NJ, Crosby RD, Eddy KT, Calzo JP, Sonneville KR, Swanson SA, & Field 
AE (2015). Adolescent Eating Disorders Predict Psychiatric, High-Risk Behaviors and Weight 
Outcomes in Young Adulthood. J Am Acad Child Adolesc Psychiatry, 54(8), 652–659 e651. 
doi:10.1016/j.jaac.2015.05.009 [PubMed: 26210334] 

Mitchell KS, & Wolf EJ (2016). PTSD, food addiction, and disordered eating in a sample of primarily 
older veterans: The mediating role of emotion regulation. Psychiatry Res, 243, 23–29. 
doi:10.1016/j.psychres.2016.06.013 [PubMed: 27344589] 

Mountford V, Haase A, & Waller G (2006). Body checking in the eating disorders: Associations 
between cognitions and behaviors. Int J Eat Disord, 39(8), 708–715. [PubMed: 16868998] 

Mulkerrin Ú, Bamford B, & Serpell L (2016). How well does Anorexia Nervosa fit with personal 
values? An exploratory study. J Eat Disord, 4(1), 20. [PubMed: 27437100] 

Murphy R, Straebler S, Cooper Z, & Fairburn CG (2010). Cognitive behavioral therapy for eating 
disorders. Psychiatr Clin North Am, 33(3), 611–627. doi:10.1016/j.psc.2010.04.004 [PubMed: 
20599136] 

Murray H, Tabri N, Thomas J, Herzog D, Franko D, & Eddy K (2017). Will I get fat? 22-year weight 
trajectories of individuals with eating disorders. Int J Eat Disord. doi:10.1002/eat.22690

Murray SB, Loeb KL, & Le Grange D (2016). Dissecting the core fear in anorexia nervosa: Can we 
optimize treatment mechanisms? JAMA Psychiatry, 73(9), 891–892. doi:10.1001/
jamapsychiatry.2016.1623 [PubMed: 27463780] 

Murray SB, Strober M, Craske MG, Griffiths S, Levinson CA, & Strigo IA (2018). Fear as a 
translational mechanism in the psychopathology of anorexia nervosa. Neuroscience & 
Biobehavioral Reviews, 95, 383–395. doi:10.1016/j.neubiorev.2018.10.013 [PubMed: 30392878] 

Murray SB, Treanor M, Liao B, Loeb KL, Griffiths S, & Le Grange D (2016). Extinction theory & 
anorexia nervosa: Deepening therapeutic mechanisms. Behav Res Ther, 87, 1–10. doi:10.1016/
j.brat.2016.08.017 [PubMed: 27580026] 

Schaumberg et al. Page 33

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Neylan TC (2017). Frontal Lobe Moderators and Mediators of Response to Exposure Therapy in 
PTSD. Am J Psychiatry, 174(12), 1131–1133. doi:10.1176/appi.ajp.2017.17091056 [PubMed: 
29191039] 

Oberndorfer TA, Frank GK, Simmons AN, Wagner A, McCurdy D, Fudge JL, Yang TT, Paulus MP, & 
Kaye WH (2013). Altered insula response to sweet taste processing after recovery from anorexia 
and bulimia nervosa. Am J Psychiatry, 170(10), 1143–1151. doi:10.1176/appi.ajp.2013.11111745 
[PubMed: 23732817] 

Olatunji BO, Armstrong T, & Elwood L (2017). Is Disgust Proneness Associated With Anxiety and 
Related Disorders? A Qualitative Review and Meta-Analysis of Group Comparison and 
Correlational Studies. Perspect Psychol Sci, 12(4), 613–648. doi:10.1177/1745691616688879 
[PubMed: 28651058] 

Olatunji BO, Cisler JM, & Deacon BJ (2010). Efficacy of cognitive behavioral therapy for anxiety 
disorders: a review of meta-analytic findings. Psychiatr Clin North Am, 33(3), 557–577. 
doi:10.1016/j.psc.2010.04.002 [PubMed: 20599133] 

Olatunji BO, Forsyth JP, & Cherian A (2007). Evaluative differential conditioning of disgust: a sticky 
form of relational learning that is resistant to extinction. J Anxiety Disord, 21(6), 820–834. 
doi:10.1016/j.janxdis.2006.11.004 [PubMed: 17158024] 

Pallister E, & Waller G (2008). Anxiety in the eating disorders: understanding the overlap. Clin 
Psychol Rev, 28(3), 366–386. doi:10.1016/j.cpr.2007.07.001 [PubMed: 17707562] 

Pender S, Gilbert SJ, & Serpell L (2014). The neuropsychology of starvation: set-shifting and central 
coherence in a fasted nonclinical sample. PLoS One, 9(10), e110743. [PubMed: 25338075] 

Pittig A, Treanor M, LeBeau RT, & Craske MG (2018). The role of associative fear and avoidance 
learning in anxiety disorders: Gaps and directions for future research. Neuroscience & 
Biobehavioral Reviews, 88, 117–140. [PubMed: 29550209] 

Plasencia M, Sysko R, Fink K, & Hildebrandt T (2019). Applying the disgust conditioning model of 
food avoidance: A case study of acceptance-based interoceptive exposure. Int J Eat Disord, 52(4), 
473–477. doi:10.1002/eat.23045 [PubMed: 30793778] 

Pollatos O, Kurz AL, Albrecht J, Schreder T, Kleemann AM, Schopf V, Kopietz R, Wiesmann M, & 
Schandry R (2008). Reduced perception of bodily signals in anorexia nervosa. Eat Behav, 9(4), 
381–388. doi:10.1016/j.eatbeh.2008.02.001 [PubMed: 18928900] 

Powers MB, Medina JL, Burns S, Kauffman BY, Monfils M, Asmundson GJ, Diamond A, McIntyre C, 
& Smits JA (2015). Exercise Augmentation of Exposure Therapy for PTSD: Rationale and Pilot 
Efficacy Data. Cogn Behav Ther, 44(4), 314–327. doi:10.1080/16506073.2015.1012740 
[PubMed: 25706090] 

Puhl R, & Suh Y (2015). Stigma and eating and weight disorders. Curr Psychiatry Rep, 17(3), 10.

Rawal A, Park RJ, & Williams JMG (2010). Rumination, experiential avoidance, and dysfunctional 
thinking in eating disorders. Behav Res Ther, 48(9), 851–859. [PubMed: 20598670] 

Reilly EE, Anderson LM, Gorrell S, Schaumberg K, & Anderson DA (2017). Expanding exposure-
based interventions for eating disorders. Int J Eat Disord, 50(10), 1137–1141. doi:10.1002/
eat.22761 [PubMed: 28815659] 

Reilly EE, Lavender JM, Berner LA, Brown TA, Wierenga CE, & Kaye WH (2018). Could repetitive 
negative thinking interfere with corrective learning? The example of anorexia nervosa. Int J Eat 
Disord. doi:10.1002/eat.22997

Rich E. J. S. o. h., & illness (2006). Anorexic dis (connection): managing anorexia as an illness and an 
identity. 28(3), 284–305.

Roberts ME, Tchanturia K, & Treasure JL (2010). Exploring the neurocognitive signature of poor set-
shifting in anorexia and bulimia nervosa. J Psychiatr Res, 44(14), 964–970. doi:10.1016/
j.jpsychires.2010.03.001 [PubMed: 20398910] 

Ruscio AM, Brown TA, Chiu WT, Sareen J, Stein MB, & Kessler RC (2008). Social fears and social 
phobia in the USA: results from the National Comorbidity Survey Replication. Psychol Med, 
38(1), 15–28. [PubMed: 17976249] 

Sack M, Boroske-Leiner K, & Lahmann C (2010). Association of nonsexual and sexual 
traumatizations with body image and psychosomatic symptoms in psychosomatic outpatients. 

Schaumberg et al. Page 34

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Gen Hosp Psychiatry, 32(3), 315–320. doi:10.1016/j.genhosppsych.2010.01.002 [PubMed: 
20430236] 

Sala M, Brosof LC, & Levinson CA (2019). Repetitive negative thinking predicts eating disorder 
behaviors: A pilot ecological momentary assessment study in a treatment seeking eating disorder 
sample. Behav Res Ther, 112, 12–17. doi:10.1016/j.brat.2018.11.005 [PubMed: 30466030] 

Sala M, Egbert AH, Lavender JM, & Goldschmidt AB (2018). Affect, reward, and punishment in 
anorexia nervosa: a narrative overview. Eat Weight Disord. doi:10.1007/s40519-018-0588-9

Sala M, & Levinson C (2016). The longitudinal relationship between worry and disordered eating: Is 
worry a precursor or consequence of disordered eating? Eat Behav, 23, 28–32. [PubMed: 
27448512] 

Sato Y, & Fukudo S (2015). Gastrointestinal symptoms and disorders in patients with eating disorders. 
Clin J Gastroenterol, 8(5), 255–263. doi:10.1007/s12328-015-0611-x [PubMed: 26499370] 

Schaefer LM, Smith KE, Anderson LM, Cao L, Crosby RD, Engel SG, Crow SJ, Peterson CB, & 
Wonderlich SA (2020). The role of affect in the maintenance of binge-eating disorder: Evidence 
from an ecological momentary assessment study. J Abnorm Psychol, 129(4), 387–396. 
doi:10.1037/abn0000517 [PubMed: 32212743] 

Schaumberg K, Zerwas S, Goodman E, Yilmaz Z, Bulik C, & Micali N (2018). Anxiety disorder 
symptoms at age 10 predict eating disorder symptoms and diagnoses in adolescence. Journal of 
Child Psychology and Psychiatry.

Schmidt U, & Marks IM (1989). Exposure plus prevention of bingeing vs. exposure plus prevention of 
vomiting in bulimia nervosa: A crossover study. Journal of Nervous and Mental Disease.

Schwalberg MD, Barlow DH, Alger SA, & Howard LJ (1992). Comparison of bulimics, obese binge 
eaters, social phobics, and individuals with panic disorder on comorbidity across DSM-III—R 
anxiety disorders. J Abnorm Psychol, 101(4), 675. [PubMed: 1430607] 

Sepúlveda MI, Nadeau JM, Whelan MK, Oiler CM, Ramos A, Riemann BC, & Storch EA (2017). 
Intensive family exposure-based cognitive-behavioral treatment for adolescents with anorexia 
nervosa. Psicothema, 29(4), 433–439. [PubMed: 29048300] 

Shafran R, Teachman BA, Kerry S, & Rachman S (1999). A cognitive distortion associated with eating 
disorders: Thought-shape fusion. British Journal of Clinical Psychology, 38(2), 167–179.

Shufelt CL, Torbati T, & Dutra E (2017). Hypothalamic Amenorrhea and the Long-Term Health 
Consequences. Seminars in Reproductive Medicine, 35(3), 256–262. doi:10.1055/
s-0037-1603581 [PubMed: 28658709] 

Silberg JL, & Bulik CM (2005). The developmental association between eating disorders symptoms 
and symptoms of depression and anxiety in juvenile twin girls. J Child Psychol Psychiatry, 
46(12), 1317–1326. doi:10.1111/j.1469-7610.2005.01427.x [PubMed: 16313432] 

Simmons JR, Smith GT, & Hill KK (2002). Validation of eating and dieting expectancy measures in 
two adolescent samples. Int J Eat Disord, 31(4), 461–473. [PubMed: 11948651] 

Skårderud F (2007). Shame and pride in anorexia nervosa: A qualitative descriptive study. Eur Eat 
Disord Rev, 15(2), 81–97. [PubMed: 17676677] 

Sloan T, Telch M. J. J. B. r., & therapy (2002). The effects of safety-seeking behavior and guided threat 
reappraisal on fear reduction during exposure: An experimental investigation. 40(3), 235–251.

Smith KE, Mason TB, Johnson JS, Lavender JM, & Wonderlich SA (2018). A systematic review of 
reviews of neurocognitive functioning in eating disorders: The state-of-the-literature and future 
directions. Int J Eat Disord, 51(8), 798–821. doi:10.1002/eat.22929 [PubMed: 30102781] 

Smith KE, Mason TB, & Lavender JM (2018). Rumination and eating disorder psychopathology: A 
meta-analysis. Clin Psychol Rev.

Smolak L, & Murnen SK (2002). A meta-analytic examination of the relationship between child sexual 
abuse and eating disorders. Int J Eat Disord, 31(2), 136–150. https://www.ncbi.nlm.nih.gov/
pubmed/11920975 [PubMed: 11920975] 

Smyth JM, Wonderlich SA, Heron KE, Sliwinski MJ, Crosby RD, Mitchell JE, & Engel SG (2007). 
Daily and momentary mood and stress are associated with binge eating and vomiting in bulimia 
nervosa patients in the natural environment. J Consult Clin Psychol, 75(4), 629–638. 
doi:10.1037/0022-006X.75.4.629 [PubMed: 17663616] 

Schaumberg et al. Page 35

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.ncbi.nlm.nih.gov/pubmed/11920975
https://www.ncbi.nlm.nih.gov/pubmed/11920975


Startup H, Lavender A, Oldershaw A, Stott R, Tchanturia K, Treasure J, Schmidt UJB, & 
psychotherapy, c. (2013). Worry and rumination in anorexia nervosa. 41(3), 301–316.

Steinglass J, Albano AM, Simpson HB, Carpenter K, Schebendach J, & Attia E (2012). Fear of food as 
a treatment target: exposure and response prevention for anorexia nervosa in an open series. Int J 
Eat Disord, 45(4), 615–621. doi:10.1002/eat.20936 [PubMed: 21541979] 

Steinglass JE, Albano AM, Simpson HB, Wang Y, Zou J, Attia E, & Walsh BT (2014). Confronting 
fear using exposure and response prevention for anorexia nervosa: A randomized controlled pilot 
study. Int J Eat Disord, 47(2), 174–180. doi:10.1002/eat.22214 [PubMed: 24488838] 

Steinglass JE, Sysko R, Glasofer D, Albano AM, Simpson HB, & Walsh BT (2011). Rationale for the 
application of exposure and response prevention to the treatment of anorexia nervosa. Int J Eat 
Disord, 44(2), 134–141. doi:10.1002/eat.20784 [PubMed: 20127936] 

Sternheim L, Startup H, Saeidi S, Morgan J, Hugo P, Russell A, Schmidt U. J. J. o. B. T., & Psychiatry 
E (2012). Understanding catastrophic worry in eating disorders: Process and content 
characteristics. 43(4), 1095–1103.

Stice E, Davis K, Miller NP, & Marti CN (2008). Fasting increases risk for onset of binge eating and 
bulimic pathology: A 5-year prospective study. Journal of Abnormal Psychology, 117(4), 941–
946. http://psycnet.apa.org/psycinfo/2008-16252-019 [PubMed: 19025239] 

Stojek M, Shank LM, Vannucci A, Bongiomo DM, Nelson EE, Waters AJ, Engel SG, Boutelle KN, 
Pine DS, & Yanovski JA (2018). A systematic review of attentional biases in disorders involving 
binge eating. Appetite.

Strigo IA, Matthews SC, Simmons AN, Oberndorfer T, Klabunde M, Reinhardt LE, & Kaye WH 
(2013). Altered insula activation during pain anticipation in individuals recovered from anorexia 
nervosa: evidence of interoceptive dysregulation. Int J Eat Disord, 46(1), 23–33. doi:10.1002/
eat.22045 [PubMed: 22836447] 

Summers BJ, & Cougle JR (2018). An experimental test of the role of appearance-related safety 
behaviors in body dysmorphic disorder, social anxiety, and body dissatisfaction. Journal of 
Abnormal Psychology, 127(8), 770. [PubMed: 30307259] 

Tanner MK, Hake HS, Bouchet CA, & Greenwood BN (2018). Running from fear: Exercise 
modulation of fear extinction. Neurobiol Learn Mem, 151, 28–34. doi:10.1016/j.nlm.2018.03.021 
[PubMed: 29614374] 

Tchanturia K, Lounes N, & Holttum S (2014). Cognitive remediation in anorexia nervosa and related 
conditions: a systematic review. Eur Eat Disord Rev, 22(6), 454–462. doi:10.1002/erv.2326 
[PubMed: 25277720] 

Thiel A, Broocks A, Ohlmeier M, Jacoby GE, & Schussler G (1995). Obsessive-compulsive disorder 
among patients with anorexia nervosa and bulimia nervosa. Am J Psychiatry, 152(1), 72. 
[PubMed: 7802124] 

Thomas JJ, & Eddy KT (2018). Cognitive-behavioral therapy for avoidant/restrictive food intake 
disorder: children, adolescents, and adults. Cambridge University Press.

Thompson C, & Park S (2016). Barriers to access and utilization of eating disorder treatment among 
women. Arch Womens Ment Health, 19(5), 753–760. doi:10.1007/s00737-016-0618-4 [PubMed: 
26971265] 

Thompson-Brenner H, Boswell JF, Espel-Huynh H, Brooks G, & Lowe MR (2018). Implementation of 
transdiagnostic treatment for emotional disorders in residential eating disorder programs: A 
preliminary pre-post evaluation. Psychother Res, 1–17. doi:10.1080/10503307.2018.1446563

Todd TP, Vurbic D, & Bouton ME (2014). Behavioral and neurobiological mechanisms of extinction in 
Pavlovian and instrumental learning. Neurobiol Learn Mem, 108, 52–64. doi:10.1016/
j.nlm.2013.08.012 [PubMed: 23999219] 

Tomba E, Tecuta L, Crocetti E, Squarcio F, & Tomei G (2019). Residual eating disorder symptoms and 
clinical features in remitted and recovered eating disorder patients: A systematic review with 
meta-analysis. Int J Eat Disord, 52(7), 759–776. doi:10.1002/eat.23095 [PubMed: 31169332] 

Toro J, Cervera M, Feliu MH, Garriga N, Jou M, Martinez E, & Toro E (2003). Cue exposure in the 
treatment of resistant bulimia nervosa. Int J Eat Disord, 34(2), 227–234. doi:10.1002/eat.10186 
[PubMed: 12898559] 

Schaumberg et al. Page 36

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://psycnet.apa.org/psycinfo/2008-16252-019


Trace S, Baker J, Peñas-Lledó E, & Bulik C (2013). The genetics of eating disorders. Annual Review 
of Clinical Psychology, 9, 589–620. doi:10.1146/annurev-clinpsy-050212-185546

Treasure J, Cardi V, & Kan C (2012). Eating in eating disorders. Eur Eat Disord Rev, 20(1), e42–49. 
doi:10.1002/erv.1090 [PubMed: 21275008] 

Turner H, Tatham M, Lant M, Mountford VA, & Waller G (2014). Clinicians’ concerns about 
delivering cognitive-behavioural therapy for eating disorders. Behav Res Ther, 57, 38–42. 
doi:10.1016/j.brat.2014.04.003 [PubMed: 24793719] 

Twohig MP, & Levin ME (2017). Acceptance and Commitment Therapy as a Treatment for Anxiety 
and Depression: A Review. Psychiatr Clin North Am, 40(4), 751–770. doi:10.1016/
j.psc.2017.08.009 [PubMed: 29080598] 

Ulfvebrand S, Birgegård A, Norring C, Högdahl L, & von Hausswolff-Juhlin Y. J. P. r. (2015). 
Psychiatric comorbidity in women and men with eating disorders results from a large clinical 
database. 230(2), 294–299.

van ’t Wout-Frank M, Shea MT, Larson VC, Greenberg BD, & Philip NS (2019). Combined 
transcranial direct current stimulation with virtual reality exposure for posttraumatic stress 
disorder: Feasibility and pilot results. Brain Stimul, 12(1), 41–43. doi:10.1016/j.brs.2018.09.011 
[PubMed: 30266416] 

Vanzhula IA, Calebs B, Fewell L, & Levinson CA (2019). Illness pathways between eating disorder 
and post-traumatic stress disorder symptoms: Understanding comorbidity with network analysis. 
Eur Eat Disord Rev, 27(2), 147–160. doi:10.1002/erv.2634 [PubMed: 30084217] 

Vitousek K, Watson S, & Wilson GT (1998). Enhancing motivation for change in treatment-resistant 
eating disorders. Clin Psychol Rev, 18(4), 391–420. doi:10.1016/s0272-7358(98)00012-9 
[PubMed: 9638355] 

Vitousek KB, & Hollon SD (1990). The investigation of schematic content and processing in eating 
disorders. Cognitive therapy and research, 14(2), 191–214.

Waller G, Cordery H, Corstorphine E, Hinrichsen H, Lawson R, Mountford V, & Russell K (2007). 
Cognitive behavioral therapy for eating disorders: A comprehensive treatment guide. Cambridge 
University Press.

Waller G, Stringer H, & Meyer C (2012). What cognitive behavioral techniques do therapists report 
using when delivering cognitive behavioral therapy for the eating disorders? J Consult Clin 
Psychol, 80(1), 171–175. doi:10.1037/a0026559 [PubMed: 22141595] 

Waller G, Turner H, Tatham M, Mountford VA, & Wade T (2019). Breif Cognitive Behavioural 
Therapy for Non-underweight Patientts: CBT-T for Eating Disorders. Routledge.

Waller G, Walsh KDS, & Wright C (2016). Impact of education on clinicians’ attitudes to exposure 
therapy for eating disorders. Behav Res Ther, 76, 76–80. [PubMed: 26686264] 

Watson HJ, Yilmaz Z, Thornton LM, Hubel C, Coleman JRI, Gaspar HA, Bryois J, Hinney A, Leppa 
VM, Mattheisen M, Medland SE, Ripke S, Yao S, Giusti-Rodriguez P, Anorexia Nervosa 
Genetics I, Hanscombe KB, Purves KL, Eating Disorders Working Group of the Psychiatric 
Genomics C, Adan RAH, Alfredsson L, Ando T, Andreassen OA, Baker JH, Berrettini WH, 
Boehm I, Boni C, Perica VB, Buehren K, Burghardt R, Cassina M, Cichon S, Clementi M, Cone 
RD, Courtet P, Crow S, Crowley JJ, Danner UN, Davis OSP, de Zwaan M, Dedoussis G, 
Degortes D, DeSocio JE, Dick DM, Dikeos D, Dina C, Dmitrzak-Weglarz M, Docampo E, 
Duncan LE, Egberts K, Ehrlich S, Escaramis G, Esko T, Estivill X, Farmer A, Favaro A, 
Fernandez-Aranda F, Fichter MM, Fischer K, Focker M, Foretova L, Forstner AJ, Forzan M, 
Franklin CS, Gallinger S, Giegling I, Giuranna J, Gonidakis F, Gorwood P, Mayora MG, 
Guillaume S, Guo Y, Hakonarson H, Hatzikotoulas K, Hauser J, Hebebrand J, Helder SG, Herms 
S, Herpertz-Dahlmann B, Herzog W, Huckins LM, Hudson JI, Imgart H, Inoko H, Janout V, 
Jimenez-Murcia S, Julia A, Kalsi G, Kaminska D, Kaprio J, Karhunen L, Karwautz A, Kas MJH, 
Kennedy JL, Keski-Rahkonen A, Kiezebrink K, Kim YR, Klareskog L, Klump KL, Knudsen 
GPS, La Via MC, Le Hellard S, Levitan RD, Li D, Lilenfeld L, Lin BD, Lissowska J, Luykx J, 
Magistretti PJ, Maj M, Mannik K, Marsal S, Marshall CR, Mattingsdal M, McDevitt S, 
McGuffin P, Metspalu A, Meulenbelt I, Micali N, Mitchell K, Monteleone AM, Monteleone P, 
Munn-Chernoff MA, Nacmias B, Navratilova M, Ntalla I, O’Toole JK, Ophoff RA, Padyukov L, 
Palotie A, Pantel J, Papezova H, Pinto D, Rabionet R, Raevuori A, Ramoz N, Reichborn-
Kjennerud T, Ricca V, Ripatti S, Ritschel F, Roberts M, Rotondo A, Rujescu D, Rybakowski F, 

Schaumberg et al. Page 37

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Santonastaso P, Scherag A, Scherer SW, Schmidt U, Schork NJ, Schosser A, Seitz J, Slachtova L, 
Slagboom PE, Slof-Op ’t Landt MCT, Slopien A, Sorbi S, Swiatkowska B, Szatkiewicz JP, 
Tachmazidou I, Tenconi E, Tortorella A, Tozzi F, Treasure J, Tsitsika A, Tyszkiewicz-Nwafor M, 
Tziouvas K, van Elburg AA, van Furth EF, Wagner G, Walton E, Widen E, Zeggini E, Zerwas S, 
Zipfel S, Bergen AW, Boden JM, Brandt H, Crawford S, Halmi KA, Horwood LJ, Johnson C, 
Kaplan AS, Kaye WH, Mitchell JE, Olsen CM, Pearson JF, Pedersen NL, Strober M, Werge T, 
Whiteman DC, Woodside DB, Stuber GD, Gordon S, Grove J, Henders AK, Jureus A, Kirk KM, 
Larsen JT, Parker R, Petersen L, Jordan J, Kennedy M, Montgomery GW, Wade TD, Birgegard 
A, Lichtenstein P, Norring C, Landen M, Martin NG, Mortensen PB, Sullivan PF, Breen G, & 
Bulik CM (2019). Genome-wide association study identifies eight risk loci and implicates 
metabo-psychiatric origins for anorexia nervosa. Nat Genet, 51(8), 1207–1214. doi:10.1038/
s41588-019-0439-2 [PubMed: 31308545] 

Weissman RS, Frank GKW, Klump KL, Thomas JJ, Wade T, & Waller G (2017). The current status of 
cognitive behavioral therapy for eating disorders: Marking the 51st Annual Convention of the 
Association of Behavioral and Cognitive Therapies. Int J Eat Disord, 50(12), 1444–1446. 
doi:10.1002/eat.22809 [PubMed: 29210517] 

Westwood H, Kerr-Gaffney J, Stahl D, & Tchanturia K (2017). Alexithymia in eating disorders: 
Systematic review and meta-analyses of studies using the Toronto Alexithymia Scale. J 
Psychosom Res, 99, 66–81. doi:10.1016/j.jpsychores.2017.06.007 [PubMed: 28712432] 

Wildes JE, Forbes EE, & Marcus MD (2014). Advancing research on cognitive flexibility in eating 
disorders: The importance of distinguishing attentional set-shifting and reversal learning. Int J 
Eat Disord, 47(3), 227–230. [PubMed: 24407978] 

Wilson GT, Rossiter E, Kleifield EI, & Lindholm L (1986). Cognitive-behavioral treatment of bulimia 
nervosa: a controlled evaluation. Behav Res Ther, 24(3), 277–288. [PubMed: 3460591] 

Wonderlich SA, Crosby RD, Mitchell JE, Thompson KM, Redlin J, Demuth G, Smyth J, & Haseltine 
B (2001). Eating disturbance and sexual trauma in childhood and adulthood. International Journal 
of Eating Disorders, 30(4), 401–412. doi:10.1002/eat.1101

Yilmaz Z, Halvorsen M, Bryois J, Yu D, Thornton LM, Zerwas S, Micali N, Moessner R, Burton CL, 
Zai G, Erdman L, Kas MJ, Arnold PD, Davis LK, Knowles JA, Breen G, Scharf JM, Nestadt G, 
Mathews CA, Bulik CM, Mattheisen M, Crowley JJ, Eating Disorders Working Group of the 
Psychiatric Genomics Consortium, & Tourette Syndrome Obsessive-Compulsive Disorder 
Working Group of the Psychiatric Genomics Consortium. (2018). Examination of the shared 
genetic basis of anorexia nervosa and obsessive-compulsive disorder. Mol Psychiatry, 
doi:10.1038/s41380-018-0115-4

Yook K, Kim KH, Suh SY, & Lee KS (2010). Intolerance of uncertainty, worry, and rumination in 
major depressive disorder and generalized anxiety disorder. J Anxiety Disord, 24(6), 623–628. 
doi:10.1016/j.janxdis.2010.04.003 [PubMed: 20439149] 

Zucker N, Mauro C, Craske M, Wagner HR, Datta N, Hopkins H, Caldwell K, Kiridly A, Marsan S, 
Maslow G, Mayer E, & Egger H (2017). Acceptance-based interoceptive exposure for young 
children with functional abdominal pain. Behav Res Ther, 97, 200–212. doi:10.1016/
j.brat.2017.07.009 [PubMed: 28826066] 

Zucker NL, LaVia MC, Craske MG, Foukal M, Harris AA, Datta N, Savereide E, & Maslow GR 
(2019). Feeling and body investigators (FBI): ARFID division-An acceptance-based interoceptive 
exposure treatment for children with ARFID. Int J Eat Disord, 52(4), 466–472. doi:10.1002/
eat.22996 [PubMed: 30597590] 

Zucker NL, Merwin RM, Bulik CM, Moskovich A, Wildes JE, & Groh J (2013). Subjective experience 
of sensation in anorexia nervosa. Behav Res Ther, 51(6), 256–265. doi:10.1016/
j.brat.2013.01.010 [PubMed: 23523866] 

Zwipp J, Hass J, Schober I, Geisler D, Ritschel F, Seidel M, Weiss J, Roessner V, Hellweg R, & 
Ehrlich S (2014). Serum brain-derived neurotrophic factor and cognitive functioning in 
underweight, weight-recovered and partially weight-recovered females with anorexia nervosa. 
Prog Neuropsychopharmacol Biol Psychiatry, 54, 163–169. doi:10.1016/j.pnpbp.2014.05.006 
[PubMed: 24859292] 

Schaumberg et al. Page 38

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



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.
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