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Abstract

Purpose of Review—In current review, we evaluate the current literature examining the role of
disgust in eating disorders (EDs), and provide a theoretical model designed to inform the study
and treatment of disgust-based symptoms in EDs.

Recent Findings—Findings from this review suggest that aberrant disgust-conditioning
processes represent promising but understudied mechanisms that may contribute to the risk and
maintenance of core eating disorder (ED) psychopathology. In addition, preliminary evidence
supports the use of interventions designed to target aversive disgust cues and disrupt maladaptive
disgust-based conditioning that may maintain eating pathology. However, experimental studies
designed to elucidate the role of disgust and aversive learning processes remain limited.

Summary—Disgust is a promising risk and maintenance factor in EDs. Future systematic
investigation is needed to examine disgust-based processes at a mechanistic level in order to better
understand the links between disgust, avoidance behaviors, and EDs. Further investigation of the
mechanistic role of disgust in EDs is warranted.
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Introduction

Eating disorders (EDs), including anorexia nervosa (AN), bulimia nervosa (BN), avoidant/
restrictive food intake disorder (ARFID), and binge eating disorder (BED), are characterized
by elevated rates of mortality [1], medical complications [2], and decreased quality of life
[3]. The processes underlying ED symptoms remain poorly understood and data indicates
that current first-line treatments result in remission for only 60% of patients [4, 5]. Given the
need for effective interventions, it is critical that research and clinical efforts aim to better
identify and characterize key factors underlying core ED psychopathology.

A growing body of work suggests that alterations in aversive learning processes (i.e., fear
and disgust conditioning) represent candidate risk and maintenance processes for avoidance-
based ED symptoms (e.g., food avoidance, caloric restriction, compensatory behaviors) [6—
10]. Observations that EDs, anxiety disorders, and anxiety-related disorders often co-occur
[11, 12] prompted interest in these learning processes, which traditionally have been
implicated in anxiety disorders [13-15]. EDs and anxiety disorders also share chief clinical
features (e.g., elevations in anxiety and avoidance behaviors) [16] and secondary clinical
characteristics (e.g., intolerance of uncertainty, threat-cue attentional biases) [17-20].
Accordingly, drawing from research in anxiety [13, 15], researchers have begun to explore
the relevance of conditioning processes to EDs. The majority of this work has focused on
acute-threat (fear) and future-threat (anxiety) relevant paradigms and constructs [7-10].
However, emerging evidence suggests that disgust, another threat-related emotion, may
contribute to pervasive and persistent aversive conditioning processes and avoidance
behaviors [14, 21, 22].

Research implicates a distinct role for disgust in understanding and treating anxiety-related
disorders [14], and initial data suggests that this may also be the case in EDs [23¢s, 25¢¢,
26+¢]. Using fear-based research as a guide, directly exploring the role of disgust in EDs
offers one possibility for improving existing theoretical frameworks and increasing treatment
effectiveness. In this paper, we review the current literature on the role of disgust and
aversive threat-related learning in EDs, and discuss future directions for this domain.
Specifically, we (a) outline the main theoretical models of EDs that implicate disgust, (b)
review existing experimental and applied work exploring aversive threat-based learning, and
(c) present a theoretical model designed to inform clinical efforts and future research
directions to clarify the role of disgust in EDs. See Table 1 for definitions and theoretical
frameworks central to this review.

Disgust Conditioning and Avoidance in EDs: a Brief Review of the
Literature

Over the past decade, researchers have proposed a central role of aberrant threat-based
learning and avoidance behaviors in ED models, with a particular focus on the contribution
of fear- and anxiety-specific conditioning processes [7-10, 16, 27, 28]. However, the field
has only recently considered the role of disgust in eating pathology [23ee, 25¢¢, 26e¢, 29,
30e¢]. In the following section, we discuss several novel models and emerging evidence that

Curr Psychiatry Rep. Author manuscript; available in PMC 2022 January 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Anderson et al.

Page 3

implicate altered disgust and aversive conditioning processes in the onset and maintenance
of ED psychopathology.

Disgust-Based Models of ED Psychopathology

Current etiological models implicate fear and anxiety as key affective factors that contribute
to core ED symptoms. For instance, neurobiological models suggest trait anxiety serves as a
predisposing factor for ED behaviors, such as chronic restriction, which lead to
neurobiological changes that further increase anxiety around food, maintaining food
avoidance [27]. Other models suggest that disorder-specific fears (e.g., fear of food, weight
gain) present key factors that, via fear conditioning, maintain restrictive eating behaviors in
AN [8-20, 27, 28].

Hildebrandt and colleagues’ [29] model of AN was the first to specifically implicate disgust.
Given the persistence of food avoidance in AN, the authors posit that disgust conditioning,
which appears particularly resistant to extinction [21, 31-35], may play a role through
increased interoceptive processing of aversive eating cues [24]. In this model, anxiogenic
stimuli related to food or body image increase attentional biases toward threat, which
interact with learned associations between food and weight gain to heighten threat appraisal
and emotional response (fear, worry, disgust), leading to food avoidance [29]. Therefore,
altered disgust conditioning to various ED-related stimuli including food (e.g., forbidden
foods, novel foods), aversive interoceptive cues (e.g., bloating, fullness), and shape and
weight (e.g., seeing reflection or pictures of oneself) is posited to increase engagement in
dietary restriction and other behaviors that function to reduce or avoid disorder-specific
disgust in AN. Emerging evidence of altered interoceptive processes in AN [36, 37] and
findings supporting the efficacy of targeting theoretically aversive cues via interoceptive
exposure for AN [38, 39¢] and ARFID [40¢] provides initial support for this disgust-based
model of restrictive eating pathology.

More recent theoretical work has argued that disgust sensitivity and conditioning may
influence the onset and maintenance of selective eating and food avoidance in ARFID, a
restrictive ED not characterized by concerns about weight or shape, to help inform more
targeted treatment approaches [30e¢]. Menzel and colleagues [30+] suggest that while
avoidance can be motivated by both disgust and fear, these emotions are characterized by
distinct cognitive appraisals, physiological responses, and behaviors. Accordingly, research
in adults supports that anxiety and disgust provide differential contributions to ARFID
classification and picky eating severity [23+]. Critically, a latent disgust factor was more
related to the severity of picky eating and ARFID classification than an anxiety factor, and
disgust mediated the relationship between anxiety and ARFID classification [23¢]. Thus,
the association between anxiety and food avoidance in ARFID may be largely driven by
disgust, highlighting a critical need for future research in this domain [30e¢].

Transdiagnostic models of body image disturbances in EDs also implicate disgust as a key
emotional state directed toward one’s own body [41¢]. Accordingly, body image aversion is
posited to motivate individuals to engage in behaviors that reduce or avoid feelings of body
dissatisfaction or disgust [42]. Within exposure-based treatment frameworks, body checking
and other ED behaviors are hypothesized to function to avoid experiencing disgust or
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appearing disgusting to one’s self or others [6] and may be effectively targeted using mirror
exposure [43].

No formal theories exist that specify the role of disgust in binge-type disorders, including
BN or BED. However, early efforts to develop exposure and response prevention protocols
for purging behaviors (P-ERP) focused on compensatory behaviors believed to reduce food-
specific or eating-induced anxiety [6]. P-ERP was based on the premise that individuals with
BN demonstrate difficulties tolerating affective and interoceptive distress experienced
following a binge-eating episode, and engage in conditioned behavioral responses that
function to reduce distress associated with perceived acute and future threats (e.g., vomiting
in response to consuming an aversive food item, purging to reduce anxiety about potential
weight gain) [44, 45]. Although not explored in early P-ERP studies, this approach may
increase tolerance of aversive interoceptive cues following a binge-eating episode (e.g.,
fullness, bloating, nausea). Recent work in adults with BED suggests that binge-eating
behaviors function to reduce negative affect states [46, 47], and thus may provide initial
evidence for the role of instrumental conditioning in the maintenance of symptoms (e.g.,
reinforcement of associations between binge-eating episodes and mood improvement).
However, the exact roles of specific aversive emotion states have yet to be clarified in
relation to binge-eating and subsequent compensatory behaviors.

Evidence of Altered Threat Conditioning in EDs

The proposed centrality of disgust to EDs warrants consideration of associative learning or
conditioning—a basic process implicated in avoidance behavior in humans and animals [48]
—in the etiology and maintenance of EDs. To date, research on associative learning in EDs
is limited. However, extensive research from the anxiety-related disorder fields provides
foundational knowledge of transdiagnostic conditioning processes that may inform research
in EDs. For instance, the validity of Pavlovian conditioning (wherein pairing a neutral cue
[conditioned stimulus; CS+] with a cue that elicits an /innate biobehavioral response
[unconditioned stimulus; US] results in the formation of an association between the CS+ and
the US) and instrumental conditioning (wherein an organism learns associations between a
chosen biobehavioral response and its consequences) in explaining heightened anxious
arousal and behavioral avoidance in anxiety disorders is well documented [15, 49-51]. Lab-
based conditioning studies have demonstrated that enhanced acquisition, overgeneralization,
and slowed extinction of conditioned fear are characteristic of anxiety disorders [13, 15, 52].
The validity of conditioning models of anxiety disorders is further strengthened by the
efficacy of exposure therapy, which targets altered threat-conditioning processes believed to
contribute to these disorders [53, 54].

Conditioning models of EDs center on the supposition that eating is susceptible to Pavlovian
and instrumental conditioning [9, 10, 29, 55, 56]. Basic conditioning processes have long
been considered key drivers of eating behavior, with food and bodily cues serving as
conditioned stimuli (CS+) and nutritive, sensory, and affective consequences of eating
serving as unconditioned stimuli (US), which inform meal size and frequency [55, 56].
Recently, calls for experimental testing of fear-conditioning models in EDs have proposed
enhanced acquisition and slowed extinction of food-threat associations [10], as well as
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aberrant habit formation around consuming and/or avoiding foods [57]. Behavioral accounts
of threat-conditioning ED models suggest that conditioning abnormalities introduce or
heighten approach-avoidance conflict around eating behavior, with enjoyment and survival
relevance of foods conflicting with anxiogenic expectancies of undesirable weight gain or
other aversive outcomes. For instance, one study [58] demonstrated heightened approach-
avoidance conflict, resulting in heightened motivational ambivalence, toward food cues in
BED compared to controls. In addition, a recent review of lab-based approach-avoidance
tasks [59] indicated diminished approach toward food stimuli in AN compared to controls.
However, given the lack of research examining the precise role of disgust in EDs, additional
research is warranted.

Emerging Evidence for Disgust and Aversive Conditioning in EDs

In contrast to the focus on anxiety and fear conditioning in EDs [7-10], the same attention
has not been given to the role of disgust-conditioning processes in the onset and
maintenance of ED pathology. Understanding the role of disgust has particular relevance for
developing effective ED treatments. For instance, recent research in anxiety disorders
suggests that conditioned disgust is particularly resistant to extinction [21, 22, 60] and can
persist following habituation of an associated fear response [33]. Even after extensive
extinction trials, conditioned disgust responses are only slightly attenuated, signaling that
disgust either requires a higher “dose” of extinction or that a qualitatively different process is
involved in disgust learning. Ultimately, the “stickiness” of conditioned disgust is
concerning, as disgust is frequently elevated and disgust-based avoidance is common among
individuals with anxiety-related psychopathologies [31, 61]. Because many ED symptoms
can be conceptualized as avoidance behaviors [16], determining the exact manner in which
Pavlovian and instrumental disgust-conditioning processes motivate and maintain ED
behaviors represents an important research endeavor for enhancing treatment.

Little data exists on the role of disgust conditioning in EDs. Several cross-sectional studies
in non-clinical populations support associations between disgust and various aspects of ED
pathology, including body image avoidance [62], caloric restriction [25e¢, 63], and global
ED symptoms [64—66]. Disgust is also a better predictor of pathological food avoidance
(i.e., ARFID) than of general picky eating [23+¢]. To date, only two experimental studies
have examined disgust conditioning within EDs. In a clinical analogue sample, conditioned
disgust to neutral food items was stronger among female participants scoring high on
measured ED risk compared to low-risk participants [25¢¢]. Furthermore, self-reported
disgust to the CS+ was associated with consumption of comparatively fewer calories 24 h
following the study [25<¢]. Recent evidence also indicates that individuals with AN have
more difficulty unlearning disgust associations (evidenced by self-reported disgust and facial
electromyography) compared to healthy controls [24]. Altogether, prior findings provide
preliminary evidence that aberrant disgust conditioning plays a role in EDs. However,
additional work is needed to extend this knowledge in ways that could inform treatment
development and optimization.
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A Framework for Examining the Role of Disgust in EDs

Despite growing empirical support for the role of disgust in EDs, systematic research
clarifying associations between disgust, aversive learning processes, and EDs is still needed.
In particular, we believe efforts to elucidate the mechanistic role of disgust-based aversive
learning processes represent a fruitful direction for research, given similar work in other
areas of psychiatry (e.g., anxiety disorders, obsessive-compulsive disorder [OCD]) [14, 21,
31-33]. To encourage such research, we present a framework designed to inform future
efforts to (1) identify key factors that may predispose an individual to developing or
maintaining disgust-based ED behaviors, and (2) characterize key disgust-conditioning
processes that may contribute to the development or maintenance of avoidance-based ED
symptoms (see Fig. 1).

In our framework, we posit that several factors may predispose an individual to developing
maladaptive disgust-based avoidance behaviors after an initial aversive learning experience.
Adverse childhood events and trauma in particular are associated with elevated threat
sensitivity, attention bias toward potential threat cues, and reactivity to perceived threats in
adolescence and adulthood [67, 68]. Early trauma may therefore predispose an individual to
developing and maintaining a range of maladaptive behaviors in response to aversive threat
experiences. Food-specific traumas that result in a violent vomiting episode or gagging
while eating may be particularly salient, as these physiological responses are innately paired
with disgust. Such early experiences may provide potent, initial, aversive learning
experiences that are not easily extinguished or overridden. Early conditioning—particularly
evaluative conditioning (e.g., observing someone express disgust toward specific stimuli)—
may also increase risk for developing disgust-based associations that maintain avoidance
behavior. Furthermore, repeated disgust responses to disorder-relevant threat cues (e.g., body
images, specific foods or food characteristics, pre/postprandial physical sensations) may
decrease likelihood for extinguishing disgust-based avoidance reactions.

Figure 1 outlines mechanisms that may contribute to the development and maintenance of
maladaptive avoidance behaviors, but presently remain poorly understood in EDs. First, we
propose that Pavlovian conditioning (see Table 1 for detailed definition) plays a key role in
the development and maintenance of EDs, as anecdotal evidence suggests that wide range of
disorder-relevant stimuli are often appraised as inherently aversive threats (e.g., food, body
stimuli, current or impending sensations such as bloating, fullness). If appraised as aversive,
exposure to these stimuli may result in subsequent physiological arousal and increased
disgust. Ultimately, experienced disgust may enhance the likelihood for attending to disgust
threat cues, and subsequent encoding and recall of Pavlovian stimulus-disgust associations.

In addition, we highlight the role of instrumental conditioning, through which associations
between disgust cues (e.g., food, body, internal sensation stimuli) and ED symptoms that
function as avoidance behaviors [16] are learned and strengthened. For example, when
presented with aversive high-fat food items, individuals with EDs may engage in caloric
restriction in an effort to avoid or reduce the experience of disgust. Alternatively, purging
behaviors following a meal or in response to postprandial bloating/fullness sensations may
function to reduce or avoid the experience of disgust associated with food intake. In both
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cases, the ED behavior is negatively reinforced and the association between ED behavior
engagement and disgust reduction is strengthened, increasing the likelihood for future
engagement in these avoidance or escape behaviors when disgust stimuli are presented or
perceived. The tendency of conditioned Pavlovian disgust to prompt instrumental avoidance
(i.e., Pavlovian-instrumental covariation) is also relevant, as those for whom the experience
of disgust strongly motivates avoidance may be at greater risk for developing ED behaviors.

Central to our framework for studying disgust in EDs, we posit that three key candidate
abnormalities in disgust-conditioning processes, applicable to both Pavlovian and
instrumental conditioning, contribute to avoidance-based ED behaviors following the pairing
of a food stimulus or behavior with some aversive outcome. First, individuals with EDs may
more readily acquire conditioned disgust responses to food stimuli, as supported by recent
evidence suggesting heightened acquisition of conditioned disgust to food stimuli in
individuals with restrictive EDs [25¢¢] and heightened anterior insula involvement during
food-disgust conditioning [69]. Anecdotal evidence suggests individuals with EDs may
exploit this process by intentionally upregulating disgust as a means of pursuing weight loss
goals, further heightening aversive arousal toward food cues (e.g., pouring water over food
to increase aversion; mentally conceptualizing food as “disgusting™). EDs might also be
characterized by impaired discrimination between conditioned disgust-food-cues and “safe”
or stimuli with similarities to past conditioned disgust-food-cues, leading to
overgeneralization of conditioned fear and disgust toward novel food cues (e.g., disgust in
response to and avoidance of an entire category of food), as has been found in other anxiety
disorders [70-73]. Although not yet studied in EDs, this proposal is bolstered by initial
experimental evidence of maladaptive avoidance prompted by generalization of conditioned
disgust [70]. Finally, those with EDs appear to demonstrate slowed extinction of conditioned
disgust responses toward foods [24, 25¢¢], which may contribute to sustained aversion
toward former threat cues that are now safe.

A breakdown in any or all of these disgust-conditioning processes suggests that alterations

in threat memory function, including enhanced encoding and recall of threat memory (e.g.,
disgust acquisition), impaired ability to recall and discriminate between threat stimuli and
non-threat stimuli (e.g., overgeneralization), and impaired recall of new safety learning (e.g.,
slow extinction of previously conditioned disgust) may contribute to problematic aversion
commonly observed in EDs. Whether driven by enhanced acquisition, overgeneralization, or
slowed extinction, altered disgust conditioning may increase the likelihood for engaging in
more frequent instrumental avoidance behavior in EDs. Growing evidence suggests that the
extent of Pavlovian-instrumental covariation for generalized conditioned fear scales with
anxiety-related traits [74]. Similarly, in the case that acquisition, generalization, or extinction
lead to increased Pavlovian disgust in EDs, this heightened disgust might also be more likely
to prompt instrumental avoidance of disgust-eliciting stimuli, such that Pavlovian-
instrumental covariance itself contributes to ED maintenance. Thus, in the case that
breakdowns in Pavlovian processes lead to increased disgust conditioning in EDs, the
resulting persistent avoidance of disgust-eliciting stimuli in itself may contribute to symptom
resistance and ED maintenance. Such avoidance would preclude adaptive safety learning,
prompting a self-perpetuating cycle of maladaptive avoidance [75] and excessive
conditioned disgust responding to food cues.
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Other Factors that May Influence Disgust Conditioning in EDs

When clarifying the role of disgust in EDs, future investigations must also consider
individual difference factors, including temperament and personality-based characteristics,
and broader environmental or sociocultural contextual factors that could further influence
the development and maintenance of disgust-related avoidance behaviors in EDs (Fig. 1).
For instance, various temperament- and personality-based characteristics associated with
anxiety and avoidance-based psychopathologies may also influence risk for developing and
maintaining disgust-based ED symptoms. In particular, elevated intolerance of uncertainty
[17, 19], threat overestimation [76], threat-related attentional bias [18, 20], cognitive rigidity
[77, 78], affect regulation difficulties [79, 80], and anxiety [16, 81] increase the risk for
acquisition and maintenance of maladaptive avoidance behavior. EDs are characterized by a
somewhat similar profile of heightened threat sensitivity [26e, 82—-88], altered interoceptive
sensitivity [89-95], and sensory sensitivity [96, 97]. Individuals for whom heightened threat
and visceral (e.g., interoceptive) sensitivities co-occur with the typically anxiety-related
traits of heightened attention toward disgust cues and over-estimation of threat might be
particularly prone to acquiring aversive disgust associations. Similarly, factors such as
intolerance of uncertainty (e.g., ambiguous risk of disgust/aversive threat), tendency to
attend to aversive threat cues, difficulties shifting attention from threat cues or related
thought patterns (e.g., worry, rumination about potential threat), and difficulty regulating
aversive emotion states may predispose an individual toward more readily acquiring and
difficulties extinguishing problematic disgust-based psychopathology.

Social norms and disgust-based attitudes may also influence the development and
maintenance of food- and body-related disgust-driven behaviors. For instance, exposure to
and internalization of anti-fat attitudes or weight stigma may predispose the development of
disgust reactions to larger bodies via evaluative conditioning (e.g., observing others’ disgust
reactions to larger bodies) or specific foods (e.g., hearing a diet commercial associate low-
calorie foods with “clean eating”). Given the pervasiveness of “diet culture” and wide-spread
endorsement of weight stigma within Western societies [98, 99], it is likely that these social
norms and attitudes provide a powerful context in which disgust-based associations between
food or body cues and ED behaviors might persist. Future research must clarify the impact
that these broader sociocultural factors might have on the development and maintenance of
disgust-based ED psychopathology.

The Clinical Utility of Targeting Disgust and Other Clinical Considerations

Our disgust-based framework is intended to provide a starting point for future investigators
to explore key processes that may contribute to ED risk and represent crucial treatment
targets. Testing and refining the framework proposed here will therefore represent vital steps
toward developing novel interventions and optimizing existing exposure-based treatment
approaches that target aversive learning processes in EDs [38, 39e, 40, 100-104]. We
propose that, as observed in anxiety disorders and OCD [14], disgust is central to the
etiology and maintenance of EDs for a substantial subgroup of ED patients, and that these
individuals would glean substantial benefit from interventions targeting disgust. With this in
mind, clinicians can consider specifically assessing disgust, including enhanced acquisition,

Curr Psychiatry Rep. Author manuscript; available in PMC 2022 January 06.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Anderson et al.

Page 9

overgeneralization, and/or slowed extinction of conditioned disgust toward disorder-relevant
stimuli, in initial case conceptualizations with ED patients. If assessments do reveal a key
role of disgust for a given patient, the optimal treatment protocols might involve (1)
identification of cues that specifically elicit disgust, (2) tracking of disgust ratings over the
course of exposures, in addition to traditional anxiety and distress ratings, and (3)
intervention approaches devoted to “deepening” exposure [105] and more sessions than is
typical for fear-based interventions, in line with evidence that disgust is resistant to
extinction relative to fear [21, 22]. Without disgust-specific adjustments, patients might
display illusory gains in treatment if fear declines but disgust is not addressed, increasing the
likelihood of relapse; or might be incorrectly classified as resistant to exposure treatment if
disgust ratings are assessed and show slow or absent declines. Moreover, if abnormalities in
the acquisition, generalization, and extinction of conditioned disgust are identified, this may
indicate a need to increase behavioral intervention efforts to deepen extinction through
exposure therapy [105, 106] or explore the potential for noninvasive neuromodulation
approaches that offer the possibility to biologically enhance new extinction learning when
paired with exposure protocols [107, 108].

Efforts to identify traits associated with disgust and aversive learning processes will also
provide complementary insight regarding which individuals may be at greatest risk for
developing aversion- and avoidance-based ED symptoms. Prior research suggests elevated
trait anxiety, anxiety sensitivity, and intolerance of uncertainty influence Pavlovian-
instrumental covariation [74, 101, 109-111]. As these traits are common in EDs, clinicians
may use this information to identify individuals at greatest risk for developing “sticky”
patterns of avoidance behaviors and, subsequently, select and/or adapt treatment plans for
these particular patients. For instance, noting that disgust appears more resistant to
extinction than other threat emotions [21, 22, 24, 31-33], treatment plans for individuals
with elevated disgust-based symptoms may indicate a need to adapt exposure interventions
or utilize novel methods (e.g., counter conditioning, adjunctive neuromodulation) that might
strengthen treatment effectiveness. Alternatively, if future research reveals exposure
treatments ineffective for reducing disgust-based ED symptoms, this may indicate a need to
focus on harm reduction and increase functionality and quality of life without directly
challenging disgust-based avoidance in EDs.

Future Directions and Controversies

We hope that future research will focus on directly testing proposed relations in the models,
particularly those that have yet to be supported by empirical data in ED samples. In
undertaking this work, there are several important methodological and conceptual
considerations worth noting, outlined below.

Assessment of Anxiety Versus Fear Versus Disgust

Disgust seems to display unique neurophysiological properties which differentiate it from
anxiety and fear. Unlike anxiety and fear, disgust is associated with increased
parasympathetic nervous system response, as evidenced by robust findings of heart rate
deceleration in response to disgust stimuli versus fear stimuli [31, 112, 113]. While disgust
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shares similar neural correlates with fear (e.g., elevated amygdala activation associated with
threat reactivity), some findings indicate that disgust is particularly linked with elevated
activation of the anterior insula [114, 115]. This finding may indicate that disgust is
comprised of unique interoceptive qualities given the insular cortex involvement in
interoceptive processing [116]. Data also suggest specificity with respect to facial expression
and cognitive appraisal for disgust and fear. Disgust is strongly linked to activity in the
levator labii (facial muscles between the upper lip and outside edge of the nose) [112, 113],
and to gustatory sensations and actions, including nausea and food rejection [112]. Finally,
disgust is linked to cognitive appraisals of contamination and contagion as opposed to other
sources of acute danger that evoke a fear response [112, 113, 117]. However, while it is
important to note the differences between fear and disgust and the unique patterns of
learning and extinction associated with each, there remains significant overlap in neural
substrates and behavioral presentations of fear and disgust [31]. It may be that both fear- and
disgust-related associations may operate simultaneously (e.g., feeling scared and disgusted
by the potential for significant weight gain). While some work has established unique
characteristics of these affective states [31, 112, 113, 117], the clinical or practical relevance
of these differences remains understudied.

Diagnostic Differences and Similarities

Our framework attempts to take a transdiagnostic approach to exploring disgust across ED
groups; however, most existing work has focused on restrictive EDs (e.g., ARFID, AN). No
research to date has explored potential differences in these processes across diagnostic
groups. For instance, while ARFID is characterized by food avoidance in a similar manner
to other EDs, individuals with ARFID do not endorse the shape and weight concerns that are
commonplace for individuals with AN or BN. It is possible that these symptom-specific
differences may simply represent differences in the objects/cues that are conditioned (i.e.,
body fat versus the food itself). Alternatively, it is possible that differences in specific
symptom presentations are a result of or influence mechanistic processes implicated in our
model (i.e., conditioning, extinction). While prior work has focused on restrictive EDs,
similar disgust-conditioning processes may also contribute to the development and
maintenance of binge-type EDs, as research suggests that binge-eating episodes are
reinforced via reductions in shame, guilt, and disgust [46, 47]. While this is consistent with
the role of instrumental conditioning proposed within our framework, additional research is
needed to explore the possibility that individuals who engage in binge-eating behaviors may
have multiple, competing associations with “binge” food characteristics—some of which
may be rewarding (e.g., pleasant taste) and some of which may be aversive (e.g., associated
with disgust or self-disgust due to secondary conditioning associating the food with aversive
outcomes such as weight gain). This may introduce a complex approach-avoidance conflict,
in which consuming a given food could be associated with both rewarding (e.g., food is
tasty, associated with social events/connection) and aversive qualities (e.g., food is
comprised of fat or other disgust-linked characteristics, may lead to aversive interoceptive
sensations, may confer social shame), thus eliciting both approach and avoidance tendencies,
simultaneously. For instance, it is possible that binge-eating pathology reflects some
dysfunction when navigating eating situations defined by approach-avoidance conflict, with
approach tendencies overriding avoidance tendencies in a way that results in binge-eating
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behaviors. In addition, it may be that when under conditions involving marked negative
affect (e.g., disgust, self-disgust), the rewarding biological properties of “binge” foods (e.qg.,
high percentage of fat, sucrose) may become more salient, whereas secondary aversive
conditioning (e.g., association between a food and weight gain or later social stigma) is more
salient during periods when one’s baseline affective states are more neutral or positive. To
our knowledge, approach-avoidance conflict relating to binge-eating pathology has been
infrequently studied [58]; this may represent a promising conceptual framework for the
interplay of approach tendencies with aversion or disgust before and during binge-eating
episodes. Of course, these hypotheses are speculative, and indicate a great need for future
research elucidating the role of disgust in binge-eating pathology. Altogether, potential
diagnosis-specific differences in disgust-behavior associations represent important
considerations for future research.

Clinical Relevance of In-Lab Paradigms

When moving forward with experimental, analogue research exploring aversive conditioning
in EDs, researchers must reflect on the clinical relevance of in-lab paradigms and balance
rigor and experimental control with external validity in paradigm selection. Work in anxiety
disorders has revealed the importance of selecting appropriate cues in experimental
paradigms [47], and ongoing work on learning and memory high-lights challenges of
translating basic work conducted in animal models to human experiences [118-120]. If the
proposed associations in our framework exist, they do so amidst an intricate web of other
risk and maintenance processes across levels of analysis (social; psychological; biological);
for that reason, we propose that when clinically relevant, researchers incorporate this
complexity into their research design and methodological tools.

The Role of Culture

Researchers investigating the role of food- and eating-related disgust in EDs must account
for cultural differences in food choices, as cross-cultural research indicates that the
perception of food characteristics and subsequent decision to consume certain foods varies
based on cultural background and prior exposure [121, 122]. Indeed, individuals may be
more likely to perceive a novel food to be potentially disgusting and demonstrate greater
refusal to consume it [122]. Investigators must consider the degree to which food avoidance
contributes to ED psychopathology, or whether it is merely a reflection of cultural
specificity.

Conclusions

The relevance of aversion-based learning processes to EDs remains poorly understood.
Existing theoretical models and emerging research suggest that aberrant disgust conditioning
and extinction processes may contribute to the risk and maintenance of EDs. Recent findings
suggest that exposure-based interventions designed to target aberrant threat-based
conditioning and extinction processes yield promising results for individuals with restrictive
EDs, including ARFID and AN. However, while these findings are promising, additional
research focused on the exact mechanisms through which aversion-based avoidance
behaviors (e.g., caloric restriction, food avoidance, or rejection) develop and are maintained
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across EDs is still needed. To encourage the development of additional research in this area,
we propose a model for identifying and understanding disgust-based mechanisms that may
promote and maintain problematic avoidance behaviors characteristic of EDs. By
highlighting theoretical mechanisms and potential moderators, we hope that this framework
will inform the development of effective, targeted treatments for individuals with EDs.
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Early Learning Experiences and
Processes That May Influence the
Development of Disgust-based
Avoidance Behavior
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Individual Difference Factors That May Influence the Development and/or
Maintenance of Disgust-Based Avoidance Behavior
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Fig. 1.

Disgust-based framework for the development and maintenance of maladaptive avoidance
behavior in eating disorders
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