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Abstract

Scientific interest in “food addiction” is growing, but the topic remains controversial. One critique
of “food addiction” is its high degree of phenotypic overlap with binge eating disorder (BED). In
order to examine associations between problematic eating behaviors, such as binge eating and
“food addiction,” we propose the need to move past examining similarities and differences in
symptomology. Instead, focusing on relevant mechanisms may more effectively determine whether
“food addiction” contributes to disordered eating behavior for some individuals. This paper
reviews the evidence for mechanisms that are shared (i.e., reward dysfunction, impulsivity) and
unique for addiction (i.e., withdrawal, tolerance) and eating disorder (i.e., dietary restraint, shape/
weight concern) frameworks. This review will provide a guiding framework to outline future areas
of research needed to evaluate the validity of the “food addiction” model and to understand its
potential contribution to disordered eating.
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1. Introduction

It has recently been proposed that “food addiction” may be a contributor to obesity and
eating-related problems (Gearhardt, Corbin, & Brownell, 2009a,b). This hypothesis proposes
that certain foods, such as those high in sugar and fat, may be capable of triggering an
addictive response in individuals with vulnerable characteristics (e.g., reward dysfunction,
impulsivity) (Gearhardt, Davis, Kuschner, & Brownell, 2011). Early evidence in animal and
human studies suggests that high-fat, high-sugar foods may activate reward-related neural
circuitry in a similar manner as drugs of abuse (Gearhardt et al., 2011a; Johnson & Kenny,
2010a). Additionally, behavioral indicators of substance-use disorders, such as loss of
control and use despite negative consequences, have been observed in response to these
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foods (Gearhardt et al., 2009a; Ifland et al., 2009). Although many symptoms of addictive
disorders are behavioral in nature (e.g., consuming more than intended, inability to cut down
on consumption) (American Psychiatric Association, 2013) and behavioral circumstances
may increase addictive potential (e.g., intermittent access, binge patterns of use) (Hwa et al.,
2011; Koob & Le Moal, 2001), the “food addiction™ perspective does not reflect a
behavioral addiction or an “eating addiction.” Rather, akin to substance-use disorders, this
framework posits an interaction between the addictive potential of high-fat, high-sugar
foods, behavioral factors that may increase addictive responses (e.g., intermittent, binge
consumption), and an individual’s propensity to develop an addiction (Ahmed, Guillem, &
Vandaele, 2013; Davis & Carter, 2009; Gearhardt et al., 2009a; Gold, Frost-Pineda, &
Jacobs, 2003; Ifland et al., 2015; Ifland et al., 2009).

The Yale Food Addiction Scale (YFAS) is currently the only validated measure to assess
symptoms of “food addiction” (Gearhardt et al., 2009b). The YFAS is a 25-item self-report
questionnaire that applies the diagnostic criteria for substance-use disorders to consumption
of certain foods (see Table 1). The YFAS provides two scoring options: a symptom count (a
sum of the seven diagnostic criteria) and a diagnostic threshold that reflects the criteria for a
substance dependence diagnosis (the presence of three or more symptoms plus clinically
significant impairment or distress). The YFAS has good internal consistency ranging from a
=.76-.92 (Meule & Gearhardt, 2014) and demonstrates convergent validity with measures
of eating pathology (e.g., emotional eating, food craving) and incremental validity in
predicting binge eating frequency above and beyond existing measures (for a review see
Meule & Gearhardt, 2014) The YFAS has been used to assess “food addiction” in both
community and treatment-seeking samples and has been translated to German, French,
Spanish, and Italian (Granero et al., 2014; Meule & Gearhardt, 2014; Pursey, Stanwell,
Gearhardt, Collins, & Burrows, 2014).

Though “food addiction” is receiving increased attention, the topic remains controversial
(Avena, Gearhardt, Gold, Wang, & Potenza, 2012; Corsica & Pelchat, 2010; Corwin &
Hayes, 2014; Ziauddeen & Fletcher, 2013). This model posits that certain foods are
addictive akin to substance-use disorders; however, there have been few studies examining
which foods or ingredients in foods may have addictive potential (Corwin & Hayes, 2014;
Ziauddeen & Fletcher, 2013). While initial evidence in animals and humans suggest that
high-fat, high-sugar foods are most associated with behavioral indicators of “food addiction
(Avena, Rada, & Hoebel, 2008; Johnson & Kenny, 2010a; Schulte, Avena, & Gearhardt,
2015), identifying the potentially addictive agent in these foods is a critical next step in this
line of research. Additionally, it has been suggested that “food addiction” cannot account for
obesity, as only a relatively small percentage of obese individuals meet for YFAS diagnosis
(Corwin & Hayes, 2014; Ziauddeen, Farooqi, & Fletcher, 2012). Thus, there have been
conflicting findings in neuroimaging studies examining whether neural circuits implicated in
addiction are also relevant to obesity (Corwin & Hayes, 2014; Ziauddeen et al., 2012).
However, obesity is a multi-faceted condition that can result from a complex combination of
a number of potential genetic and environmental factors, including for example, physical
inactivity, medication side effects, and sleep problems, in addition to excessive food intake
(Grilo & Pogue-Geile, 1991; Keith et al., 2006; Marcus & Wildes, 2009; Wright & Aronne,
2012). Although “food addiction” is more prevalent in participants with obesity (Flint et al.,
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2014), it has been observed in a range of weight classes (Gearhardt et al., 2009b) and may
explain a unique phenotype of problematic eating behavior. Thus, obesity should not be used
as a proxy for “food addiction” in future behavioral and neuroimaging studies.

Another important critique is the substantial phenotypic overlap between binge eating
disorder (BED) and definitions of “food addiction.” Both BED and addiction are marked by
loss of control over consumption, continued excess use despite negative consequences, and
repeated, failed attempts to cut down on consumption (Gold et al., 2003). As a result of these
similarities, measures of binge eating and “food addiction” (YFAS) are often highly
correlated, both reflecting and resulting in the difficulty of evaluating and disentangling
potential shared and unique aspects of these different constructs. For example, data from
these types of measures cannot readily be placed in the same statistical model due to multi-
collinearity concerns (Gearhardt, Rizk, & Treat, 2014).1 YFAS “food addiction” and BED
commonly co-occur, although these constructs do not completely overlap. In samples of
individuals with BED, the frequency of “food addiction” ranges from 42% to 57% and *“food
addiction” symptoms predict the frequency of binge eating episodes above and beyond
measures of eating pathology and depression (Gearhardt, White, Masheb, & Grilo, 2013;
Gearhardt et al., 2012). Individuals who meet the criteria for both BED and “food addiction”
exhibit more frequent binge eating episodes, intense cravings, and depressive symptoms than
those with only BED (Davis & Carter, 2009; Gearhardt et al., 2012). Among individuals
who meet the criteria for YFAS “food addiction,” the frequency of BED ranges from 27% to
30% (Davis et al., 2011; Gearhardt, Boswell, & White, 2014). Notably, in community
studies with diverse weight groups, individuals categorized with “food addiction,” but not
BED, report significant levels of impairment and distress, such as depressive symptoms,
impulsivity, and negative affect (Gearhardt, Boswell, & White, 2014). However, by focusing
primarily on the psychometric and phenotypic overlap of “food addiction” and BED, it is
challenging to evaluate whether an addictive process uniquely contributes to some types of
disordered eating or whether “food addiction” is BED slightly reframed.

We propose the need to move past the use of descriptive similarities and differences to
understand possible relationships between disordered eating, such as binge eating, and “food
addiction.” Examining potential mechanisms underlying problematic eating behaviors may
more appropriately determine whether an addictive process contributes to disordered eating
for some individuals. Thus, there are three goals of this review. First, we review the shared
and unigue mechanisms implicated in addictive and eating-related problems to elucidate the
relationship between addictive disorders and BED. Second, we examine how mechanisms
unique to substance-use disorders may relate to problematic eating behavior in order to
evaluate whether a “food addiction” framework may offer a novel understanding of eating-
related issues. Third, we identify gaps in the literature and provide a theoretical roadmap to
guide future research needed to determine the validity and utility of “food addiction” as a
substance-based addictive disorder.

IFor example, a recent study by (Gearhardt, Rizk, et al., 2014) found that YFAS and Binge Eating Scale scores were correlated at .

751.
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2. Shared mechanisms in addictive disorders and BED

Addiction and eating disorder perspectives share a number of proposed mechanisms, which
may contribute partly to the similarities observed between BED and “food addiction”
measures (Gearhardt et al., 2014c). This section will focus on how reward dysfunction,
craving, emotion dysregulation, and impulsivity are relevant contributors to both addictive
disorders and BED.

2.1. Reward dysfunction

Dysfunction in reward-related processes is one area similarly implicated in theories of
addiction and disordered eating. Addictive substances and high fat/sugar foods appear to
similarly implicate the mesolimbic dopamine system, which has been associated with
wanting and motivation for a substance, and the mu-opioid systems, which are more closely
related to the liking of the sensory experience (Berridge, 2007, 2009; Robinson & Berridge,
1993). The role of reward in addiction has long been discussed beginning in the 1950s and
1960s (Beach, 1957; Eveson, 1962). Specifically, addiction is thought to occur, in part,
because addictive substances trigger hedonically pleasurable effects (Everitt & Robbins,
2005) and cause changes in reward-related neural systems (Dackis & O’Brien, 2001; Koob
& Le Moal, 1997).

Although there is a consensus that reward dysfunction contributes to the risk of developing
an addiction (Blum et al., 2000; Koob & Le Moal, 2001), there is a debate about whether
hypo- or hyper- response to reward is more problematic. One hypothesis suggests that
individuals with addiction use highly rewarding drugs or behaviors? as a way to compensate
for a deficient reward system (Blum et al., 2000; Volkow, Fowler, & Wang, 1999). In other
words, these individuals use drugs of abuse to feel a level of reward others experience with
less potent rewards (e.g., social interactions). As a result, individuals with hypo-responsive
reward systems may seek out drugs in order to experience pleasure not achievable through
other means (Reuter et al., 2005). In support of the hypo-reward hypothesis, persons with
addiction exhibit reduced dopamine D2/D3 receptor availability, have less mesolimbic
dopaminergic response to non-drug rewarding stimuli (e.g., money), and are more likely to
have the DRD2 receptor Al allele (which is associated with less D2-type receptor
availability) (Blum et al., 2000; Reuter et al., 2005; Volkow et al., 1999). However, excess
consumption of drugs of abuse can alter the reward system in a manner that reduces reward
responsivity and D2-type receptor availability (Di Chiara & Bassareo, 2007; Koob & Le
Moal, 1997; Spanagel & Weiss, 1999). Thus, it is unclear whether hypo-responsivity in the
reward system is a cause or a consequence of addictive behaviors.

In contrast, hyper-reward responses to substance-related cues (e.g., alcohol advertisements,
cigarette packs) are consistently found in addiction (Di Chiara, 1998; Everitt & Wolf, 2002;
Robinson & Berridge, 1993). In other words, the reward system may generally be hypo-
responsive, but becomes hyper-responsive to addiction-relevant cues. Individuals with
addictions exhibit elevated activation in reward-related neural circuitry, such as the

2n this manuscript, we will use the terms “substance” or “consumption” for ease of writing, but in the case of gambling this can also
be applied to behavior and engagement in the behavior.
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dorsolateral anterior cingulate cortex (dACC) and the orbitofrontal cortex (OFC), in
response to substance-related cues (Engelmann et al., 2012; Goudriaan, de Ruiter, van den
Brink, Oosterlaan, & Veltman, 2010; Yang et al., 2009). These cues can also become highly
salient, as reflected by elevated attention biases for drug-related cues among individuals with
addiction (Field & Cox, 2008; Hester, Dixon, & Garavan, 2006; Lubman, Peters, Mogg,
Bradley, & Deakin, 2000). Greater reactivity to these cues predicts intensity of drug craving
and probability of relapse during quit attempts (Carter & Tiffany, 1999; Janes et al., 2010;
Marissen et al., 2006). Thus, elevated reward sensitivity to addiction-relevant cues appears to
be a major factor underlying addictive disorders.

Preliminary evidence suggests that reward dysfunction appears to be implicated in “food
addiction.” The only neuroimaging study that has directly examined “food addiction” by
using the YFAS observed patterns in reward circuitry that are also seen in addictive
disorders (Gearhardt et al., 2011a). Individuals endorsing three or more YFAS “food
addiction” symptoms exhibited increased neural activity in reward-related regions when
anticipating a highly processed food (i.e., chocolate milkshake), relative to those who only
endorsed one YFAS symptom (Gearhardt et al., 2011a). This pattern is characteristic of
individuals with addictive disorders with respect to the anticipation of drug rewards
(Martinez et al., 2005; Volkow et al., 2006), which provides evidence that reward
dysfunction may similarly contribute to traditional addictive disorders and “food addiction.”

Reward dysfunction may also be a relevant mechanism in BED. Since the 1980s, reward
sensitivity and dysfunctional reward responses to highly palatable, highly processed foods
have been proposed as one potential explanation for binge eating (Dum, Gramsch, & Herz,
1983; Fullerton, Getto, Swift, & Carlson, 1985). Individuals prone to overeating may be
driven to eat outside of homeostatic hunger to experience the hedonic, pleasurable effects of
consuming certain foods (Lowe & Butryn, 2007). Though it has been argued that foods
consumed during binge eating episodes vary in nutritional composition (Goldfein, Walsh,
LaChaussee, Kissileff, & Devlin, 1993; Walsh, 2011), some studies have observed that
highly processed foods (e.g., chocolate, French fries) are most frequently consumed when
bingeing (Allison & Timmerman, 2007; Marcus, Wing, & Hopkins, 1988). Additionally, rats
exhibit binge-eating behavior in response to highly processed food, but not to regular chow
(Hagan, Chandler, Wauford, Rybak, & Oswald, 2003). As with drugs of abuse, consumption
of these calorie-dense, nutrient-poor foods appears to activate the mesolimbic dopamine and
endogenous opiate systems, which may be associated with the reinforcing properties of
highly processed foods (Davis et al., 2009; Volkow, Wang, Fowler, & Telang, 2008).

Akin to addiction, the role of hypo- versus hyper-reward processes in binge eating is also
unclear. Individuals who binge eat may be hypo-responsive to rewards compared to healthy
controls, resulting in these individuals binging on highly processed food to mediate this
reward deficiency (Blum, Cull, Braverman, & Comings, 1996). In support of this hypothesis,
obese individuals with BED exhibit less activation in limbic regions implicated in reward
compared to obese individuals without BED when exposed to monetary rewards (Balodis et
al., 2013a). The presence of DRD2 receptor Al allele is also linked to compulsive
overeating, which may suggest that reward hyposensitivity is a genetic risk factor for the
development of problematic eating behavior (Blum et al., 2000; Davis et al., 2008).
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However, as with addictive disorders, it is unclear whether reward hyposensitivity is a cause
or effect of BED because excess consumption of highly processed foods may result in
changes to the dopamine system to decrease reward sensitivity (Bello, Lucas, & Hajnal,
2002; Berridge, 2009; Johnson & Kenny, 2010a).

As demonstrated in addiction, persons with BED appear hyper-responsive to food-related
cues. Individuals with BED compared with overweight and healthy controls exhibit
increased activation in neural regions associated with reward appraisal (such as the OFC) in
response to food stimuli (Schienle, Schafer, Hermann, & Vaitl, 2009; Weygandt, Schaefer,
Schienle, & Haynes, 2012). One study found that binge eating, but not body mass index
(BMI), was associated with increased striatal dopamine release in response to food
stimulation (Wang et al., 2011). Akin to addictive disorders, individuals with BED may
exhibit attention biases to high-calorie foods (Svaldi, Tuschen-Caffier, Peyk, & Blechert,
2010). However, it may be challenging to measure reward-responsiveness to food, as the
reinforcing properties may be greater when individuals who binge eat are in a binge setting
compared to being instructed not to binge eat (Schebendach, Broft, Foltin, & Walsh, 2013).
This suggests that hyper-responsiveness to food cues may vary based on state with increased
responsiveness when bingeing is possible. Although there is limited literature on this topic,
existing studies appear to support a hyper-reward response to food cues for individuals who
binge eat, especially when in a binge setting. Thus, hyper-responsivity to cues appears to be
a common mechanism in BED and addictive disorders.

2.2. Craving

As with reward dysfunction, craving is implicated in both addiction and BED. Craving is a
central component of addiction (Potenza & Grilo, 2014) that has been added to the
diagnostic criteria for addictive disorders in the DSM-5 and is defined as a “strong desire or
urge to use” (American Psychiatric Association, 2013). In addictive disorders, cravings can
be triggered by environmental cues of the drug and its hedonic effects (“reward craving”) or
by the internal experience of withdrawal symptoms (“relief craving”) (Kilts et al., 2001;
Verheul, van den Brink, & Geerlings, 1999). Triggers of craving (e.g., drug cues) may
produce a dopaminergic release akin to consuming an addictive substance, which can
increase drug-seeking behavior (Molkow et al., 2006; Volkow et al., 2008a). Activation of
reward-related brain regions such as the insula, amygdala, OFC, and hippocampus have been
observed in response to cue-induced craving (Bonson et al., 2002; Childress et al., 1999;
Schneider et al., 2001; Wang et al., 1999). Thus, cravings appear to contribute to
problematic use and compulsive drug seeking and may be related to elevated relapse rates in
addictive disorders (Bottlender & Soyka, 2004; Killen & Fortmann, 1997).

Craving has also been examined as a potential mechanism in “food addiction.” Food craving
is frequently described as “an intense desire to consume a specific food that is difficult to
resist” (White, Whisenhunt, Williamson, Greenway, & Netemeyer, 2002), and food and drug
cravings appear to activate similar brain regions (Kelley & Berridge, 2002; Pelchat, 2002;
Pelchat, Johnson, Chan, Valdez, & Ragland, 2004; Tang, Fellows, Small, & Dagher, 2012).
Individuals who endorse greater YFAS symptoms of “food addiction” report elevated food
cravings (Davis et al., 2011; Gearhardt et al., 2014c; Meule & Kubler, 2012), particularly for
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high-fat, high-sugar foods (Gearhardt et al., 2014c), but do not have an expectation to be
positively reinforced by consuming the craved foods (Meule & Kubler, 2012). This may
reflect incentive sensitization, a common process in addictive disorders, where individuals
experience a strong wanting or craving for a drug/food reward, but do not necessarily
experience increased liking or pleasure (Berridge, 2009; Robinson & Berridge, 1993). While
research in this area is in its nascent stages, existing evidence suggests that craving may
contribute to “food addiction” in a manner akin to substance-use disorders.

Similar to addictive disorders, craving may be a relevant mechanism in BED. Craving may
differ across weight categories, and associations between cravings and other clinical
measures may vary across specific groups (White & Grilo, 2005). Notably, obese persons
with BED generally have greater cravings for food and exhibit increased craving prior to
consumption, relative to obese individuals without BED or normal-weight controls (Greeno,
Wing, & Shiffman, 2000; Innamorati et al., 2014; Ng & Davis, 2013; White & Grilo, 2005).
Akin to substance-use disorders, craving in BED may occur in response to food cues (Sobik,
Hutchison, & Craighead, 2005), which may be associated with overeating (Jansen et al.,
2003) or binge eating episodes. For example, Ng and Davis (2013) observed that the level of
craving before food exposure predicted overeating in individuals with BED. Another study
found that craving, even in the absence of hunger, was the best predictor for the onset of
bingeing (Greeno et al., 2000). However, literature in this topic remains limited and further
research is needed to determine whether cue-elicited craving may produce a dopaminergic
response and activate reward-related regions (e.g., insula, OFC), akin to addictive disorders.
Though it has been suggested that sweets (White & Grilo, 2005) and/or fats (Yanovski et al.,
1992) may be implicated in binge eating episodes, future studies should examine which
foods and food attributes (e.g., high-fat, highly processed) are frequently craved. In
summary, craving may be an underlying mechanism in both binge eating behavior and
compulsive drug use.

2.3. Emotion dysregulation

Emotion dysregulation, or the ineffective modulation of negative affect, is another important
mechanism in both addictive disorders and BED. Negative affect has been associated with
elevated cravings for an addictive substance since the 1960s (Ikard, Green, & Horn, 1969;
Ikard & Tomkins, 1973; Tomkins, 1966). Negative affect can occur in response to a stressor
or physical or psychological withdrawal symptoms, and is linked to increased consumption
of drugs of abuse (Baker, Piper, McCarthy, Majeskie, & Fiore, 2004; Kenford et al., 2002;
Kenny, Chen, Kitamura, Markou, & Koob, 2006; Sinha, 2001; Sinha, Catapano, &
O’Malley, 1999; Sinha, Fuse, Aubin, & O’Malley, 2000). For some individuals, the
substance may be used to cope with negative affect, which may reinforce continued self-
administration (Baker et al., 2004; Brandon, 1994; Li & Sinha, 2008). Neuroimaging studies
have shown that individuals addicted to psychostimulants demonstrate diminished activation
in emotion processing regions (e.g., anterior cingulate cortex) and increased activation in
regions associated with craving (e.g., striatum) in response to stress (Sinha et al., 2005). This
supports the idea that individuals with addictive disorders may crave drugs of abuse in order
to regulate negative emotional states. Further, negative affect appears to be a predictor of
relapse, especially for individuals using drugs to cope (Miller, Westerberg, Harris, &
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Tonigan, 1996; Myers & Brown, 1990; Sinha, Garcia, Paliwal, Kreek, & Rounsaville, 2006)
and when the onset of negative affect is rapid (Shiffman & Waters, 2004).

Akin to substance-use disorders, emotion dysregulation may contribute to “food addiction.”
As individuals with addiction may utilize drugs in response to strong emotional states (Fox,
Hong, & Sinha, 2008; Li & Sinha, 2008), persons with “food addiction” may consume
certain foods in an effort to regulate emotions. In support of this theory, YFAS symptoms
have been associated with greater endorsement of emotion dysregulation on self-report
questionnaires (Gearhardt et al., 2013b; Gearhardt et al., 2012; Pivarunas & Conner, 2015).
Further, individuals with elevated YFAS symptoms report that they are often motivated to
consume highly processed foods in an effort to cope with negative emotions (Joyner,
Schulte, Wilt, & Gearhardt, 2015). This preliminary work suggests that emotion
dysregulation may be a mechanism implicated in “food addiction.” Future research could
utilize advanced methodologies as ecological momentary assessment to dissect the process
of how certain emotional states may trigger consumption of highly processed foods among
individuals reporting YFAS “food addiction” symptoms and whether these patterns parallel
precipitants of drug use in persons with substance-use disorders.

Emotion dysregulation has been proposed as a relevant mechanism in BED since the 1990s
(Greeno et al., 2000; Grilo, Shiffman, & Carter-Campbell, 1994; Heatherton & Baumeister,
1991; Mussell et al., 1996; Stice, Akutagawa, Gaggar, & Agras, 2000; Telch & Agras,
1996). The experience of negative affect may induce cravings for highly processed foods
and often precedes overeating (Grilo, Shiffman, & Wing, 1989) and specifically binge-eating
episodes (Berg et al., 2014; Goldschmidt et al., 2014; Greeno et al., 2000; Telch & Agras,
1996). Binge eating, as substance-use, has long been suggested as a coping mechanism for
intense emotional states (McManus & Waller, 1995; Nasser, Gluck, & Geliebter, 2004). In
support of this hypothesis, Ranzenhofer et al. (2014) observed that interpersonal problems
predict loss-of-control eating episodes, a potential precursor to BED, in adolescent girls.
Ansell, Grilo, and White (2012) reported that interpersonal problems are associated with
binge eating in women and that these effects were statistically mediated by negative affect.
Additionally, Whiteside et al. (2007) found that emotion regulation deficits were the
strongest predictor of binge eating above gender, restriction, and shape and weight concerns.
Research is needed to examine whether the neural correlates of negative affect are similar
among individuals with BED and substance-use disorders. As seen in addictive disorders, it
appears that binge eating may be an attempt to cope with negative affect.

2.4, Impulsivity

Impulsivity is another mechanism underlying both addictive disorders and BED. Impulsivity
refers to responding to internal or external stimuli in an unplanned manner, with little regard
for potentially negative consequences that may result (Moeller, Barratt, Dougherty, Schmitz,
& Swann, 2001). The role of impulsivity in addictive disorders started receiving attention in
the 1950s (Lolli, 1951; Zimmering, Toolan, Safrin, & Wortis, 1951). While impulsivity may
be a risk-factor for whether an individual develops an addiction, chronic substance use may

also lead to worsening executive control deficits throughout the course of the addiction (de

Wit, 2009). Addicted individuals typically show dysfunction in brain regions associated with
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impulsivity during decision-making tasks (Hester & Garavan, 2004; Hester, Lubman, &
Yucel, 2010) and are impaired at delaying gratification of rewards (Hoffman et al., 2008;
Monterosso et al., 2007). Thus, impulsivity may explain maladaptive decision-making in
addiction where individuals engage in behavior that is rewarding in the short-term (e.qg., drug
use), despite being detrimental to them in the long-term (e.qg., health problems, interpersonal
difficulties). Importantly, impulsivity has been linked to higher rates of relapse in addictive
disorders (Doran, Spring, McChargue, Pergadia, & Richmond, 2004; Miller, 1991).

Impulsivity may also be implicated in “food addiction.” Previous studies have found that
YFAS “food addiction” symptoms are associated with attention-based impulsivity, marked
by a faster response time to food cues (Meule, Lutz, Vogele, & Kubler, 2012), negative
urgency, reflecting the tendency to act impulsively while experiencing negative mood states
(Murphy, Stojek, & MacKillop, 2014; Pivarunas & Conner, 2015), and a lack of
perseverance in tasks (Murphy et al., 2014). In the only neuroimaging study of YFAS “food
addiction,” individuals reporting three or more YFAS symptoms exhibited decreased
activation in inhibitory neural systems when consuming a highly processed food reward (i.e.,
chocolate milkshake), relative to persons endorsing one or fewer symptoms (Gearhardt et al.,
2011a). Thus, akin to substance-use disorders, impulsivity may be a relevant mechanism in
“food addiction” and warrants further empirical examination.

Impulsivity has also been discussed as an important mechanism in BED beginning in the
1990s (McManus & Waller, 1995; Mitchell & Mussell, 1995). Previous studies have found
that individuals who binge eat demonstrate deficiencies in impulsivity, have trouble focusing
attention, make risky decisions, and are poor at utilizing feedback to guide future behavior
(Mobbs, Iglesias, Golay, & Van der Linden, 2011; Svaldi, Brand, & Tuschen-Caffier, 2010).
It has also been suggested that impulsivity plays a role on the initiation of binge cravings
(Dawe & Loxton, 2004; McManus & Waller, 1995). Similar to addictive disorders, binge
eaters are also less successful at delaying gratification of rewards (Davis, Patte, Curtis, &
Reid, 2010; Manwaring, Green, Myerson, Strube, & Wilfley, 2011). Thus, as seen in
addiction, a maladaptive decision-making process may occur in individuals with BED,
where the short-term reward of highly processed food is chosen instead of long-term health
benefits. Schag et al. (2013) observed that individuals with BED exhibited impulsive eye
movements in response to food stimuli. Neuroimaging studies suggest that individuals with
BED have greater activation of executive control regions during a cognitive-control task,
suggesting a maladaptive decision-making process (Balodis et al., 2013b; Gearhardt,
Boswell, & Potenza, 2014). Akin to addictive disorders, high levels of impulsivity may also
have implications in treatment of BED and rates of relapse. Several studies have found that
impulsive children are more likely to binge eat and are less successful in treatment programs
(Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 2006; Nederkoorn, Jansen, Mulkens, &
Jansen, 2007). Therefore, impulsivity appears to be a mechanism implicated similarly in
substance-use disorders and BED.

3. Summary of shared mechanisms

In summary, addiction and binge eating share a number of proposed mechanisms. For both
of these disorders, individuals may exhibit elevated reward responsivity to relevant cues and
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may act compulsively in the presence of these cues to satisfy intense cravings. Cravings may
also be triggered by negative mood states, in which the drug or food may be used to regulate
emotions. Finally, impulsivity has been identified as a shared mechanism underlying both
substance-use disorders and BED and may have implications for continued administration
and relapse.

Collectively, these shared mechanisms likely contribute to the behavioral and biological
similarities between binge eating and traditional addictive disorders (Cassin & von Ranson,
2007; Gearhardt, White, & Potenza, 2011; Gold et al., 2003). Notably, smokers with BED
are more likely to have a substance-use disorder than non-smokers with BED (White &
Grilo, 2006), which provides further evidence for similar processes underlying BED and
addiction at least in some persons or subgroups. If addictive disorders and BED are both
explained in part by shared mechanisms, we propose that it may be plausible that an
addictive process may be contributing to binge eating for some individuals. In support,
preliminary evidence suggests that reward dysfunction, craving, emotion dysregulation, and
impulsivity may all also contribute to “food addiction,” as measured by the YFAS. However,
it is challenging to disentangle BED and “food addiction” given the high degree of
phenotypic overlap and these common mechanisms. There is evidence that individuals who
experience “food addiction,” but who do not meet criteria for BED or other eating disorders,
exhibit clinically significant levels of pathology and eating-related concerns (Gearhardt,
Boswell, & White, 2014). Further, individuals with an eating disorder diagnosis who also
meet for YFAS “food addiction” have particularly severe levels of pathology (Gearhardt,
Boswell, & White, 2014). Thus, the assessment of “food addiction” appears to provide
clinically relevant information to the study of disordered eating. In order to further evaluate
whether an addictive process may explain problematic eating behavior in some individuals,
it is essential to examine mechanisms unique to an addiction perspective (e.g., withdrawal)
and traditional eating disorder approaches (e.g., shape and weight concerns).

4. Unique aspects of addiction perspectives

We now review several core mechanisms of substance-use disorders: the importance of the
substance, withdrawal, and tolerance. We evaluate whether these processes may contribute
to problematic eating behavior in a manner similar to addictions. If certain foods share
features with drugs of abuse and may be capable of triggering addictive responses in some
individuals, this would provide support for the validity and utility of a “food addiction”
framework.

4.1. Importance of the substance

An addiction framework posits that an addictive substance (e.g., nicotine) or behavior (e.g.,
gambling) interacts with individual risk factors (e.g., genetic predisposition, personality
characteristics) to trigger an addictive process. Without exposure to the addictive substance,
an individual at risk will not develop an addiction. Thus, the addictive substance or behavior
is an essential aspect of the problematic behavior. Drugs of abuse are altered from their
natural state to contain an increased concentration (or dose) of the addictive agent and to
increase the rate in which the addictive agent is absorbed into the system (Barnett, Hawks, &
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Resnick, 1981; Henningfield & Keenan, 1993). For example, coca leaves have little
addictive potential when chewed (Hanna & Hornick, 1977), but when they are refined into
cocaine and consumed by nasal insufflation, they become highly addictive (Verebey & Gold,
1988). Further, addictive substances may be capable of producing neuroplastic changes in
brain regions responsible for processing rewards and making decisions (Koob, 1992;
Leshner, 1997). These changes in the mesolimbic dopamine system and prefrontal cortex
may perpetuate self-administration (Chang, Alicata, Ernst, & Volkow, 2007; Volkow &
Fowler, 2000). In other words, an individual’s brain may become “hijacked” by the addictive
substance, resulting in compulsive consumption despite negative consequences (Volkow &
Wise, 2005).

Highly processed foods (e.g., pizza, chocolate, chips) may share characteristics with drugs
of abuse, as they are altered from their natural state to include higher concentrations of fat
and/or refined carbohydrates like sugar or white flour, and the rate in which the refined
carbohydrates are absorbed into the system is rapid (Gearhardt, Davis et al., 2011). For
example, a minimally processed food, such as a banana, contains natural sugars but would
be expected to have little or no addictive potential compared to a candy bar, which is
processed to contain increased levels of fat and rapidly absorbed sugars.

Additionally, highly processed foods may also be capable of causing neuroplastic changes in
reward-related brain regions that contribute to behavioral indicators of “food addiction”
(Bello et al., 2002; Berridge, 2009; Johnson & Kenny, 2010b), although research on this
topic is in its nascent stages. Rats who consume a diet of highly processed foods, such as
cheesecake, experience downregulation in the dopamine system, akin to using drugs of
abuse (Johnson & Kenny, 2010b). Notably, binge-prone rats only exhibit addictive-like
responses to foods high in fat and sugar (e.g., Oreo Double-Stuf cookies) and not chow
(Boggiano et al., 2007; Klump, Racine, Hildebrandt, & Sisk, 2013). Animal models suggest
that sugar may be most closely associated with “food addiction,” as rats with intermittent
access to sugar exhibit binge eating, enhanced motivation to obtain the substance (which
may model craving), cross-sensitization, and withdrawal when the sugar is removed (Avena
et al., 2008b) (for a review see Avena, 2010). In humans, Stice, Burger, and Yokum (2013a,
2013b) observed that a high-sugar milkshake strongly activated reward-related regions.
Further, pharmacology used to treat alcohol-related problems by blocking opioid response
(i.e., naloxone) has also been associated with reduced consumption of ultra-processed foods
in binge eaters (Drewnowski, Krahn, Demitrack, Nairn, & Gosnell, 1995). Additionally, in
the only neuroimaging study of “food addiction,” individuals with elevated YFAS symptoms
exhibit neural responses akin to other addictive disorders in response to cues and
consumption of a highly processed food (Gearhardt et al., 2011a).

One study has examined which foods are most likely to be implicated in “food addiction” in
humans (Schulte et al., 2015). Schulte et al. (2015) asked participants to complete the YFAS
then rate how likely they were to experience YFAS symptoms with 35 nutritionally diverse
foods. Highly processed foods, with added fat and refined carbohydrates were identified as
the most problematic. Foods with a high glycemic load (which reflects a faster speed of
absorption of carbohydrates and a greater blood sugar spike) were especially problematic for
individuals endorsing “food addiction” symptoms on the YFAS. Thus, like with drugs of
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abuse, the rapid speed of absorption of rewarding ingredients may make highly processed
foods particularly triggering for susceptible individuals. Laboratory studies with direct
observations and measurements of eating behavior and reward response are needed to
confirm and extend these preliminary findings. Though more research is needed, if highly
processed foods cause similar biological and behavioral changes as drugs of abuse, this
would support applying an addiction perspective to problematic eating behavior in some
individuals.

If certain foods are capable of triggering addiction-like changes in the brain, it would
challenge one core tenet of traditional eating disorder treatment models such as cognitive-
behavioral therapy (CBT) (Fairburn, 2008; Grilo & Mitchell, 2011) which states that there
are no “bad” or “forbidden” foods. CBT perspectives on eating disorders emphasize
individual differences (e.g., shape and weight overconcern, excessive or rigid dietary
restraint, mood regulation difficulties, poor self-esteem) as factors that serve to either lead to
and/or maintain problematic eating behaviors (Fairburn, 1995, 2008; Grilo & Mitchell,
2011); in such models, how individuals under- or over-eat (in the case of BED) is a key
aspect but that the types of food consumed less importance (Fairburn, 1995, 2008; Grilo &
Mitchell, 2011) In contrast, an addiction perspective suggests that some foods (or how some
foods are processed) may trigger the reward system in a manner that makes it more
challenging for at-risk individuals to moderate their consumption (Gearhardt, Davis et al.,
2011). Thus, it is possible that certain foods may not merely be “bad” foods per a common
cognitive bias in CBT models but may actually possess chemical properties that make them
more difficult to eat in a controlled manner for both cognitive and neurobiological reasons.

Importantly, exposure to addictive substances does not universally trigger compulsive
consumption, and individual differences (e.g., genetics, patterns of consumption, personality
factors) play an important role in who becomes addicted. For example, 90% of people
consume alcohol (an addictive substance) during their lifetime, but only 5-10% of
individuals develop alcohol dependence (American Psychiatric Association, 2000; Grant,
1997). However, there are many individuals with subclinical addictive-like responses to
alcohol, which emphasizes the broad public health implications of classifying alcohol as an
addictive substance. Similarly, if some foods have an addictive potential, it is unlikely that
all or most people would develop a clinical-level of “addiction.” It is also probable that other
individuals would experience subclinical addictive-like responses to certain foods, which
increases the scope of potential public health initiatives (Gearhardt, Grilo, DiLeoneg,
Brownell, & Potenza, 2011). It is likely that individual differences associated with addiction
risk (e.g., impulsivity, family history of addiction) will interact with the potentially addictive
nature of certain foods to trigger “compulsive” eating in some, but not all, individuals. In
summary, for some cases of BED, mechanisms associated with dietary restraint or shape and
weight concerns may precipitate binge-eating behavior. For others, highly processed foods
may result in reward-related, neuroplastic changes in the brain and trigger an addictive
process for at-risk individuals. This highlights the necessity of a mechanism-focused
approach to understanding problematic eating behavior and for whom each mechanism may
be most applicable.
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4.2. Withdrawal and tolerance

Withdrawal and tolerance are unique markers of an addictive process that may provide
insight into craving and relapse. Withdrawal is defined in the DSM-5 as the development of
physiological or psychological symptoms in response to abstinence or decreased
consumption of a substance (American Psychiatric Association, 2013). Though physical
withdrawal symptoms were previously considered a core component of addiction, they are
no longer a mandatory characteristic of an addictive disorder, as withdrawal from drugs such
as cocaine and behavioral addictions such as gambling result in minimal physical symptoms
(Brower & Paredes, 1987; Rosenthal & Lesieur, 1992; Weddington et al., 1990).
Psychological withdrawal symptoms, such as preoccupation and anxiety, are considered
more universal across addictive disorders and are predictive of relapse rates (Kenford et al.,
2002; West, Hajek, & Belcher, 1989).

Animal-model researchers have observed opioid-like withdrawal symptoms following
addictive-like consumption of sucrose (Avena, Rada, & Hoebel, 2009). When sucrose is
removed from the diet, rats experience anxiety, teeth chattering, and more aggressive
behavior (Avena, Bocarsly, Rada, Kim, & Hoebel, 2008; Galic & Persinger, 2002). No
previous studies have examined withdrawal symptoms in humans for highly processed
foods. However, individuals who cut back on high-sugar foods (e.g., dieters) may exhibit
metabolic changes in response to food cues, such as a decrease in blood sugar, and this may
trigger cravings (Herman & Mack, 1975). Similar physiological changes can occur in
response to cues for individuals with addictive disorders, which also results in strong
cravings (Gearhardt et al., 2009a). Further, individuals experiencing problematic eating
behavior anecdotally report withdrawal-like symptoms to carbohydrates (Gearhardt et al.,
2009a; Pelchat, 2002). Thus, it is plausible that some individuals may experience withdrawal
symptoms to highly processed foods. We are unaware of any prior studies that have
investigated whether individuals endorsing YFAS “food addiction” symptoms develop a
withdrawal in response to cutting down on high-fat/high-sugar foods, and this is an
important area that requires further examination.

Similar to withdrawal symptoms, tolerance is another unique component of an addiction
perspective. Tolerance is characterized by 1) the need to consume increased amounts of a
substance to experience the desired, hedonic effects or 2) the diminished effect of a constant
dose over time (American Psychiatric Association, 2000). Reductions in reward-related
neural pathways over time in response to a constant dose of a substance may model the
development of tolerance. This has been demonstrated in traditional addictive disorders
(Nestler & Malenka, 2004; Volkow, Fowler, Wang, Baler, & Telang, 2009). Importantly, a
recent study observed that frequent ice-cream consumption was associated with reduced
striatal responsivity during the receipt of an ice-cream based milkshake, which is consistent
with the development of tolerance (Burger & Stice, 2012). Behavioral indicators of tolerance
have also been explored. Spring et al. (2008) observed that a beverage high in carbohydrates
became less effective at reducing self-reported dysphoric mood in obese individuals after
repeated administration. No studies to date have investigated whether individuals with YFAS
“food addiction” symptomology exhibit greater tolerance to the consumption of high-fat/
high-sugar foods. The lack of empirical examination of withdrawal and tolerance is a
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significant gap in understanding how addiction-specific mechanisms may contribute to
eating-related problems and an essential next step for evaluating the validity of the “food
addiction” concept.

In summary, exploring whether withdrawal and tolerance contribute to binge eating behavior
is important for evaluating the “food addiction” hypothesis because these components are
unique to an addiction framework. There is no existing research examining the association
of “food addiction” or BED with these mechanisms. If symptoms of withdrawal and
tolerance contribute to eating pathology this would provide evidence that an addiction
framework has unique explanatory power for BED. It is likely that while addiction
mechanisms may be relevant for certain individuals with BED, the unique aspects of the
eating disorder framework may be important for others.

5. Unique aspects of eating disorder perspectives

We now describe mechanisms implicated in eating disorders like BED and discuss why
these processes would not be considered causal factors in the “food addiction” model. If
mechanisms unique to a traditional eating disorder perspective explain BED but not “food
addiction,” this would suggest that these two phenotypes do not overlap completely.

5.1. Restraint

Eating disorder models have long held that inappropriate (e.g., extreme or rigid) dietary
restraint is a causal antecedent to binge eating (Fairburn & Harrison, 2003; Herman &
Polivy, 1990; Howard & Porzelius, 1999; Polivy & Herman, 1985; Telch & Agras, 1993).
Restraint was initially thought to be an intentional attempt to reduce calories below a
biological “set point” of consumption (Herman & Mack, 1975; Nisbett, 1972). However,
individuals reporting high levels of restraint often do not appear to be biologically deprived
of calories (Lowe, 1993), suggesting that restraint may be more cognitive in nature. The
perspective of cognitive restraint posits that a high level of restraint is indicative of an
individual forming rigid dietary rules due to concerns about shape or weight (Herman &
Polivy, 1980). In support of cognitive restraint, measures of restraint (e.g., Restraint Scale)
appear to be associated with the utilization of rigid dietary rules (Herman & Polivy, 1980)
but have not been related to biological factors such as acute or long-term caloric intake
(Stice, Cooper, Schoeller, Tappe, & Lowe, 2007; Stice, Fisher, & Lowe, 2004; Stice, Sysko,
Roberto, & Allison, 2010). Further, restrained eaters may exhibit increased food
consumption following challenges to their cognition, such as a high-calorie preload (Polivy,
1976; Spencer & Fremouw, 1979) or tasks that engage cognitive resources (Bellisle & Dalix,
2001; Lowe & Kral, 2006; Ward & Mann, 2000).

More recently, restraint has been re-conceptualized by some as a reflection of hedonic
hunger, or a perceived, cognitive deprivation for highly palatable foods despite meeting
biological caloric needs (Lowe & Butryn, 2007; Lowe & Levine, 2005; Markowitz, Butryn,
& Lowe, 2008). Hedonic hunger, as measured by the Power of Food Scale (PFS), is related
to increased food craving, and greater consumption of highly processed food (e.g.,
chocolate) (Lowe & Butryn, 2007). Scores on the PFS are higher in obese individuals with
BED (relative to those without the diagnosis) and higher PFS scores are associated with
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binge eating severity in BN (Lowe & Butryn, 2007; Witt & Lowe, 2014). Although scores
on various restraint measures do not appear to be related to objectively measured caloric
deprivation (Stice et al., 2007; Stice et al., 2004; Stice et al., 2010), restraint is associated
with increased hedonic hunger (Lowe et al., 2009). Thus, dietary restraint may reflect, in
part, perceived deprivation for highly palatable foods associated with hedonic hunger.

Dieting may also influence eating behavior and be associated with disordered eating. While
restraint appears to reflect a cognitive, perceived deprivation of highly palatable foods,
dieting — in contrast - is associated with decreased caloric intake for weight loss (Allen,
Byrne, & McLean, 2012). Dieting prospectively predicts future weight gain (Lowe et al.,
2006; Lowe, Doshi, Katterman, & Feig, 2013; Stice, Cameron, Killen, Hayward, & Taylor,
1999) and may be a proxy for an individual’s vulnerability for problematic eating behavior
and past problems with eating regulation (Lowe, 2015). Individuals who diet for weight loss
tend to endorse high levels of restrained eating, but the behavior of restrained eaters may
vary based on whether the individual is currently dieting (Lowe, 1993, 1995). For example,
restrained dieters reduce their food intake following a high-calorie preload (Lowe, 1995),
which may be a response to a direct threat to weight-loss efforts. This contrasts restrained
non-dieters who overeat after a high-calorie preload, perhaps due to a violation of rigid
dietary rules (Polivy, 1976; Spencer & Fremouw, 1979).

Dieting for weight loss appears to be a relevant factor in BED, and data from retrospective
self-report suggest that individuals with BED have histories of frequent dieting attempts and
weight fluctuations although importantly dieting appears to precede binge eating in only
about 50% of those who develop BED (Grilo & Masheb, 2000; Hilbert et al., 2014; Mussell
et al., 1995; Reas & Grilo, 2007; Spurrell, Wilfley, Tanofsky, & Brownell, 1997). Fasting
seems to predict binge eating across diverse weight and disordered eating groups (Stice,
Davis, Miller, & Marti, 2008) and caloric restriction is associated with increased brain
activity in regions associated with attention and reward processing in response to food cues
(Stice et al., 2013a, 2013b).

While dieting may be a risk factor for binge eating in some individuals, binge eating
precedes dieting in others (Grilo & Masheb, 2000; Hilbert et al., 2014; Reas & Grilo, 2007;
Spurrell et al., 1997). In BED, those who report bingeing before dieting may have an earlier
onset of binge behaviors and endorse lower levels of restraint than those who diet first
(Spurrell et al., 1997). Although retrospective/prospective studies and CBT models suggest
that dieting and restraint increase the risk of binge eating and eating disorders for some
individuals (Fairburn, Cooper, & Shafran, 2003; Grilo & Masheb, 2000; Herman & Polivy,
1990; Spurrell et al., 1997), controlled intervention studies have challenged this idea in some
respects for certain patient groups. Specifically, behavioral weight loss treatments, which
decrease caloric intake, have been shown to effectively reduce binge eating behavior and
eating disorder pathology in obese patients with BED (Grilo, Masheb, Wilson, Gueorguieva,
& White, 2011; Wilson, Wilfley, Agras, & Bryson, 2010). Further, a carefully designed
study demonstrated that a low-calorie diet (e.g., 1000 kcal/day) coupled with behavioral
therapy does not appear to induce increased binge eating behavior (Wadden et al., 2004).
Thus, in at least some circumstances, behavioral weight loss and low-calorie diets do not
appear to increase the frequency of binge eating episodes or worsen BED symptoms.
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An alternative understanding of restraint and dieting behaviors is that they are strategies
utilized to overcome one’s personal vulnerability for weight gain and obesity (Agras, 2010;
Lowe, 2015; Lowe et al., 2013). Thus, some individuals may be vulnerable to shape and
weight ideals and engage in dietary restraint to maintain their weight (Lowe & Levine,
2005). Consistent with this idea, weight concern/importance may prospectively predict the
onset of dieting and disordered eating behavior (Loth, MacLehose, Bucchianeri, Crow, &
Neumark-Sztainer, 2014). However, other individuals may be vulnerable to a food’s hedonic
properties and employ dietary restraint to counteract the rewarding nature of the food (Lowe
& Butryn, 2007). Notably, individuals with BED exhibit lower levels of restraint than
persons with BN, but binge-eating frequency is similar (Grilo et al., 2009; Wilfley,
Schwartz, Spurrell, & Fairburn, 2000), which suggests that are mechanisms other than
restraint contributing to BED.

Multiple pathways likely interact to result in the development of binge eating. Consistent
with this idea, one prospective study demonstrated that body dissatisfaction interacts
differently with depressive symptoms and dieting to increase the risk of disordered eating
(Stice, Marti, & Durant, 2011). Further, models of binge eating that include both dieting and
affect-related difficulties as contributors to bingeing behavior seem to most appropriately
represent potential pathways to the development of BED (Allen et al., 2012). Thus, dietary
restraint may be one contributing component to binge eating in combination with multiple
other risk factors. Addiction-related mechanisms may be another relevant factor that
interacts with dietary restraint to increase risk for BED.

Though dietary restraint as a putative underlying, causal mechanism for BED is unique to
eating disorder models, restraint is not absent in addiction. Notably, the restraint behaviors in
BED are not successful (Howard & Porzelius, 1999), which parallels the substance
dependence criteria of being unable to cut down or abstain from use, despite the desire to do
so (American Psychiatric Association, 2000). Repeated, unsuccessful attempts to cut back
on consumption or quit occur as part of an addiction (Best, Ghufran, Day, Ray, & Loaring,
2008; Fagan et al., 2007), and substance-related restraint, or attempts to cut down, has been
measured in addictive disorders (Collins & Lapp, 1992; Ruderman & McKirnan, 1984).
Further, the abstinence violation effect, where an individual excessively uses a substance
after experiencing a lapse in restraint, is often applied to BED (Grilo & Shiffman, 1994), but
originated from the addiction literature (Marlatt, 1979). Thus, for some persons with BED,
dietary restraint may be a consequence, rather than a cause, of binge eating behavior (Grilo
& Masheb, 2000; Reas & Grilo, 2007). For some individuals, restraint may be the failed
attempt to control addictive-like consumption of highly rewarding, calorie-dense foods.

Dietary restraint may be a strategy for overcoming one’s personal vulnerability for weight
gain in an obesogenic environment (Lowe, 2015; Lowe et al., 2013). While some individuals
may be vulnerable to shape and weight ideals, others may have a propensity to develop an
addictive-like response to hedonically pleasurable, highly processed foods and engage in
dietary restraint after bingeing in an effort to avoid weight gain. Since restraint may be
associated with perceived deprivation of these foods (Lowe & Levine, 2005), individuals
who find these foods especially rewarding or “addictive” may experience hedonic
deprivation more acutely, which may increase their risk for engaging in extreme dietary
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restraint to combat binge eating and weight cycling. This pattern of alternating between
periods of binge eating and dietary restraint may lead to addiction-like changes in the brain,
such as sensitization of the dopamine system (Avena et al., 2008b; Hyman, Malenka, &
Nestler, 2006; Robinson & Berridge, 1993). Thus, for some individuals, dietary restraint
may be used as an attempt to overcome weight gain related to a propensity for developing
addictive-like eating in response to highly processed foods.

Relatedly, YFAS symptoms of “food addiction” have been associated with greater weight
cycling (e.g., repeated loss and regain of twenty pounds or more), earlier age of first diet,
and time spent dieting (Gearhardt, Boswell, & White, 2014). While some studies have found
an association between YFAS symptomology and a measure of dietary restraint, others have
not (Gearhardt, Boswell, & White, 2014; Gearhardt et al., 2013b; Gearhardt et al., 2012). In
some cases, “food addiction” appears to be related to dieting and restraint, though the nature
of this relationship is poorly understood, as the existing studies are cross-sectional or
retrospective. Thus, it will be necessary to examine whether dieting and restraint may play
some causal role in the development of “food addiction” or whether dietary restraint/dieting
might develop in response to an individual’s propensity to consume highly processed foods
in an addictive manner. Further, future work should evaluate whether alternating between
periods of restriction and excess consumption of highly processed foods may create an
intermittent pattern that, akin to substance use disorders (Berridge & Robinson, 1995;
Robinson & Berridge, 2001), exacerbates addictive-like responses.

In summary, restraint and dieting may be causal mechanisms for some individuals with
BED, as posited by traditional eating disorder models. In others, restraint may be linked with
binge eating, but it may reflect attempts to resist biologic drives towards obesity (Agras,
2010; Lowe, 2015; Lowe et al., 2013) and/or attempts to manage an addictive response to
highly processed foods. Additional longitudinal research is needed to understand how an
individual’s personal vulnerabilities (e.g., shape/weight concern, propensity for addiction)
may interact with binge eating to result in disordered eating behavior. Future studies might
also examine whether periods of intermittent restraint or fasting (followed by episodes of
binging) may contribute to addiction-related neural sensitization in humans.

5.2. Shape and weight concerns

In addition to dietary restraint, shape and weight concerns may be antecedents or risk factors
for BED (Fairburn et al., 1998; Killen et al., 1996). This refers to the overvaluation of an
individual’s own shape and/or weight (Hrabosky, Masheb, White, & Grilo, 2007). Though
not a DSM-5 diagnostic criterion for BED, it has been suggested that shape and weight
concerns represent a core psychopathology of eating disorders and may play a key role in
the maintenance of binge eating and associated eating pathology (Fairburn et al., 2003).
Overvaluation of shape and weight may prospectively predict the onset of binge eating for
some individuals (Allen, Byrne, McLean, & Davis, 2008; Killen et al., 1994; Loth et al.,
2014; Sonneville et al., 2015; Stice, Presnell, & Spangler, 2002). Additionally, high reports
of body dissatisfaction appear to greatly increase the risk for disordered eating behavior
(Stice et al., 2011), especially in early adolescence (Rohde, Stice, & Marti, 2015). While
shape and weight concerns may precede eating problems for some, others may experience
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elevated shape and weight concerns due to negative outcomes such as weight gain associated
with bingeing. Binge eaters who report shape and weight overvaluation present with more
severe eating psychopathology and depression than binge eaters without the characteristic
(Grilo, 2013; Grilo et al., 2008; Grilo, Masheb, & White, 2010; Sonneville et al., 2015). This
underscores the idea that shape and weight concern is an important contributor to the
trajectory of BED, though, akin to restraint, it may be a causal mechanism for some
individuals but a consequence of bingeing for others.

The idea that shape and weight concerns may precipitate and/or maintain problematic eating
is not characteristic of an addiction perspective. If one were to attempt to conceptualize
overvaluation of shape/weight from an addiction perspective, it might perhaps be speculated
that such shape and weight concerns develop as problematic eating continues. For example,
it is logical that smokers would have higher rates of concern about lung cancer because they
are at higher risk due to their addiction. Similarly, “food addiction” has been associated with
elevated shape and weight concerns in cross-sectional research (Gearhardt, Boswell, &
White, 2014; Gearhardt et al., 2013b; Gearhardt et al., 2012; Schebendach et al., 2013),
which may be related to the increased risk of weight gain linked to greater levels of highly
processed food consumption. In a parallel manner, from such a perspective, binge eating
might be associated with greater shape and weight concerns because binge eating increases
risk of future weight gain or obesity. However, studies with BED (Grilo et al., 2008) and
other eating disorder groups with binge-eating behaviors (Grilo et al., 2009), have
consistently demonstrated that overvaluation is not associated with either BMI or obesity
(i.e., it appears to reflect a subjective cognitive feature unrelated to body weight). Thus,
shape and weight concerns appear to be related to both binge eating and YFAS “food
addiction” symptomology, however, longitudinal and experimental studies are needed to
develop an improved understanding of these associations.

6. Practical implications

If addiction mechanisms may contribute to problematic eating behavior for some
individuals, this framework may inform new treatments or improve existing interventions.
While research has identified specific psychological (Wilson, Grilo, & Vitousek, 2007) and
pharmacological (Reas & Grilo, 2014, 2015) treatment interventions for BED, even with the
best available treatments (Grilo et al., 2011; Wilson et al., 2010), a sizeable minority of
patients do not achieve remission and most fail to lose clinically meaningful weight.
(Brownley, Berkman, Sedway, Lohr, & Bulik, 2007; Grilo et al., 2011; Vocks et al., 2010;
Wilson et al., 2010), Treatment can be improved further by an improved understanding of
predictors/moderators (Grilo, Masheb, & Crosby, 2012) and of mediators (Kraemer, Wilson,
Fairburn, & Agras, 2002; Wilson et al., 2007). Research on mediators of BED treatments is
lacking and represents a priority for research. Novel treatments that target underlying
mechanisms may increase efficacy. For example, if an intervention designed to reduce
smoking focused on changing the individual’s thoughts and beliefs about cigarettes, but did
not address the cigarettes’ addictive nature, this therapeutic technique would likely have
limited success.
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Future research is warranted to determine whether interventions that target addictive-like
mechanisms may be beneficial for some individuals with problematic eating behavior.
Notably, CBT for BED and addictive disorders already share common features, such as
emotion regulation, trigger identification, and craving management (Gearhardt et al., 2011d).
The greatest point of contention between existing treatments tailored to “food addiction”
(e.g., Overeaters Anonymous) relative to treatment addressing traditional eating disorder
tenets (e.g., restraint) is the role of the food (Gearhardt et al., 2011d). In eating disorder
models, there are no “bad” or “forbidden” foods (Fairburn et al., 2003). However, an
addiction perspective would suggest that some foods have a greater “addictive potential” and
for some individuals, these foods may be capable of “hijacking” neural circuitry (Gearhardt,
Davis et al., 2011) and making it more difficult to regulate eating behaviors and patterns. If
an addictive process contributes to problematic eating behavior for some individuals (or if
highly processed foods create greater challenges to controlled intake for both cognitive and
neurobiological reasons), then perhaps specific interventions utilized in the treatment of
addictive disorders should be evaluated for their utility in addressing “food addiction.” The
assessment of novel treatment approaches may be clinically useful for improving outcomes,
though research is also needed to identify the potential harm of incorporating addiction
intervention perspectives into the treatment of eating problems.

One major concern regarding treatments for “food addiction” is that the goal of abstinence
from certain foods may be harmful and increase disordered eating behaviors, such as dietary
restraint (Wilson, 1993). Although abstinence-based interventions for problematic eating
behavior, such as Overeaters Anonymous and Food Addicts Anonymous, have been around
since the 1960’s, there has been limited empirical examination of their efficacy (Schwartz &
Brownell, 1995). Due to the potential harm of abstinence-based programs, future research is
needed to examine the utility of this treatment approach as applied to “food addiction.” Until
there is significant empirical evidence of positive treatment outcomes, the identification of
potential contraindications, and the assessment of possible adverse consequences,
abstinence-based treatments for eating should be approached with caution.

However, there are empirically supported, addiction-focused interventions that do not
require abstinence, such as harm-reduction. Harm-reduction aims to minimize potential
harm associated with addictive substances by focusing on using in moderation and reducing
consumption in high-risk situations (Cheung, 2000; Marlatt, 1996; Marlatt & Tapert, 1993).
For example, a harm-reduction intervention for individuals with alcohol-use disorders would
aim to reduce binge drinking episodes through strategies such as alternating between
alcoholic beverages and glasses of water and monitoring the quantity of alcoholic drinks
consumed (Marlatt, Somers, & Tapert, 1993; Marlatt & Witkiewitz, 2002). Harm-reduction
approaches also focus on tolerating craving and developing alternative coping strategies to
regulate intense mood states (Marlatt, Larimer, & Witkiewitz, 2011). While harm-reduction
strategies are empirically supported for reducing negative outcomes associated with
substance-use disorders (Langendam, van Brussel, Coutinho, & van Ameijden, 2001;
McBride, Farringdon, Midford, Meuleners, & Phillips, 2004; Monti et al., 1999), it is
uncertain whether this intervention would be well-suited for addictive-like consumption of
highly processed foods. Thus, future examination of a harm-reduction approach for treating
“food addiction” may be warranted.

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 20

Another consideration for the utility of “food addiction” in a clinical context is whether the
construct predicts treatment outcomes. We are unaware of previous studies that have
examined if addiction-specific treatments like harm reduction or abstinence-based
interventions are effective in reducing symptoms of “food addiction” or eating-related
problems like binge eating and obesity. However, there have been mixed findings regarding
whether an individual’s endorsement of “food addiction” symptoms predicts outcomes in
treatments for obesity, with some studies finding that “food addiction” was related to less
weight loss (Burmeister, Hinman, Koball, Hoffmann, & Carels, 2013) and others observing
no association with weight loss or attrition (Lent, Eichen, Goldbacher, Wadden, & Foster,
2014).

The literature regarding the predictive significance of BED for obesity treatment outcomes is
mixed and suffers from methodological limitations, consisting of mostly retrospective and
non-randomized studies, limited further by self-report measures and varying ways of
categorizing “binge eaters” (Wilson et al., 2007). Blaine and Rodman (2007), in a matched-
study meta-analysis of obesity trials, reported that obese binge eaters, on average, lost
significantly less weight than obese non-binge-eaters (1.3 kg vs 10.5 kg). Such aggregate
findings across studies suggest that BED is a negative prognostic indicator for obesity
treatment, although the comparison strategy and the methodological limitations of many of
the studies suggests caution and need for further research. More recently, Grilo and White
(2013), in the first controlled, prospective study of BED status on obesity outcome
treatment, reported that BED significantly predicted worse eating and depression outcomes
and significantly moderated the effects of anti-obesity medication (orlistat) on weight loss
(i.e., medication added to behavioral therapy enhanced weight losses among non-binge-
eaters but not BED).

Given the mixed findings in the literature, further examination is warranted for how
constructs as “food addiction” and binge eating may predict intervention outcomes for
obesity. However, obesity is not synonymous with “food addiction” or binge eating, and
future research should also focus on identifying which treatments may be most effective for
particular eating-related problems (e.g., harm reduction for the treatment of “food
addiction”) and whether individual characteristics (e.g., impulsivity) may moderate
treatment outcome.

7. Future directions

Given the unique mechanisms relevant to applying an addiction framework to food (e.g.,
withdrawal), there are six key research directions that are important to further evaluate the
“food addiction” construct (Table 2). First, it is essential to identify the addictive agent in
food to determine which foods or ingredient(s) have an addictive potential. Though animal
models and the only existing study in humans support the role of highly processed foods in
“food addiction” (Avena et al., 2008b; Johnson & Kenny, 2010b; Murray, Tulloch, Chen, &
Avena, 2015; Schulte et al., 2015), the addictive agent(s) is unknown, as are the specific
individual characteristics that may enhance one’s risk of developing “food addiction.” The
absence of a defined addictive agent remains one of the most significant criticisms of the
food addiction hypothesis (Hebebrand et al., 2014; Ziauddeen & Fletcher, 2013). The
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identification of the potentially addictive agent in food is fundamental to the proposal of an
addictive process and should be prioritized in future studies. Second, it is important to
determine whether mechanisms unique to addictive disorders, such as withdrawal and
tolerance, may contribute to addictive-like consumption of certain foods. Third, longitudinal
work is needed in order to understand the temporal relations between “food addiction,”
obesity, binge eating, and BED. The YFAS-C, a measure of “food addiction” symptoms in
children, is associated with elevated BMI (Gearhardt, Roberto, Seamans, Corbin, &
Brownell, 2013), emphasizing the necessity of examining how “food addiction” develops
and relates to other eating-related problems across the lifespan. Further, longitudinal
methodologies used in other fields (Cain et al., 2012; Shea et al., 2004) may help to clarify
further the nature of the associations among the constructs and especially whether the
possible mechanisms described in this review are causal factors or contributors to the
maintenance or course of eating-related problems. Fourth, treatment approaches for
addictive disorders, such as abstinence-based interventions or harm-reduction, should be
evaluated for the treatment of “food addiction.” This is especially important given the
potential for certain addiction-focused treatment approaches to increase restrictive eating
practices. Fifth, there is emerging evidence that YFAS scores may be associated with other
forms of binge eating, such as bulimia nervosa (Meule, von Rezori, & Blechert, 2014) and
anorexia nervosa- binge/purge subtype (Granero et al., 2014). As such, the role of addiction-
specific mechanisms in problematic eating behavior should be explored across various forms
of binge eating and disordered eating in future research. Sixth, BED and “food addiction”
are both associated with obesity but do not occur exclusively in obese individuals (Davis et
al., 2011; de Zwaan, 2001; Gearhardt et al., 2009b). However, many of the mechanisms
implicated in addictive disorders and BED (e.g., impulsivity, reward dysfunction) may also
contribute to obesity (Davis & Carter, 2009; Volkow et al., 2008b). Thus, it will be important
to examine whether certain mechanisms are particularly relevant to individuals with both
obesity and compulsive patterns of food consumption.

8. Concluding remarks

“Food addiction” and BED have significant phenotypic overlap, such as loss of control over
consumption and continued use despite negative consequences. To evaluate whether an
addictive process contributes to problematic eating, increased attention to underlying
mechanisms is warranted. While many mechanisms appear to be shared among BED and
addictive disorders, such as reward dysfunction, craving, emotion dysregulation, and
impulsivity, there are also important differences. For some individuals, dietary restraint and
shape or weight concerns may be causal mechanisms in the development and/or
maintenance of binge eating behavior. However, for others, highly processed foods may be
capable of triggering neuroplastic changes in the brain to result in an addictive-like process.
In conclusion, though “food addiction” and BED share several underlying mechanisms, the
utility of “food addiction” may be most appropriately understood by investigating whether
mechanisms unique to an addiction perspective offer novel explanatory power for
problematic eating in some individuals. Further, a mechanistic approach may contribute to
the development of new intervention approaches to improve treatment outcomes.

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 22

References

Agras, WS. The Oxford handbook of eating disorders. Oxford University Press; 2010.

Ahmed SH, Guillem K, Vandaele Y. Sugar addiction: Pushing the drug—sugar analogy to the limit.
Current Opinion in Clinical Nutrition and Metabolic Care. 2013; 16(4):434-439. http://dx.doi.org/
10.1097/MC0.0b013e328361c8b8. [PubMed: 23719144]

Allen KL, Byrne SM, McLean NJ. The dual-pathway and cognitive—behavioural models of binge
eating: Prospective evaluation and comparison. European Child & Adolescent Psychiatry. 2012;
21(1):51-62. http://dx.doi.org/10.1007/s00787-011-0231-z. [PubMed: 22120762]

Allen KL, Byrne SM, McLean NJ, Davis EA. Overconcern with weight and shape is not the same as
body dissatisfaction: Evidence from a prospective study of pre-adolescent boys and girls. Body
Image. 2008; 5(3):261-270. http://dx.doi.org/10.1016/j.bodyim.2008.03.005. [PubMed: 18585990]

Allison S, Timmerman GM. Anatomy of a binge: Food environment and characteristics of nonpurge
binge episodes. Eating Behaviors. 2007; 8(1):31-38. http://dx.doi.org/10.1016/j.eatbeh.2005.01.004.
[PubMed: 17174849]

American Psychiatric Association, A. P. Diagnostic and statistical manual of mental disorders: DSM-
IV-TR. Washington, DC: American Psychiatric Association; 2000.

American Psychiatric Association, A. P. A. Diagnostic and statistical manual of mental disorders:
DSM-5. 2013. from http://dsm.psychiatryonline.org/book.aspx?bookid=556

Ansell EB, Grilo CM, White MA. Examining the interpersonal model of binge eating and loss of
control over eating in women. International Journal of Eating Disorders. 2012; 45(1):43-50. http://
dx.doi.org/10.1002/eat.20897. [PubMed: 21321985]

Avena NM. The study of food addiction using animal models of binge eating. Appetite. 2010; 55(3):
734-737. [PubMed: 20849896]

Avena NM, Bocarsly ME, Rada P, Kim A, Hoebel BG. After daily bingeing on a sucrose solution, food
deprivation induces anxiety and accumbens dopamine/ acetylcholine imbalance. Physiology &
Behavior. 2008a; 94(3):309-315. [PubMed: 18325546]

Avena NM, Gearhardt AN, Gold MS, Wang GJ, Potenza MN. Tossing the baby out with the bathwater
after a brief rinse? The potential downside of dismissing food addiction based on limited data.
Nature Reviews Neuroscience. 2012; 13(7):514. http://dx.doi.org/10.1038/nrn3212-c1 (author
reply 514).

Avena NM, Rada P, Hoebel BG. Evidence for sugar addiction: behavioral and neurochemical effects of
intermittent, excessive sugar intake. Neuroscience and Biobehavioral Reviews. 2008b; 32(1):20—
39. http://dx.doi.org/10.1016/j.neubiorev.2007.04.019. [PubMed: 17617461]

Avena NM, Rada P, Hoebel BG. Sugar and fat bingeing have notable differences in addictive-like
behavior. The Journal of Nutrition. 2009; 139(3):623-628. http://dx.doi.org/10.3945/jn.
108.097584. [PubMed: 19176748]

Baker TB, Piper ME, McCarthy DE, Majeskie MR, Fiore MC. Addiction motivation reformulated: An
affective processing model of negative reinforcement. Psychological Review. 2004; 111(1):33-51.
http://dx.doi.org/10.1037/0033-295X.111.1.33. [PubMed: 14756584]

Balodis IM, Kober H, Worhunsky PD, White MA, Stevens MC, Pearlson GD, ... Potenza MN.
Monetary reward processing in obese individuals with and without binge eating disorder.
Biological Psychiatry. 2013a; 73(9):877-886. http://dx.doi.org/10.1016/j.biopsych.2013.01.014.
[PubMed: 23462319]

Balodis IM, Molina ND, Kober H, Worhunsky PD, White MA, Rajita S, ... Potenza MN. Divergent
neural substrates of inhibitory control in binge eating disorder relative to other manifestations of
obesity. Obesity (Silver Spring). 2013b; 21(2):367-377. http://dx.doi.org/10.1002/0by.20068.
[PubMed: 23404820]

Barnett G, Hawks R, Resnick R. Cocaine pharmacokinetics in humans. Journal of Ethnopharmacology.
1981; 3(2-3):353-366. [PubMed: 7242115]

Beach HD. Morphine addiction in rats. Canadian Journal of Psychiatry/Revue Canadienne de
Psychologie. 1957; 11(2):104.

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1097/MCO.0b013e328361c8b8
http://dx.doi.org/10.1097/MCO.0b013e328361c8b8
http://dx.doi.org/10.1007/s00787-011-0231-z
http://dx.doi.org/10.1016/j.bodyim.2008.03.005
http://dx.doi.org/10.1016/j.eatbeh.2005.01.004
http://dsm.psychiatryonline.org/book.aspx?bookid=556
http://dx.doi.org/10.1002/eat.20897
http://dx.doi.org/10.1002/eat.20897
http://dx.doi.org/10.1038/nrn3212-c1
http://dx.doi.org/10.1016/j.neubiorev.2007.04.019
http://dx.doi.org/10.3945/jn.108.097584
http://dx.doi.org/10.3945/jn.108.097584
http://dx.doi.org/10.1037/0033-295X.111.1.33
http://dx.doi.org/10.1016/j.biopsych.2013.01.014
http://dx.doi.org/10.1002/oby.20068

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 23

Bellisle F, Dalix AM. Cognitive restraint can be offset by distraction, leading to increased meal intake
in women. The American Journal of Clinical Nutrition. 2001; 74(2):197-200. [PubMed:
11470720]

Bello NT, Lucas LR, Hajnal A. Repeated sucrose access influences dopamine D2 receptor density in
the striatum. Neuroreport. 2002; 13(12):1575-1578. [PubMed: 12218708]

Berg KC, Peterson CB, Croshy RD, Cao L, Crow SJ, Engel SG, Wonderlich SA. Relationship between
daily affect and overeating-only, loss of control eating-only, and binge eating episodes in obese
adults. Psychiatry Research. 2014; 215(1):185-191. [PubMed: 24200217]

Berridge KC. The debate over dopamine’s role in reward: The case for incentive salience.
Psychopharmacology. 2007; 191(3):391-431. http://dx.doi.org/10.1007/s00213-006-0578-X.
[PubMed: 17072591]

Berridge KC. ‘Liking’ and ‘wanting’ food rewards: Brain substrates and roles in eating disorders.
Physiology & Behavior. 2009; 97(5):537-550. http://dx.doi.org/10.1016/j.physbeh.2009.02.044.
[PubMed: 19336238]

Berridge KC, Robinson TE. The mind of an addicted brain: neural sensitization of wanting versus
liking. Current Directions in Psychological Science. 1995; 71-76

Best DW, Ghufran S, Day E, Ray R, Loaring J. Breaking the habit: A retrospective analysis of
desistance factors among formerly problematic heroin users. Drug and Alcohol Review. 2008;
27(6):619-624. http://dx.doi.org/10.1080/09595230802392808. [PubMed: 19023771]

Blaine B, Rodman J. Responses to weight loss treatment among obese individuals with and without
BED: A matched-study meta-analysis. Eating and Weight Disorders. 2007; 12(2):54-60. [PubMed:
17615489]

Blum K, Braverman ER, Holder JM, Lubar JF, Monastra VVJ, Miller D, ... Comings DE. Reward
deficiency syndrome: A biogenetic model for the diagnosis and treatment of impulsive, addictive,
and compulsive behaviors. Journal of Psychoactive Drugs. 2000; 32(Suppl i-iv):1-112.

Blum K, Cull JG, Braverman ER, Comings DE. Reward deficiency syndrome. American Scientist.
1996; 84(2):132-145. http://dx.doi.org/10.2307/29775633.

Boggiano MM, Artiga Al, Pritchett CE, Chandler-Laney PC, Smith ML, Eldridge AJ. High intake of
palatable food predicts binge-eating independent of susceptibility to obesity: An animal model of
lean vs obese hinge-eating and obesity with and without binge-eating. International Journal of
Obesity. 2007; 31(9):1357-1367. http://dx.doi.org/10.1038/sj.ij0.0803614. [PubMed: 17372614]

Bonson KR, Grant SJ, Contoreggi CS, Links JM, Metcalfe J, Weyl HL, ... London ED. Neural
systems and cue-induced cocaine craving. Neuropsychopharmacology. 2002; 26(3):376-386.
http://dx.doi.org/10.1016/S0893-133X(01)00371-2. [PubMed: 11850152]

Bottlender M, Soyka M. Impact of craving on alcohol relapse during, and 12 months following,
outpatient treatment. Alcohol and Alcoholism. 2004; 39(4):357-361. http://dx.doi.org/10.1093/
alcalc/agh073. [PubMed: 15208171]

Brandon TH. Negative affect as motivation to smoke. Current Directions in Psychological Science.
1994:33-37.

Brower KJ, Paredes A. Cocaine withdrawal. Archives of General Psychiatry. 1987; 44(3):297-298.
[PubMed: 3827523]

Brownley KA, Berkman ND, Sedway JA, Lohr KN, Bulik CM. Binge eating disorder treatment: A
systematic review of randomized controlled trials. The International Journal of Eating Disorders.
2007; 40(4):337-348. http://dx.doi.org/10.1002/eat.20370. [PubMed: 17370289]

Burger K, Stice E. Frequent ice cream consumption is associated with reduced striatal response to
receipt of an ice cream-based milkshake. The American Journal of Clinical Nutrition. 2012; 95(4):
810-817. http://dx.doi.org/10.3945/ajcn.111.027003. [PubMed: 22338036]

Burmeister JM, Hinman N, Koball A, Hoffmann DA, Carels RA. Food addiction in adults seeking
weight loss treatment. Implications for psychosocial health and weight loss. Appetite. 2013; 60(1):
103-110. http://dx.doi.org/10.1016/j.appet.2012.09.013. [PubMed: 23017467]

Cain NM, Ansell EB, Wright AG, Hopwood CJ, Thomas KM, Pinto A, ... Grilo CM. Interpersonal
pathoplasticity in the course of major depression. Journal of Consulting and Clinical Psychology.
2012; 80(1):78-86. http://dx.doi.org/10.1037/a0026433. [PubMed: 22103955]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1007/s00213-006-0578-x
http://dx.doi.org/10.1016/j.physbeh.2009.02.044
http://dx.doi.org/10.1080/09595230802392808
http://dx.doi.org/10.2307/29775633
http://dx.doi.org/10.1038/sj.ijo.0803614
http://dx.doi.org/10.1016/S0893-133X(01)00371-2
http://dx.doi.org/10.1093/alcalc/agh073
http://dx.doi.org/10.1093/alcalc/agh073
http://dx.doi.org/10.1002/eat.20370
http://dx.doi.org/10.3945/ajcn.111.027003
http://dx.doi.org/10.1016/j.appet.2012.09.013
http://dx.doi.org/10.1037/a0026433

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 24

Carter BL, Tiffany ST. Meta-analysis of cue-reactivity in addiction research. Addiction. 1999; 94(3):
327-340. [PubMed: 10605857]

Cassin SE, von Ranson KM. Is binge eating experienced as an addiction? Appetite. 2007; 49(3):687-
690. http://dx.doi.org/10.1016/j.appet.2007.06.012. [PubMed: 17719677]

Chang L, Alicata D, Ernst T, Volkow N. Structural and metabolic brain changes in the striatum
associated with methamphetamine abuse. Addiction. 2007; 102(Suppl 1):16-32. http://dx.doi.org/
10.1111/.1360-0443.2006.01782.x. [PubMed: 17493050]

Cheung YW. Substance abuse and developments in harm reduction. CMAJ. 2000; 162(12):1697-1700.
[PubMed: 10870502]

Childress AR, Mozley PD, McElgin W, Fitzgerald J, Reivich M, O’Brien CP. Limbic activation during
cue-induced cocaine craving. The American Journal of Psychiatry. 1999; 156(1):11-18. [PubMed:
9892292]

Collins RL, Lapp WM. The temptation and restraint Inventory for measuring drinking restraint. British
Journal of Addiction. 1992; 87(4):625-633. [PubMed: 1591514]

Corsica JA, Pelchat ML. Food addiction: True or false? Current Opinion in Gastroenterology. 2010;
26(2):165-169. http://dx.doi.org/10.1097/MOG.0b013e328336528d. [PubMed: 20042860]

Corwin, RLW., Hayes, JE. Fructose, high fructose corn syrup, sucrose and health. Springer; 2014. Are
sugars addictive? Perspectives for practitioners; p. 199-215.

Dackis CA, O’Brien CP. Cocaine dependence: A disease of the brain’s reward centers. Journal of
Substance Abuse Treatment. 2001; 21(3):111-117. [PubMed: 11728784]

Davis C, Carter JC. Compulsive overeating as an addiction disorder. A review of theory and evidence.
Appetite. 2009; 53(1):1-8. http://dx.doi.org/10.1016/j.appet.2009.05.018. [PubMed: 19500625]

Davis C, Curtis C, Levitan RD, Carter JC, Kaplan AS, Kennedy JL. Evidence that ‘food addiction’ is a
valid phenotype of obesity. Appetite. 2011; 57(3):711-717. http://dx.doi.org/10.1016/j.appet.
2011.08.017. [PubMed: 21907742]

Davis C, Levitan RD, Kaplan AS, Carter J, Reid C, Curtis C, ... Kennedy JL. Reward sensitivity and
the D2 dopamine receptor gene: A case—control study of binge eating disorder. Progress in Neuro-
Psychopharmacology & Biological Psychiatry. 2008; 32(3):620-628. http://dx.doi.org/10.1016/
j.pnpbp.2007.09.024. [PubMed: 18262320]

Davis C, Levitan RD, Reid C, Carter JC, Kaplan AS, Patte KA, ... Kennedy JL. Dopamine for
“wanting” and opioids for “liking”: A comparison of obese adults with and without binge eating.
Obesity (Silver Spring). 2009; 17(6):1220-1225. http://dx.doi.org/10.1038/0by.2009.52. [PubMed:
19282821]

Davis C, Patte K, Curtis C, Reid C. Immediate pleasures and future consequences. A
neuropsychological study of binge eating and obesity. Appetite. 2010; 54(1):208-213. http://
dx.doi.org/10.1016/j.appet.2009.11.002. [PubMed: 19896515]

Dawe S, Loxton NJ. The role of impulsivity in the development of substance use and eating disorders.
Neuroscience and Biobehavioral Reviews. 2004; 28(3):343-351. http://dx.doi.org/10.1016/
j.neubiorev.2004.03.007. [PubMed: 15225976]

Di Chiara G. A motivational learning hypothesis of the role of mesolimbic dopamine in compulsive
drug use. Journal of Psychopharmacology. 1998; 12(1):54-67. [PubMed: 9584969]

Di Chiara G, Bassareo V. Reward system and addiction: what dopamine does and doesn’t do. Current
Opinion in Pharmacology. 2007; 7(1):69-76. http://dx.doi.org/10.1016/j.coph.2006.11.003.
[PubMed: 17174602]

Doran N, Spring B, McChargue D, Pergadia M, Richmond M. Impulsivity and smoking relapse.
Nicotine & Tobacco Research. 2004; 6(4):641-647. http://dx.doi.org/
10.1080/14622200410001727939. [PubMed: 15370160]

Drewnowski A, Krahn DD, Demitrack MA, Nairn K, Gosnell BA. Naloxone, an opiate blocker,
reduces the consumption of sweet high-fat foods in obese and lean female binge eaters. The
American Journal of Clinical Nutrition. 1995; 61(6):1206-1212. [PubMed: 7762518]

Dum J, Gramsch C, Herz A. Activation of hypothalamic B-endorphin pools by reward induced by
highly palatable food. Pharmacology Biochemistry and Behavior. 1983; 18(3):443-447.

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.appet.2007.06.012
http://dx.doi.org/10.1111/j.1360-0443.2006.01782.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01782.x
http://dx.doi.org/10.1097/MOG.0b013e328336528d
http://dx.doi.org/10.1016/j.appet.2009.05.018
http://dx.doi.org/10.1016/j.appet.2011.08.017
http://dx.doi.org/10.1016/j.appet.2011.08.017
http://dx.doi.org/10.1016/j.pnpbp.2007.09.024
http://dx.doi.org/10.1016/j.pnpbp.2007.09.024
http://dx.doi.org/10.1038/oby.2009.52
http://dx.doi.org/10.1016/j.appet.2009.11.002
http://dx.doi.org/10.1016/j.appet.2009.11.002
http://dx.doi.org/10.1016/j.neubiorev.2004.03.007
http://dx.doi.org/10.1016/j.neubiorev.2004.03.007
http://dx.doi.org/10.1016/j.coph.2006.11.003
http://dx.doi.org/10.1080/14622200410001727939
http://dx.doi.org/10.1080/14622200410001727939

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 25

Engelmann JM, Versace F, Robinson JD, Minnix JA, Lam CY, Cui Y, ... Cinciripini PM. Neural
substrates of smoking cue reactivity: A meta-analysis of fMRI studies. Neurolmage. 2012; 60(1):
252-262. http://dx.doi.org/10.1016/j.neuroimage.2011.12.024. [PubMed: 22206965]

Everitt BJ, Robbins TW. Neural systems of reinforcement for drug addiction: From actions to habits to
compulsion. Nature Neuroscience. 2005; 8(11):1481-1489. http://dx.doi.org/10.1038/nn1579.
[PubMed: 16251991]

Everitt BJ, Wolf ME. Psychomotor stimulant addiction: a neural systems perspective. The Journal of
Neuroscience. 2002; 22(9):3312-3320. 20026356. [PubMed: 11978805]

Eveson M. Drug addiction: an hypothesis for experimental test. Canadian J Corrections. 1962; 5:110.

Fagan P, Augustson E, Backinger CL, O’Connell ME, Vollinger RE Jr, Kaufman A, Gibson JT. Quit
attempts and intention to quit cigarette smoking among young adults in the United States.
American Journal of Public Health. 2007; 97(8):1412-1420. http://dx.doi.org/10.2105/AJPH.
2006.103697. [PubMed: 17600244]

Fairburn, CG. Overcoming binge eating. Guilford Press; 1995.
Fairburn, CG. Cognitive behavior therapy and eating disorders. Guilford Press; 2008.

Fairburn CG, Harrison PJ. Eating disorders. Lancet. 2003; 361(9355):407-416. http://dx.doi.org/
10.1016/S0140-6736(03)12378-1. [PubMed: 12573387]

Fairburn CG, Cooper Z, Shafran R. Cognitive behaviour therapy for eating disorders: A
“transdiagnostic” theory and treatment. Behaviour Research and Therapy. 2003; 41(5):509-528.
[PubMed: 12711261]

Fairburn CG, Doll HA, Welch SL, Hay PJ, Davies BA, O’Connor ME. Risk factors for binge eating
disorder: A community-based, case—control study. Archives of General Psychiatry. 1998; 55(5):
425-432. [PubMed: 9596045]

Field M, Cox WM. Attentional bias in addictive behaviors: A review of its development, causes, and
consequences. Drug and Alcohol Dependence. 2008; 97(1-2):1-20. http://dx.doi.org/10.1016/
j.drugalcdep.2008.03.030. [PubMed: 18479844]

Flint AJ, Gearhardt AN, Corbin WR, Brownell KD, Field AE, Rimm EB. Food-addiction scale
measurement in 2 cohorts of middle-aged and older women. The American Journal of Clinical
Nutrition. 2014; 99(3):578-586. http://dx.doi.org/10.3945/ajcn.113.068965. [PubMed: 24452236]

Fox HC, Hong KA, Sinha R. Difficulties in emotion regulation and impulse control in recently
abstinent alcoholics compared with social drinkers. Addictive Behaviors. 2008; 33(2):388-394.
http://dx.doi.org/10.1016/j.addbeh.2007.10.002. [PubMed: 18023295]

Fullerton DT, Getto CJ, Swift WJ, Carlson IH. Sugar, opioids and binge eating. Brain Research
Bulletin. 1985; 14(6):673-680. [PubMed: 3161588]

Galic MA, Persinger MA. Voluminous sucrose consumption in female rats: increased ‘nippiness’
during periods of sucrose removal and possible oestrus periodicity. Psychological Reports. 2002;
90(1):58-60. [PubMed: 11899012]

Gearhardt, AN., Boswell, RG., Potenza, MN. Neuroimaging of eating disorders, substance use
disorders, and addictions: Overlapping and unique systems. In: Brewerton, TD., Baker Dennis, A.,
editors. Eating disorders, addictions and substance use disorders. Springer; Berlin Heidelberg:
2014a. p. 71-89.

Gearhardt AN, Boswell RG, White MA. The association of “food addiction” with disordered eating
and body mass index. Eating Behaviors. 2014b; 15(3):427-433. http://dx.doi.org/10.1016/j.eatbeh.
2014.05.001. [PubMed: 25064294]

Gearhardt AN, Davis C, Kuschner R, Brownell KD. The addiction potential of hyperpalatable foods.
Current Drug Abuse Reviews. 2011c; 4(3):140-145. [PubMed: 21999688]

Gearhardt AN, Grilo CM, DiLeone RJ, Brownell KD, Potenza MN. Can food be addictive? Public
health and policy implications. Addiction. 2011b; 106(7):1208-1212. http://dx.doi.org/10.1111/j.
1360-0443.2010.03301.x. [PubMed: 21635588]

Gearhardt AN, Roberto CA, Seamans MJ, Corbin WR, Brownell KD. Preliminary validation of the
Yale Food Addiction Scale for children. Eating Behaviors. 2013a; 14(4):508-512. http://
dx.doi.org/10.1016/j.eatbeh.2013.07.002. [PubMed: 24183146]

Gearhardt AN, White MA, Potenza MN. Binge eating disorder and food addiction. Current Drug
Abuse Reviews. 2011d; 4(3):201-207. [PubMed: 21999695]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.neuroimage.2011.12.024
http://dx.doi.org/10.1038/nn1579
http://dx.doi.org/10.2105/AJPH.2006.103697
http://dx.doi.org/10.2105/AJPH.2006.103697
http://dx.doi.org/10.1016/S0140-6736(03)12378-1
http://dx.doi.org/10.1016/S0140-6736(03)12378-1
http://dx.doi.org/10.1016/j.drugalcdep.2008.03.030
http://dx.doi.org/10.1016/j.drugalcdep.2008.03.030
http://dx.doi.org/10.3945/ajcn.113.068965
http://dx.doi.org/10.1016/j.addbeh.2007.10.002
http://dx.doi.org/10.1016/j.eatbeh.2014.05.001
http://dx.doi.org/10.1016/j.eatbeh.2014.05.001
http://dx.doi.org/10.1111/j.1360-0443.2010.03301.x
http://dx.doi.org/10.1111/j.1360-0443.2010.03301.x
http://dx.doi.org/10.1016/j.eatbeh.2013.07.002
http://dx.doi.org/10.1016/j.eatbeh.2013.07.002

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 26

Gearhardt AN, White MA, Masheb RM, Grilo CM. An examination of food addiction in a racially
diverse sample of obese patients with binge eating disorder in primary care settings.
Comprehensive Psychiatry. 2013b; 54(5):500-505. http://dx.doi.org/10.1016/j.comppsych.
2012.12.009. [PubMed: 23332551]

Gearhardt AN, Yokum S, Orr PT, Stice E, Corbin WR, Brownell KD. Neural correlates of food
addiction. Archives of General Psychiatry. 2011a; 68(8):808-816. http://dx.doi.org/10.1001/
archgenpsychiatry.2011.32. [PubMed: 21464344]

Gearhardt AN, Corbin WR, Brownell KD. Food addiction: An examination of the diagnostic criteria
for dependence. Journal Addiction Medicine. 2009a; 3(1):1-7. http://dx.doi.org/10.1097/ADM.
0b013e318193¢993.

Gearhardt AN, Corbin WR, Brownell KD. Preliminary validation of the Yale Food Addiction Scale.
Appetite. 2009b; 52(2):430-436. http://dx.doi.org/10.1016/j.appet.2008.12.003. [PubMed:
19121351]

Gearhardt AN, Rizk MT, Treat TA. The association of food characteristics and individual differences
with ratings of craving and liking. Appetite. 2014c; 79:166-173. http://dx.doi.org/10.1016/j.appet.
2014.04.013. [PubMed: 24768936]

Gearhardt AN, White MA, Masheb RM, Morgan PT, Crosby RD, Grilo CM. An examination of the
food addiction construct in obese patients with binge eating disorder. The International Journal of
Eating Disorders. 2012; 45(5):657—-663. http://dx.doi.org/10.1002/eat.20957. [PubMed: 22684991]

Gold MS, Frost-Pineda K, Jacobs WS. Overeating, binge eating, and eating disorders as addictions.
Psychiatric Annals. 2003

Goldfein JA, Walsh BT, LaChaussee JL, Kissileff HR, Devlin MJ. Eating behavior in binge eating
disorder. The International Journal of Eating Disorders. 1993; 14(4):427-431. [PubMed: 8293024]

Goldschmidt AB, Crosby RD, Cao L, Engel SG, Durkin N, Beach HM, ... Peterson CB. Ecological
momentary assessment of eating episodes in obese adults. Psychosomatic Medicine. 2014; 76(9):
T47-752. http://dx.doi.org/10.1097/PSY.0000000000000108. [PubMed: 25373891]

Goudriaan AE, de Ruiter MB, van den Brink W, Oosterlaan J, Veltman DJ. Brain activation patterns
associated with cue reactivity and craving in abstinent problem gamblers, heavy smokers and
healthy controls: An fMRI study. Addiction Biology. 2010; 15(4):491-503. http://dx.doi.org/
10.1111/j.1369-1600.2010.00242.x. [PubMed: 20840335]

Granero R, Hilker I, Aguera Z, Jimenez-Murcia S, Sauchelli S, Islam MA, ... Fernandez-Aranda F.
Food addiction in a Spanish sample of eating disorders: DSM-5 diagnostic subtype differentiation
and validation data. European Eating Disorders Review. 2014; 22(6):389-396. http://dx.doi.org/
10.1002/erv.2311. [PubMed: 25139680]

Grant BF. Prevalence and correlates of alcohol use and DSM-IV alcohol dependence in the United
States: Results of the National Longitudinal Alcohol Epidemiologic Survey. Journal of Studies on
Alcohol. 1997; 58(5):464—-473. [PubMed: 9273910]

Greeno CG, Wing RR, Shiffman S. Binge antecedents in obese women with and without binge eating
disorder. Journal of Consulting and Clinical Psychology. 2000; 68(1):95-102. [PubMed:
10710844]

Grilo CM. Why no cognitive body image feature such as overvaluation of shape/ weight in the binge
eating disorder diagnosis? International Journal of Eating Disorders. 2013; 46(3):208-211.
[PubMed: 23233198]

Grilo CM, Masheb RM. Onset of dieting vs binge eating in outpatients with binge eating disorder.
International Journal of Obesity and Related Metabolic Disorders. 2000; 24(4):404—-409. [PubMed:
10805495]

Grilo, CM., Mitchell, JE. The treatment of eating disorders: A clinical handbook. Guilford Press; 2011.

Grilo CM, Pogue-Geile MF. The nature of environmental influences on weight and obesity: A behavior
genetic analysis. Psychological Bulletin. 1991; 110(3):520-537. [PubMed: 1758921]

Grilo CM, Shiffman S. Longitudinal investigation of the abstinence violation effect in binge eaters.
Journal of Consulting and Clinical Psychology. 1994; 62(3):611-619. [PubMed: 8063988]

Grilo CM, White MA. Orlistat with behavioral weight loss for obesity with versus without binge eating
disorder: Randomized placebo-controlled trial at a community mental health center serving

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.comppsych.2012.12.009
http://dx.doi.org/10.1016/j.comppsych.2012.12.009
http://dx.doi.org/10.1001/archgenpsychiatry.2011.32
http://dx.doi.org/10.1001/archgenpsychiatry.2011.32
http://dx.doi.org/10.1097/ADM.0b013e318193c993
http://dx.doi.org/10.1097/ADM.0b013e318193c993
http://dx.doi.org/10.1016/j.appet.2008.12.003
http://dx.doi.org/10.1016/j.appet.2014.04.013
http://dx.doi.org/10.1016/j.appet.2014.04.013
http://dx.doi.org/10.1002/eat.20957
http://dx.doi.org/10.1097/PSY.0000000000000108
http://dx.doi.org/10.1111/j.1369-1600.2010.00242.x
http://dx.doi.org/10.1111/j.1369-1600.2010.00242.x
http://dx.doi.org/10.1002/erv.2311
http://dx.doi.org/10.1002/erv.2311

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 27

educationally and economically disadvantaged Latino/as. Behaviour Research and Therapy. 2013;
51(3):167-175. http://dx.doi.org/10.1016/j.brat.2013.01.002. [PubMed: 23376451]

Grilo CM, Croshy RD, Masheb RM, White MA, Peterson CB, Wonderlich SA, ... Mitchell JE.
Overvaluation of shape and weight in binge eating disorder, bulimia nervosa, and sub-threshold
bulimia nervosa. Behaviour Research and Therapy. 2009; 47(8):692—696. http://dx.doi.org/
10.1016/j.brat.2009.05.001. [PubMed: 19552897]

Grilo CM, Hrabosky JI, White MA, Allison KC, Stunkard AJ, Masheb RM. Overvaluation of shape
and weight in binge eating disorder and overweight controls: Refinement of a diagnostic construct.
Journal of Abnormal Psychology. 2008; 117(2):414-419. http://dx.doi.org/10.1037/0021-843X.
117.2.414. [PubMed: 18489217]

Grilo CM, Masheb RM, Crosby RD. Predictors and moderators of response to cognitive behavioral
therapy and medication for the treatment of binge eating disorder. Journal of Consulting and
Clinical Psychology. 2012; 80(5):897-906. http://dx.doi.org/10.1037/a0027001. [PubMed:
22289130]

Grilo CM, Masheb RM, White MA. Significance of overvaluation of shape/weight in binge-eating
disorder: Comparative study with overweight and bulimia nervosa. Obesity (Silver Spring). 2010;
18(3):499-504. http://dx.doi.org/10.1038/0by.2009.280. [PubMed: 19713949]

Grilo CM, Masheb RM, Wilson GT, Gueorguieva R, White MA. Cognitive-behavioral therapy,
behavioral weight loss, and sequential treatment for obese patients with binge-eating disorder: A
randomized controlled trial. Journal of Consulting and Clinical Psychology. 2011; 79(5):675-
685. http://dx.doi.org/10.1037/a0025049. [PubMed: 21859185]

Grilo CM, Shiffman S, Carter-Campbell JT. Binge eating antecedents in normal-weight nonpurging
females: Is there consistency? The International Journal of Eating Disorders. 1994; 16(3):239-
249. [PubMed: 7833957]

Grilo CM, Shiffman S, Wing RR. Relapse crises and coping among dieters. Journal of Consulting and
Clinical Psychology. 1989; 57(4):488-495. [PubMed: 2768608]

Hagan MM, Chandler PC, Wauford PK, Rybak RJ, Oswald KD. The role of palatable food and hunger
as trigger factors in an animal model of stress induced binge eating. The International Journal of
Eating Disorders. 2003; 34(2):183-197. http://dx.doi.org/10.1002/eat.10168. [PubMed:
12898554]

Hanna JM, Hornick CA. Use of coca leaf in southern Peru: adaptation or addiction. Bulletin on
Narcotics. 1977; 29(1):63-74. [PubMed: 585582]

Heatherton TF, Baumeister RF. Binge eating as escape from self-awareness. Psychological Bulletin.
1991; 110(1):86-108. [PubMed: 1891520]

Hebebrand J, Albayrak O, Adan R, Antel J, Dieguez C, de Jong J, ... Dickson SL. “Eating addiction”,
rather than “food addiction”, better captures addictive-like eating behavior. Neuroscience and
Biobehavioral Reviews. 2014; 47:295-306. http://dx.doi.org/10.1016/j.neubiorev.2014.08.016.
[PubMed: 25205078]

Henningfield JE, Keenan RM. Nicotine delivery kinetics and abuse liability. Journal of Consulting and
Clinical Psychology. 1993; 61(5):743-750. [PubMed: 8245272]

Herman CP, Mack D. Restrained and unrestrained eating. Journal of Personality. 1975; 43(4):647-660.
[PubMed: 1206453]

Herman CP, Polivy J. Restrained eating. Obesity. 1980:208-225.

Herman CP, Polivy J. From dietary restraint to binge eating: Attaching causes to effects. Appetite.
1990; 14(2):123-125. (discussion 142-123). [PubMed: 2337336]

Hester R, Garavan H. Executive dysfunction in cocaine addiction: evidence for discordant frontal,
cingulate, and cerebellar activity. The Journal of Neuroscience. 2004; 24(49):11017-11022.
http://dx.doi.org/10.1523/INEUROSCI.3321-04.2004. [PubMed: 15590917]

Hester R, Dixon V, Garavan H. A consistent attentional bias for drug-related material in active cocaine
users across word and picture versions of the emotional Stroop task. Drug and Alcohol
Dependence. 2006; 81(3):251-257. http://dx.doi.org/10.1016/j.drugalcdep.2005.07.002.
[PubMed: 16095852]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.brat.2013.01.002
http://dx.doi.org/10.1016/j.brat.2009.05.001
http://dx.doi.org/10.1016/j.brat.2009.05.001
http://dx.doi.org/10.1037/0021-843X.117.2.414
http://dx.doi.org/10.1037/0021-843X.117.2.414
http://dx.doi.org/10.1037/a0027001
http://dx.doi.org/10.1038/oby.2009.280
http://dx.doi.org/10.1037/a0025049
http://dx.doi.org/10.1002/eat.10168
http://dx.doi.org/10.1016/j.neubiorev.2014.08.016
http://dx.doi.org/10.1523/JNEUROSCI.3321-04.2004
http://dx.doi.org/10.1016/j.drugalcdep.2005.07.002

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 28

Hester R, Lubman DI, Yucel M. The role of executive control in human drug addiction. Current Topics
in Behavioral Neurosciences. 2010; 3:301-318. http://dx.doi.org/10.1007/7854_2009_28.
[PubMed: 21161758]

Hilbert A, Pike KM, Goldschmidt AB, Wilfley DE, Fairburn CG, Dohm FA, ... Striegel Weissman R.
Risk factors across the eating disorders. Psychiatry Research. 2014; 220(1-2):500-506. http://
dx.doi.org/10.1016/j.psychres.2014.05.054. [PubMed: 25103674]

Hoffman WF, Schwartz DL, Huckans MS, McFarland BH, Meiri G, Stevens AA, Mitchell SH.
Cortical activation during delay discounting in abstinent methamphetamine dependent
individuals. Psychopharmacology. 2008; 201(2):183-193. http://dx.doi.org/10.1007/
$00213-008-1261-1. [PubMed: 18685833]

Howard CE, Porzelius LK. The role of dieting in binge eating disorder: Etiology and treatment
implications. Clinical Psychology Review. 1999; 19(1):25-44. [PubMed: 9987582]

Hrabosky JI, Masheb RM, White MA, Grilo CM. Overvaluation of shape and weight in binge eating
disorder. Journal of Consulting and Clinical Psychology. 2007; 75(1):175-180. http://dx.doi.org/
10.1037/0022-006X.75.1.175. [PubMed: 17295577]

Hwa LS, Chu A, Levinson SA, Kayyali TM, DeBold JF, Miczek KA. Persistent escalation of alcohol
drinking in C57BL/6J mice with intermittent access to 20% ethanol. Alcoholism, Clinical and
Experimental Research. 2011; 35(11):1938-1947. http://dx.doi.org/10.1111/j.
1530-0277.2011.01545.x.

Hyman SE, Malenka RC, Nestler EJ. Neural mechanisms of addiction: the role of reward-related
learning and memory. Annual Review of Neuroscience. 2006; 29:565-598. http://dx.doi.org/
10.1146/annurev.neuro.29.051605.1130009.

Ifland JR, Preuss HG, Marcus MT, Rourke KM, Taylor WC, Burau K, ... Manso G. Refined food
addiction: A classic substance use disorder. Medical Hypotheses. 2009; 72(5):518-526. http://
dx.doi.org/10.1016/j.mehy.2008.11.035. [PubMed: 19223127]

Ifland JR, Preuss HG, Marcus MT, Rourke KM, Taylor W, Theresa Wright H. Clearing the confusion
around processed food addiction. Journal of the American College of Nutrition. 2015; 34(3):240-
243. http://dx.doi.org/10.1080/07315724.2015.1022466. [PubMed: 25976357]

Ikard FF, Tomkins S. The experience of affect as a determinant of smoking behavior: A series of
validity studies. Journal of Abnormal Psychology. 1973; 81(2):172. [PubMed: 4697798]

Ikard FF, Green DE, Horn D. A scale to differentiate between types of smoking as related to the
management of affect. Substance Use & Misuse. 1969; 4(4):649-659.

Innamorati M, Imperatori C, Balsamo M, Tamburello S, Belvederi Murri M, Contardi A, ...
Fabbricatore M. Food Cravings Questionnaire-Trait (FCQ-T) discriminates between obese and
overweight patients with and without binge eating tendencies: the Italian version of the FCQ-T.
Journal of Personality Assessment. 2014; 96(6):632-639. http://dx.doi.org/
10.1080/00223891.2014.909449. [PubMed: 24793741]

Janes AC, Pizzagalli DA, Richardt S, Chuzi d, BFB, Chuzi S, Pachas G, ... Kaufman MJ. Brain
reactivity to smoking cues prior to smoking cessation predicts ability to maintain tobacco
abstinence. Biological Psychiatry. 2010; 67(8):722—729. http://dx.doi.org/10.1016/j.biopsych.
2009.12.034. [PubMed: 20172508]

Jansen A, Theunissen N, Slechten K, Nederkoorn C, Boon B, Mulkens S, Roefs A. Overweight
children overeat after exposure to food cues. Eating Behaviors. 2003; 4(2):197-209. http://
dx.doi.org/10.1016/S1471-0153(03)00011-4. [PubMed: 15000982]

Johnson PM, Kenny PJ. Dopamine D2 receptors in addiction-like reward dysfunction and compulsive
eating in obese rats. Nature Neuroscience. 2010a; 13(5):635-641. [PubMed: 20348917]

Johnson PM, Kenny PJ. Dopamine D2 receptors in addiction-like reward dysfunction and compulsive
eating in obese rats. Nature Neuroscience. 2010b; 13(5):635-641. http://dx.doi.org/10.1038/nn.
2519. [PubMed: 20348917]

Joyner MA, Schulte EM, Wilt AR, Gearhardt AN. Addictive-like eating mediates the association
between eating motivations and elevated body mass index. Translational Issues in Psychological
Science. 2015; 1(3):217.

Keith SW, Redden DT, Katzmarzyk PT, Boggiano MM, Hanlon EC, Benca RM, ... Allison DB.
Putative contributors to the secular increase in obesity: Exploring the roads less traveled.

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1007/7854_2009_28
http://dx.doi.org/10.1016/j.psychres.2014.05.054
http://dx.doi.org/10.1016/j.psychres.2014.05.054
http://dx.doi.org/10.1007/s00213-008-1261-1
http://dx.doi.org/10.1007/s00213-008-1261-1
http://dx.doi.org/10.1037/0022-006X.75.1.175
http://dx.doi.org/10.1037/0022-006X.75.1.175
http://dx.doi.org/10.1111/j.1530-0277.2011.01545.x
http://dx.doi.org/10.1111/j.1530-0277.2011.01545.x
http://dx.doi.org/10.1146/annurev.neuro.29.051605.113009
http://dx.doi.org/10.1146/annurev.neuro.29.051605.113009
http://dx.doi.org/10.1016/j.mehy.2008.11.035
http://dx.doi.org/10.1016/j.mehy.2008.11.035
http://dx.doi.org/10.1080/07315724.2015.1022466
http://dx.doi.org/10.1080/00223891.2014.909449
http://dx.doi.org/10.1080/00223891.2014.909449
http://dx.doi.org/10.1016/j.biopsych.2009.12.034
http://dx.doi.org/10.1016/j.biopsych.2009.12.034
http://dx.doi.org/10.1016/S1471-0153(03)00011-4
http://dx.doi.org/10.1016/S1471-0153(03)00011-4
http://dx.doi.org/10.1038/nn.2519
http://dx.doi.org/10.1038/nn.2519

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 29

International Journal of Obesity. 2006; 30(11):1585-1594. http://dx.doi.org/10.1038/sj.ijo.
0803326. [PubMed: 16801930]

Kelley AE, Berridge KC. The neuroscience of natural rewards: Relevance to addictive drugs. The
Journal of Neuroscience. 2002; 22(9):3306—-3311. (doi: 20026361). [PubMed: 11978804]

Kenford SL, Smith SS, Wetter DW, Jorenby DE, Fiore MC, Baker TB. Predicting relapse back to
smoking: Contrasting affective and physical models of dependence. Journal of Consulting and
Clinical Psychology. 2002; 70(1):216-227. [PubMed: 11860048]

Kenny PJ, Chen SA, Kitamura O, Markou A, Koob GF. Conditioned withdrawal drives heroin
consumption and decreases reward sensitivity. The Journal of Neuroscience. 2006; 26(22):5894—
5900. http://dx.doi.org/10.1523/JNEUROSCI.0740-06.2006. [PubMed: 16738231]

Killen JD, Fortmann SP. Craving is associated with smoking relapse: Findings from three prospective
studies. Experimental and Clinical Psychopharmacology. 1997; 5(2):137-142. [PubMed:
9234050]

Killen JD, Taylor CB, Hayward C, Haydel KF, Wilson DM, Hammer L, ... Strachowski D. Weight
concerns influence the development of eating disorders: A 4-year prospective study. Journal of
Consulting and Clinical Psychology. 1996; 64(5):936-940. [PubMed: 8916622]

Killen JD, Taylor CB, Hayward C, Wilson DM, Haydel KF, Hammer LD, et al. Pursuit of thinness and
onset of eating disorder symptoms in a community sample of adolescent girls: A three-year
prospective analysis. The International Journal of Eating Disorders. 1994; 16(3):227-238.
[PubMed: 7833956]

Kilts CD, Schweitzer JB, Quinn CK, Gross RE, Faber TL, Muhammad F, ... Drexler KP. Neural
activity related to drug craving in cocaine addiction. Archives of General Psychiatry. 2001; 58(4):
334-341. [PubMed: 11296093]

Klump KL, Racine S, Hildebrandt B, Sisk CL. Sex differences in binge eating patterns in male and
female adult rats. The International Journal of Eating Disorders. 2013; 46(7):729-736. http://
dx.doi.org/10.1002/eat.22139. [PubMed: 23625647]

Koob GF. Drugs of abuse: Anatomy, pharmacology and function of reward pathways. Trends in
Pharmacological Sciences. 1992; 13(5):177-184. [PubMed: 1604710]

Koob GF, Le Moal M. Drug abuse: Hedonic homeostatic dysregulation. Science. 1997; 278(5335):52—
58. [PubMed: 9311926]

Koob GF, Le Moal M. Drug addiction, dysregulation of reward, and allostasis.
Neuropsychopharmacology. 2001; 24(2):97-129. http://dx.doi.org/10.1016/
S0893-133X(00)00195-0. [PubMed: 11120394]

Kraemer HC, Wilson GT, Fairburn CG, Agras WS. Mediators and moderators of treatment effects in
randomized clinical trials. Archives of General Psychiatry. 2002; 59(10):877-883. [PubMed:
12365874]

Langendam MW, van Brussel GH, Coutinho RA, van Ameijden EJ. The impact of harm-reduction-
based methadone treatment on mortality among heroin users. American Journal of Public Health.
2001; 91(5):774-780. [PubMed: 11344886]

Lent MR, Eichen DM, Goldbacher E, Wadden TA, Foster GD. Relationship of food addiction to
weight loss and attrition during obesity treatment. Obesity (Silver Spring). 2014; 22(1):52-55.
http://dx.doi.org/10.1002/0by.20512. [PubMed: 23776067]

Leshner Al. Addiction is a brain disease, and it matters. Science. 1997; 278(5335):45-47. [PubMed:
9311924]

Li CS, Sinha R. Inhibitory control and emotional stress regulation: neuroimaging evidence for frontal-
limbic dysfunction in psychostimulant addiction. Neuroscience and Biobehavioral Reviews.
2008; 32(3):581-597. http://dx.doi.org/10.1016/j.neubiorev.2007.10.003. [PubMed: 18164058]

Lolli G. The addictive drinker. Pastoral Psychology. 1951; 2(3):20-27.

Loth KA, MacLehose R, Bucchianeri M, Crow S, Neumark-Sztainer D. Predictors of dieting and
disordered eating behaviors from adolescence to young adulthood. The Journal of Adolescent
Health. 2014; 55(5):705-712. http://dx.doi.org/10.1016/j.jadohealth.2014.04.016. [PubMed:
24925491]

Lowe MR. The effects of dieting on eating behavior: A three-factor model. Psychological Bulletin.
1993; 114(1):100-121. [PubMed: 8346324]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1038/sj.ijo.0803326
http://dx.doi.org/10.1038/sj.ijo.0803326
http://dx.doi.org/10.1523/JNEUROSCI.0740-06.2006
http://dx.doi.org/10.1002/eat.22139
http://dx.doi.org/10.1002/eat.22139
http://dx.doi.org/10.1016/S0893-133X(00)00195-0
http://dx.doi.org/10.1016/S0893-133X(00)00195-0
http://dx.doi.org/10.1002/oby.20512
http://dx.doi.org/10.1016/j.neubiorev.2007.10.003
http://dx.doi.org/10.1016/j.jadohealth.2014.04.016

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 30

Lowe MR. Restrained eating and dieting: Replication of their divergent effects on eating regulation.
Appetite. 1995; 25(2):115-118. http://dx.doi.org/10.1006/appe.1995.0047. [PubMed: 8561483]

Lowe MR. Dieting: Proxy or cause of future weight gain? Obesity Reviews. 2015; 16(Suppl 1):19-24.
http://dx.doi.org/10.1111/0br.12252. [PubMed: 25614200]

Lowe MR, Butryn ML. Hedonic hunger: A new dimension of appetite? Physiology & Behavior. 2007;
91(4):432-439. http://dx.doi.org/10.1016/j.physbeh.2007.04.006. [PubMed: 17531274]

Lowe MR, Kral TV. Stress-induced eating in restrained eaters may not be caused by stress or restraint.
Appetite. 2006; 46(1):16-21. http://dx.doi.org/10.1016/j.appet.2005.01.014. [PubMed:
16171898]

Lowe MR, Levine AS. Eating motives and the controversy over dieting: Eating less than needed versus
less than wanted. Obesity Research. 2005; 13(5):797-806. http://dx.doi.org/10.1038/oby.2005.90.
[PubMed: 15919830]

Lowe MR, Annunziato RA, Markowitz JT, Didie E, Bellace DL, Riddell L, ... Stice E. Multiple types
of dieting prospectively predict weight gain during the freshman year of college. Appetite. 2006;
47(1):83-90. http://dx.doi.org/10.1016/j.appet.2006.03.160. [PubMed: 16650913]

Lowe MR, Butryn ML, Didie ER, Annunziato RA, Thomas JG, Crerand CE, ... Halford J. The power
of food scale. A new measure of the psychological influence of the food environment. Appetite.
2009; 53(1):114-118. http://dx.doi.org/10.1016/j.appet.2009.05.016. [PubMed: 19500623]

Lowe MR, Doshi SD, Katterman SN, Feig EH. Dieting and restrained eating as prospective predictors
of weight gain. Frontiers in Psychology. 2013; 4

Lubman DI, Peters LA, Mogg K, Bradley BP, Deakin JF. Attentional bias for drug cues in opiate
dependence. Psychological Medicine. 2000; 30(1):169-175. [PubMed: 10722187]

Manwaring JL, Green L, Myerson J, Strube MJ, Wilfley DE. Discounting of various types of rewards
by women with and without binge eating disorder: Evidence for general rather than specific
differences. Psychological Record. 2011; 61(4):561-582. [PubMed: 24039301]

Marcus MD, Wildes JE. Obesity: Is it a mental disorder? The International Journal of Eating
Disorders. 2009; 42(8):739-753. http://dx.doi.org/10.1002/eat.20725. [PubMed: 19610015]
Marcus MD, Wing RR, Hopkins J. Obese binge eaters: Affect, cognitions, and response to behavioural
weight control. Journal of Consulting and Clinical Psychology. 1988; 56(3):433-439. [PubMed:

3397436]

Marissen MA, Franken IH, Waters AJ, Blanken P, van den Brink W, Hendriks VM. Attentional bias
predicts heroin relapse following treatment. Addiction. 2006; 101(9):1306-1312. http://
dx.doi.org/10.1111/j.1360-0443.2006.01498.x. [PubMed: 16911730]

Markowitz JT, Butryn ML, Lowe MR. Perceived deprivation, restrained eating and susceptibility to
weight gain. Appetite. 2008; 51(3):720-722. http://dx.doi.org/10.1016/j.appet.2008.03.017.
[PubMed: 18479782]

Marlatt GA. A cognitive-behavioral model of the relapse process. NIDA Research Monograph. 1979;
(25):191-200.

Marlatt GA. Harm reduction: come as you are. Addictive Behaviors. 1996; 21(6):779-788. [PubMed:
8904943]

Marlatt, GA., Tapert, SF. Harm reduction: Reducing the risks of addictive behaviors. 1993.

Marlatt GA, Witkiewitz K. Harm reduction approaches to alcohol use: Health promotion, prevention,
and treatment. Addictive Behaviors. 2002; 27(6):867-886. [PubMed: 12369473]

Marlatt, GA., Larimer, ME., Witkiewitz, K. Harm reduction: Pragmatic strategies for managing high-
risk behaviors. Guilford Press; 2011.

Marlatt GA, Somers JM, Tapert SF. Harm reduction: Application to alcohol abuse problems. NIDA
Research Monograph. 1993; 137:147-166. [PubMed: 8289918]

Martinez D, Gil R, Slifstein M, Hwang DR, Huang Y, Perez A, ... Abi-Dargham A. Alcohol
dependence is associated with blunted dopamine transmission in the ventral striatum. Biological
Psychiatry. 2005; 58(10):779-786. http://dx.doi.org/10.1016/j.biopsych.2005.04.044. [PubMed:
16018986]

McBride N, Farringdon F, Midford R, Meuleners L, Phillips M. Harm minimization in school drug
education: final results of the School Health and Alcohol Harm Reduction Project (SHAHRP).

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1006/appe.1995.0047
http://dx.doi.org/10.1111/obr.12252
http://dx.doi.org/10.1016/j.physbeh.2007.04.006
http://dx.doi.org/10.1016/j.appet.2005.01.014
http://dx.doi.org/10.1038/oby.2005.90
http://dx.doi.org/10.1016/j.appet.2006.03.160
http://dx.doi.org/10.1016/j.appet.2009.05.016
http://dx.doi.org/10.1002/eat.20725
http://dx.doi.org/10.1111/j.1360-0443.2006.01498.x
http://dx.doi.org/10.1111/j.1360-0443.2006.01498.x
http://dx.doi.org/10.1016/j.appet.2008.03.017
http://dx.doi.org/10.1016/j.biopsych.2005.04.044

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 31

Addiction. 2004; 99(3):278-291. http://dx.doi.org/10.1111/j.1360-0443.2003.00620.X. [PubMed:
14982537]

McManus F, Waller G. A functional analysis of binge-eating. Clinical Psychology Review. 1995;
15(8):845-863. http://dx.doi.org/10.1016/0272-7358(95)00042-9.

Meule A, Gearhardt AN. Five years of the Yale Food Addiction Scale: Taking stock and moving
forward. Current Addiction Reports. 2014; 1(3):193-205.

Meule A, Kubler A. Food cravings in food addiction: The distinct role of positive reinforcement.
Eating Behaviors. 2012; 13(3):252-255. http://dx.doi.org/10.1016/j.eatbeh.2012.02.001.
[PubMed: 22664405]

Meule A, Lutz A, Vogele C, Kubler A. Women with elevated food addiction symptoms show
accelerated reactions, but no impaired inhibitory control, in response to pictures of high-calorie
food-cues. Eating Behaviors. 2012; 13(4):423-428. http://dx.doi.org/10.1016/j.eatheh.
2012.08.001. [PubMed: 23121803]

Meule A, von Rezori V, Blechert J. Food addiction and bulimia nervosa. European Eating Disorders
Review. 2014; 22(5):331-337. http://dx.doi.org/10.1002/erv.2306. [PubMed: 24995543]

Miller L. Predicting relapse and recovery in alcoholism and addiction: neuropsychology, personality,
and cognitive style. Journal of Substance Abuse Treatment. 1991; 8(4):277-291. [PubMed:
1664867]

Miller WR, Westerberg VS, Harris RJ, Tonigan JS. What predicts relapse? Prospective testing of
antecedent models. Addiction. 1996; 91(Suppl):S155-S172. [PubMed: 8997790]

Mitchell JE, Mussell MP. Comorbidity and binge eating disorder. Addictive Behaviors. 1995; 20(6):
725-732. [PubMed: 8820525]

Mobbs O, Iglesias K, Golay A, Van der Linden M. Cognitive deficits in obese persons with and
without binge eating disorder. Investigation using a mental flexibility task. Appetite. 2011; 57(1):
263-271. http://dx.doi.org/10.1016/j.appet.2011.04.023. [PubMed: 21600255]

Moeller FG, Barratt ES, Dougherty DM, Schmitz JM, Swann AC. Psychiatric aspects of impulsivity.
The American Journal of Psychiatry. 2001; 158(11):1783-1793. [PubMed: 11691682]

Monterosso JR, Ainslie G, Xu J, Cordova X, Domier CP, London ED. Frontoparietal cortical activity
of methamphetamine-dependent and comparison subjects performing a delay discounting task.
Human Brain Mapping. 2007; 28(5):383-393. http://dx.doi.org/10.1002/hbm.20281. [PubMed:
16944492]

Monti PM, Colby SM, Barnett NP, Spirito A, Rohsenow DJ, Myers M, ... Lewander W. Brief
intervention for harm reduction with alcohol-positive older adolescents in a hospital emergency
department. Journal of Consulting and Clinical Psychology. 1999; 67(6):989-994. [PubMed:
10596521]

Murphy CM, Stojek MK, MacKillop J. Interrelationships among impulsive personality traits, food
addiction, and Body Mass Index. Appetite. 2014; 73:45-50. [PubMed: 24511618]

Murray SM, Tulloch AJ, Chen EY, Avena NM. Insights revealed by rodent models of sugar binge
eating. CNS Spectrums. 2015; 1-7 http://dx.doi.org/10.1017/S1092852915000656.

Mussell MP, Mitchell JE, de Zwaan M, Croshy RD, Seim HC, Crow SJ. Clinical characteristics
associated with binge eating in obese females: A descriptive study. International Journal of
Obesity and Related Metabolic Disorders. 1996; 20(4):324-331. [PubMed: 8680459]

Mussell MP, Mitchell JE, Weller CL, Raymond NC, Crow SJ, Crosby RD. Onset of binge eating,
dieting, obesity, and mood disorders among subjects seeking treatment for binge eating disorder.
The International Journal of Eating Disorders. 1995; 17(4):395-401. [PubMed: 7620480]

Myers MG, Brown SA. Coping responses and relapse among adolescent substance abusers. Journal of
Substance Abuse. 1990; 2(2):177-189. [PubMed: 1967011]

Nasser JA, Gluck ME, Geliebter A. Impulsivity and test meal intake in obese binge eating women.
Appetite. 2004; 43(3):303-307. http://dx.doi.org/10.1016/j.appet.2004.04.006. [PubMed:
15527933]

Nederkoorn C, Braet C, Van Eijs Y, Tanghe A, Jansen A. Why obese children cannot resist food: The
role of impulsivity. Eating Behaviors. 2006; 7(4):315-322. http://dx.doi.org/10.1016/j.eatbeh.
2005.11.005. [PubMed: 17056407]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1111/j.1360-0443.2003.00620.x
http://dx.doi.org/10.1016/0272-7358(95)00042-9
http://dx.doi.org/10.1016/j.eatbeh.2012.02.001
http://dx.doi.org/10.1016/j.eatbeh.2012.08.001
http://dx.doi.org/10.1016/j.eatbeh.2012.08.001
http://dx.doi.org/10.1002/erv.2306
http://dx.doi.org/10.1016/j.appet.2011.04.023
http://dx.doi.org/10.1002/hbm.20281
http://dx.doi.org/10.1017/S1092852915000656
http://dx.doi.org/10.1016/j.appet.2004.04.006
http://dx.doi.org/10.1016/j.eatbeh.2005.11.005
http://dx.doi.org/10.1016/j.eatbeh.2005.11.005

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 32

Nederkoorn C, Jansen E, Mulkens S, Jansen A. Impulsivity predicts treatment outcome in obese
children. Behaviour Research and Therapy. 2007; 45(5):1071-1075. http://dx.doi.org/10.1016/
j.brat.2006.05.009. [PubMed: 16828053]

Nestler EJ, Malenka RC. The addicted brain. Scientific American. 2004; 290(3):78-85. [PubMed:
14981881]

Ng L, Davis C. Cravings and food consumption in binge eating disorder. Eating Behaviors. 2013;
14(4):472-475. http://dx.doi.org/10.1016/j.eatbeh.2013.08.011. [PubMed: 24183139]

Nisbett RE. Hunger, obesity, and the ventromedial hypothalamus. Psychological Review. 1972; 79(6):
433. [PubMed: 4564223]

Pelchat ML. Of human bondage: Food craving, obsession, compulsion, and addiction. Physiology &
Behavior. 2002; 76(3):347-352. [PubMed: 12117571]

Pelchat ML, Johnson A, Chan R, Valdez J, Ragland JD. Images of desire: Food-craving activation
during fMRI. Neurolmage. 2004; 23(4):1486-1493. http://dx.doi.org/10.1016/j.neuroimage.
2004.08.023. [PubMed: 15589112]

Pivarunas B, Conner BT. Impulsivity and emotion dysregulation as predictors of food addiction. Eating
Behaviors. 2015; 19:9-14. http://dx.doi.org/10.1016/j.eatbeh.2015.06.007. [PubMed: 26164390]

Polivy J. Perception of calories and regulation of intake in restrained and unrestrained subjects.
Addictive Behaviors. 1976; 1(3):237-243. http://dx.doi.org/10.1016/0306-4603(76)90016-2.

Polivy J, Herman CP. Dieting and binging. A causal analysis. The American Psychologist. 1985;
40(2):193-201. [PubMed: 3857016]

Potenza MN, Grilo CM. How relevant is food craving to obesity and its treatment? Frontiers in
Psychiatry. 2014; 5:164. http://dx.doi.org/10.3389/fpsyt.2014.00164. [PubMed: 25477827]

Pursey KM, Stanwell P, Gearhardt AN, Collins CE, Burrows TL. The prevalence of food addiction as
assessed by the Yale Food Addiction Scale: A systematic review. Nutrients. 2014; 6(10):4552—
4590. http://dx.doi.org/10.3390/nu6104552. [PubMed: 25338274]

Ranzenhofer LM, Engel SG, Croshy RD, Anderson M, Vannucci A, Cohen LA, ... Tanofsky-Kraff M.
Using ecological momentary assessment to examine interpersonal and affective predictors of loss
of control eating in adolescent girls. International Journal of Eating Disorders. 2014; 47(7):748-
757. http://dx.doi.org/10.1002/eat.22333. [PubMed: 25046850]

Reas DL, Grilo CM. Timing and sequence of the onset of overweight, dieting, and binge eating in
overweight patients with binge eating disorder. The International Journal of Eating Disorders.
2007; 40(2):165-170. http://dx.doi.org/10.1002/eat.20353. [PubMed: 17089414]

Reas DL, Grilo CM. Current and emerging drug treatments for binge eating disorder. Expert Opinion
on Emerging Drugs. 2014; 19(1):99-142. http://dx.doi.org/10.1517/14728214.2014.879291.
[PubMed: 24460483]

Reas DL, Grilo CM. Pharmacological treatment of binge eating disorder: Update review and synthesis.
Expert Opinion on Pharmacotherapy. 2015; 16(10):1463-1478. http://dx.doi.org/
10.1517/14656566.2015.1053465. [PubMed: 26044518]

Reuter J, Raedler T, Rose M, Hand I, Glascher J, Buchel C. Pathological gambling is linked to reduced
activation of the mesolimbic reward system. Nature Neuroscience. 2005; 8(2):147-148. http://
dx.doi.org/10.1038/nn1378. [PubMed: 15643429]

Robinson TE, Berridge KC. The neural basis of drug craving: an incentive-sensitization theory of
addiction. Brain Research Brain Research Reviews. 1993; 18(3):247-291. [PubMed: 8401595]

Robinson TE, Berridge KC. Incentive-sensitization and addiction. Addiction. 2001; 96(1):103-114.
http://dx.doi.org/10.1080/09652140020016996. [PubMed: 11177523]

Rohde P, Stice E, Marti CN. Development and predictive effects of eating disorder risk factors during
adolescence: Implications for prevention efforts. The International Journal of Eating Disorders.
2015; 48(2):187-198. http://dx.doi.org/10.1002/eat.22270. [PubMed: 24599841]

Rosenthal RJ, Lesieur HR. Self-reported withdrawal symptoms and pathological gambling. The
American Journal on Addictions. 1992; 1(2):150-154. http://dx.doi.org/10.1111/j.
1521-0391.1992.th00020.x.

Ruderman AJ, McKirnan DJ. The development of a restrained drinking scale: A test of the abstinence
violation effect among alcohol users. Addictive Behaviors. 1984; 9(4):365-371. [PubMed:
6532143]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.brat.2006.05.009
http://dx.doi.org/10.1016/j.brat.2006.05.009
http://dx.doi.org/10.1016/j.eatbeh.2013.08.011
http://dx.doi.org/10.1016/j.neuroimage.2004.08.023
http://dx.doi.org/10.1016/j.neuroimage.2004.08.023
http://dx.doi.org/10.1016/j.eatbeh.2015.06.007
http://dx.doi.org/10.1016/0306-4603(76)90016-2
http://dx.doi.org/10.3389/fpsyt.2014.00164
http://dx.doi.org/10.3390/nu6104552
http://dx.doi.org/10.1002/eat.22333
http://dx.doi.org/10.1002/eat.20353
http://dx.doi.org/10.1517/14728214.2014.879291
http://dx.doi.org/10.1517/14656566.2015.1053465
http://dx.doi.org/10.1517/14656566.2015.1053465
http://dx.doi.org/10.1038/nn1378
http://dx.doi.org/10.1038/nn1378
http://dx.doi.org/10.1080/09652140020016996
http://dx.doi.org/10.1002/eat.22270
http://dx.doi.org/10.1111/j.1521-0391.1992.tb00020.x
http://dx.doi.org/10.1111/j.1521-0391.1992.tb00020.x

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 33

Schag K, Teufel M, Junne F, Preissl H, Hautzinger M, Zipfel S, Giel KE. Impulsivity in binge eating
disorder: Food cues elicit increased reward responses and disinhibition. PloS One. 2013;
8(10):e76542. http://dx.doi.org/10.1371/journal.pone.0076542. [PubMed: 24146885]

Schebendach J, Broft A, Foltin RW, Walsh BT. Can the reinforcing value of food be measured in
bulimia nervosa? Appetite. 2013; 62:70-75. http://dx.doi.org/10.1016/j.appet.2012.11.0009.
[PubMed: 23178173]

Schienle A, Schafer A, Hermann A, Vaitl D. Binge-eating disorder: Reward sensitivity and brain
activation to images of food. Biological Psychiatry. 2009; 65(8):654—661. http://dx.doi.org/
10.1016/j.biopsych.2008.09.028. [PubMed: 18996508]

Schneider F, Habel U, Wagner M, Franke P, Salloum JB, Shah NJ, ... Zilles K. Subcortical correlates
of craving in recently abstinent alcoholic patients. The American Journal of Psychiatry. 2001;
158(7):1075-1083. [PubMed: 11431229]

Schulte EM, Avena NM, Gearhardt AN. Which foods may be addictive? The roles of processing, fat
content, and glycemic load. PloS One. 2015; 10(2):e0117959. [PubMed: 25692302]

Schwartz MB, Brownell KD. Matching individuals to weight loss treatments: A survey of obesity
experts. Journal of Consulting and Clinical Psychology. 1995; 63(1):149-153. [PubMed:
7896981]

Shea MT, Stout RL, Yen S, Pagano ME, Skodol AE, Morey LC, ... Zanarini MC. Associations in the
course of personality disorders and axis | disorders over time. Journal of Abnormal Psychology.
2004; 113(4):499-508. http://dx.doi.org/10.1037/0021-843X.113.4.499. [PubMed: 15535783]

Shiffman S, Waters AJ. Negative affect and smoking lapses: A prospective analysis. Journal of
Consulting and Clinical Psychology. 2004; 72(2):192-201. http://dx.doi.org/10.1037/0022-006X.
72.2.192. [PubMed: 15065954]

Sinha R. How does stress increase risk of drug abuse and relapse? Psychopharmacology. 2001; 158(4):
343-359. http://dx.doi.org/10.1007/s002130100917. [PubMed: 11797055]

Sinha R, Catapano D, O’Malley S. Stress-induced craving and stress response in cocaine dependent
individuals. Psychopharmacology. 1999; 142(4):343-351. [PubMed: 10229058]

Sinha R, Fuse T, Aubin LR, O’Malley SS. Psychological stress, drug-related cues and cocaine craving.
Psychopharmacology. 2000; 152(2):140-148. [PubMed: 11057517]

Sinha R, Garcia M, Paliwal P, Kreek MJ, Rounsaville BJ. Stress-induced cocaine craving and
hypothalamic—pituitary—adrenal responses are predictive of cocaine relapse outcomes. Archives
of General Psychiatry. 2006; 63(3):324-331. http://dx.doi.org/10.1001/archpsyc.63.3.324.
[PubMed: 16520439]

Sinha R, Lacadie C, Skudlarski P, Fulbright RK, Rounsaville BJ, Kosten TR, Wexler BE. Neural
activity associated with stress-induced cocaine craving: A functional magnetic resonance
imaging study. Psychopharmacology. 2005; 183(2):171-180. http://dx.doi.org/10.1007/
s00213-005-0147-8. [PubMed: 16163517]

Sobik L, Hutchison K, Craighead L. Cue-elicited craving for food: A fresh approach to the study of
binge eating. Appetite. 2005; 44(3):253-262. [PubMed: 15876472]

Sonneville KR, Grilo CM, Richmond TK, Thurston IB, Jernigan M, Gianini L, Field AE. Prospective
association between overvaluation of weight and binge eating among overweight adolescent girls.
Journal of Adolescent Health. 2015; 56(1):25-29. [PubMed: 25438968]

Spanagel R, Weiss F. The dopamine hypothesis of reward: Past and current status. Trends in
Neurosciences. 1999; 22(11):521-527. [PubMed: 10529820]

Spencer JA, Fremouw WJ. Binge eating as a function of restraint and weight classification. Journal of
Abnormal Psychology. 1979; 88(3):262-267. [PubMed: 500954]

Spring B, Schneider K, Smith M, Kendzor D, Appelhans B, Hedeker D, Pagoto S. Abuse potential of
carbohydrates for overweight carbohydrate cravers. Psychopharmacology. 2008; 197(4):637-647.
http://dx.doi.org/10.1007/s00213-008-1085-z. [PubMed: 18273603]

Spurrell EB, Wilfley DE, Tanofsky MB, Brownell KD. Age of onset for binge eating: Are there
different pathways to binge eating? The International Journal of Eating Disorders. 1997; 21(1):
55-65. [PubMed: 8986518]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1371/journal.pone.0076542
http://dx.doi.org/10.1016/j.appet.2012.11.009
http://dx.doi.org/10.1016/j.biopsych.2008.09.028
http://dx.doi.org/10.1016/j.biopsych.2008.09.028
http://dx.doi.org/10.1037/0021-843X.113.4.499
http://dx.doi.org/10.1037/0022-006X.72.2.192
http://dx.doi.org/10.1037/0022-006X.72.2.192
http://dx.doi.org/10.1007/s002130100917
http://dx.doi.org/10.1001/archpsyc.63.3.324
http://dx.doi.org/10.1007/s00213-005-0147-8
http://dx.doi.org/10.1007/s00213-005-0147-8
http://dx.doi.org/10.1007/s00213-008-1085-z

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 34

Stice E, Burger K, Yokum S. Caloric deprivation increases responsivity of attention and reward brain
regions to intake, anticipated intake, and images of palatable foods. Neurolmage. 2013a; 67:322—
330. http://dx.doi.org/10.1016/j.neuroimage.2012.11.028. [PubMed: 23201365]

Stice E, Burger KS, Yokum S. Relative ability of fat and sugar tastes to activate reward, gustatory, and
somatosensory regions. The American Journal of Clinical Nutrition. 2013b; 98(6):1377-1384.
http://dx.doi.org/10.3945/ajcn.113.069443. [PubMed: 24132980]

Stice E, Akutagawa D, Gaggar A, Agras WS. Negative affect moderates the relation between dieting
and binge eating. The International Journal of Eating Disorders. 2000; 27(2):218-229. [PubMed:
10657895]

Stice E, Cameron RP, Killen JD, Hayward C, Taylor CB. Naturalistic weight-reduction efforts
prospectively predict growth in relative weight and onset of obesity among female adolescents.
Journal of Consulting and Clinical Psychology. 1999; 67(6):967-974. [PubMed: 10596518]

Stice E, Cooper JA, Schoeller DA, Tappe K, Lowe MR. Are dietary restraint scales valid measures of
moderate- to long-term dietary restriction? Objective biological and behavioral data suggest not.
Psychological Assessment. 2007; 19(4):449-458. http://dx.doi.org/10.1037/1040-3590.19.4.449.
[PubMed: 18085937]

Stice E, Davis K, Miller NP, Marti CN. Fasting increases risk for onset of binge eating and bulimic
pathology: A 5-year prospective study. Journal of Abnormal Psychology. 2008; 117(4):941-946.
http://dx.doi.org/10.1037/a0013644. [PubMed: 19025239]

Stice E, Fisher M, Lowe MR. Are dietary restraint scales valid measures of acute dietary restriction?
Unobtrusive observational data suggest not. Psychological Assessment. 2004; 16(1):51-59.
http://dx.doi.org/10.1037/1040-3590.16.1.51. [PubMed: 15023092]

Stice E, Marti CN, Durant S. Risk factors for onset of eating disorders: evidence of multiple risk
pathways from an 8-year prospective study. Behaviour Research and Therapy. 2011; 49(10):622-
627. http://dx.doi.org/10.1016/j.brat.2011.06.009. [PubMed: 21764035]

Stice E, Presnell K, Spangler D. Risk factors for binge eating onset in adolescent girls: A 2-year
prospective investigation. Health Psychology. 2002; 21(2):131-138. [PubMed: 11950103]

Stice E, Sysko R, Roberto CA, Allison S. Are dietary restraint scales valid measures of dietary
restriction? Additional objective behavioral and biological data suggest not. Appetite. 2010;
54(2):331-339. http://dx.doi.org/10.1016/j.appet.2009.12.009. [PubMed: 20006662]

Svaldi J, Brand M, Tuschen-Caffier B. Decision-making impairments in women with binge eating
disorder. Appetite. 2010b; 54(1):84-92. http://dx.doi.org/10.1016/j.appet.2009.09.010. [PubMed:
19782708]

Svaldi J, Tuschen-Caffier B, Peyk P, Blechert J. Information processing of food pictures in binge
eating disorder. Appetite. 2010a; 55(3):685—694. http://dx.doi.org/10.1016/j.appet.2010.10.002.
[PubMed: 20946926]

Tang D, Fellows L, Small D, Dagher A. Food and drug cues activate similar brain regions: A meta-
analysis of functional MRI studies. Physiology & Behavior. 2012; 106(3):317-324. [PubMed:
22450260]

Telch CF, Agras WS. The effects of a very low calorie diet on binge eating. Behavior Therapy. 1993;
24(2):177-193.

Telch CF, Agras WS. Do emotional states influence binge eating in the obese? The International
Journal of Eating Disorders. 1996; 20(3):271-279. http://dx.doi.org/10.1002/
(SICI)1098-108X(199611)20:3<271::AID-EAT6>3.0.CO;2-L. [PubMed: 8912039]

Tomkins SS. Psychological model for smoking behavior. American Journal of Public Health and the
Nations Health. 1966; 56(12_Suppl):17-20.

Verebey K, Gold MS. From coca leaves to crack: The effects of dose and routes of administration in
abuse liability. Psychiatric Annals. 1988; 18(9):513-520.

Verheul R, van den Brink W, Geerlings P. A three-pathway psychobiological model of craving for
alcohol. Alcohol and Alcoholism. 1999; 34(2):197-222. [PubMed: 10344781]

Vocks S, Tuschen-Caffier B, Pietrowsky R, Rustenbach SJ, Kersting A, Herpertz S. Meta-analysis of
the effectiveness of psychological and pharmacological treatments for binge eating disorder. The
International Journal of Eating Disorders. 2010; 43(3):205-217. http://dx.doi.org/10.1002/eat.
20696. [PubMed: 19402028]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.neuroimage.2012.11.028
http://dx.doi.org/10.3945/ajcn.113.069443
http://dx.doi.org/10.1037/1040-3590.19.4.449
http://dx.doi.org/10.1037/a0013644
http://dx.doi.org/10.1037/1040-3590.16.1.51
http://dx.doi.org/10.1016/j.brat.2011.06.009
http://dx.doi.org/10.1016/j.appet.2009.12.009
http://dx.doi.org/10.1016/j.appet.2009.09.010
http://dx.doi.org/10.1016/j.appet.2010.10.002
http://dx.doi.org/10.1002/(SICI)1098-108X(199611)20:3<271::AID-EAT6>3.0.CO;2-L
http://dx.doi.org/10.1002/(SICI)1098-108X(199611)20:3<271::AID-EAT6>3.0.CO;2-L
http://dx.doi.org/10.1002/eat.20696
http://dx.doi.org/10.1002/eat.20696

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 35

Volkow ND, Fowler JS. Addiction, a disease of compulsion and drive: Involvement of the orbitofrontal
cortex. Cerebral Cortex. 2000; 10(3):318-325. [PubMed: 10731226]

Volkow ND, Wise RA. How can drug addiction help us understand obesity? Nature Neuroscience.
2005; 8(5):555-560. [PubMed: 15856062]

Volkow ND, Fowler JS, Wang GJ. Imaging studies on the role of dopamine in cocaine reinforcement
and addiction in humans. Journal of Psychopharmacology. 1999; 13(4):337-345. [PubMed:
10667609]

Volkow ND, Fowler JS, Wang GJ, Baler R, Telang F. Imaging dopamine’s role in drug abuse and
addiction. Neuropharmacology. 2009; 56(Suppl 1):3-8. http://dx.doi.org/10.1016/j.neuropharm.
2008.05.022. [PubMed: 18617195]

Volkow ND, Wang GJ, Fowler JS, Telang F. Overlapping neuronal circuits in addiction and obesity:
Evidence of systems pathology. Philosophical Transactions of the Royal Society of London.
Series B, Biological Sciences. 2008b; 363(1507):3191-3200. http://dx.doi.org/10.1098/rsth.
2008.0107. [PubMed: 18640912]

Volkow ND, Wang GJ, Telang F, Fowler JS, Logan J, Childress AR, ... Wong C. Cocaine cues and
dopamine in dorsal striatum: Mechanism of craving in cocaine addiction. The Journal of
Neuroscience. 2006; 26(24):6583-6588. http://dx.doi.org/10.1523/JNEUROSCI.1544-06.2006.
[PubMed: 16775146]

Volkow ND, Wang GJ, Telang F, Fowler JS, Logan J, Childress AR, ... Wong C. Dopamine increases
in striatum do not elicit craving in cocaine abusers unless they are coupled with cocaine cues.
Neurolmage. 2008a; 39(3):1266-1273. http://dx.doi.org/10.1016/j.neuroimage.2007.09.059.
[PubMed: 18024160]

Wadden TA, Foster GD, Sarwer DB, Anderson DA, Gladis M, Sanderson RS, ... Phelan S. Dieting and
the development of eating disorders in obese women: Results of a randomized controlled trial.
The American Journal of Clinical Nutrition. 2004; 80(3):560-568. [PubMed: 15321793]

Walsh BT. The importance of eating behavior in eating disorders. Physiology & Behavior. 2011;
104(4):525-529. [PubMed: 21570418]

Wang GJ, Geliebter A, Volkow ND, Telang FW, Logan J, Jayne MC, ... Fowler JS. Enhanced striatal
dopamine release during food stimulation in binge eating disorder. Obesity (Silver Spring). 2011;
19(8):1601-1608. http://dx.doi.org/10.1038/0by.2011.27. [PubMed: 21350434]

Wang GJ, Volkow ND, Fowler JS, Cervany P, Hitzemann RJ, Pappas NR, ... Felder C. Regional brain
metabolic activation during craving elicited by recall of previous drug experiences. Life Sciences.
1999; 64(9):775-784. [PubMed: 10075110]

Ward A, Mann T. Don’t mind if | do: disinhibited eating under cognitive load. Journal of Personality
and Social Psychology. 2000; 78(4):753. [PubMed: 10794378]

Weddington WW, Brown BS, Haertzen CA, Cone EJ, Dax EM, Herning RI, Michaelson BS. Changes
in mood, craving, and sleep during short-term abstinence reported by male cocaine addicts. A
controlled, residential study. Archives of General Psychiatry. 1990; 47(9):861-868. [PubMed:
2393345]

West RJ, Hajek P, Belcher M. Severity of withdrawal symptoms as a predictor of outcome of an
attempt to quit smoking. Psychological Medicine. 1989; 19(4):981-985. [PubMed: 2594893]

Weygandt M, Schaefer A, Schienle A, Haynes JD. Diagnosing different binge-eating disorders based
on reward-related brain activation patterns. Human Brain Mapping. 2012; 33(9):2135-2146.
http://dx.doi.org/10.1002/hbm.21345. [PubMed: 22887826]

White MA, Grilo CM. Psychometric properties of the Food Craving Inventory among obese patients
with binge eating disorder. Eating Behaviors. 2005; 6(3):239-245. http://dx.doi.org/10.1016/
j.eatbeh.2005.01.001. [PubMed: 15854870]

White MA, Grilo CM. Psychiatric comorbidity in binge-eating disorder as a function of smoking
history. The Journal of Clinical Psychiatry. 2006; 67(4):594-599. [PubMed: 16669724]

White MA, Whisenhunt BL, Williamson DA, Greenway FL, Netemeyer RG. Development and
validation of the food-craving inventory. Obesity Research. 2002; 10(2):107-114. http://
dx.doi.org/10.1038/0by.2002.17. [PubMed: 11836456]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.neuropharm.2008.05.022
http://dx.doi.org/10.1016/j.neuropharm.2008.05.022
http://dx.doi.org/10.1098/rstb.2008.0107
http://dx.doi.org/10.1098/rstb.2008.0107
http://dx.doi.org/10.1523/JNEUROSCI.1544-06.2006
http://dx.doi.org/10.1016/j.neuroimage.2007.09.059
http://dx.doi.org/10.1038/oby.2011.27
http://dx.doi.org/10.1002/hbm.21345
http://dx.doi.org/10.1016/j.eatbeh.2005.01.001
http://dx.doi.org/10.1016/j.eatbeh.2005.01.001
http://dx.doi.org/10.1038/oby.2002.17
http://dx.doi.org/10.1038/oby.2002.17

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schulte et al.

Page 36

Whiteside U, Chen E, Neighbors C, Hunter D, Lo T, Larimer M. Difficulties regulating emotions: Do
binge eaters have fewer strategies to modulate and tolerate negative affect? Eating Behaviors.
2007; 8(2):162-169. http://dx.doi.org/10.1016/j.eatbeh.2006.04.001. [PubMed: 17336786]

Wilfley DE, Schwartz MB, Spurrell EB, Fairburn CG. Using the eating disorder examination to
identify the specific psychopathology of binge eating disorder. International Journal of Eating
Disorders. 2000; 27(3):259-269. [PubMed: 10694711]

Wilson GT. Relation of dieting and voluntary weight loss to psychological functioning and binge
eating. Annals of Internal Medicine. 1993; 119(7_Part_2):727-730. [PubMed: 8363206]

Wilson GT, Grilo CM, Vitousek KM. Psychological treatment of eating disorders. The American
Psychologist. 2007; 62(3):199-216. http://dx.doi.org/10.1037/0003-066X.62.3.199. [PubMed:
17469898]

Wilson GT, Wilfley DE, Agras WS, Bryson SW. Psychological treatments of binge eating disorder.
Archives of General Psychiatry. 2010; 67(1):94-101. http://dx.doi.org/10.1001/
archgenpsychiatry.2009.170. [PubMed: 20048227]

de Wit H. Impulsivity as a determinant and consequence of drug use: A review of underlying
processes. Addiction Biology. 2009; 14(1):22-31. http://dx.doi.org/10.1111/j.
1369-1600.2008.00129.x. [PubMed: 18855805]

Witt AA, Lowe MR. Hedonic hunger and binge eating among women with eating disorders. The
International Journal of Eating Disorders. 2014; 47(3):273-280. http://dx.doi.org/10.1002/eat.
22171. [PubMed: 24014479]

Wright SM, Aronne LJ. Causes of obesity. Abdominal Imaging. 2012; 37(5):730-732. http://
dx.doi.org/10.1007/s00261-012-9862-x. [PubMed: 22426851]

Yang Z, Xie J, Shao YC, Xie CM, Fu LP, Li DJ, ... Li SJ. Dynamic neural responses to cue-reactivity
paradigms in heroin-dependent users: An fMRI study. Human Brain Mapping. 2009; 30(3):766—
775. http://dx.doi.org/10.1002/hbm.20542. [PubMed: 18266213]

Yanovski SZ, Leet M, Yanovski JA, Flood M, Gold PW, Kissileff HR, Walsh BT. Food selection and
intake of obese women with binge-eating disorder. The American Journal of Clinical Nutrition.
1992; 56(6):975-980. [PubMed: 1442665]

Ziauddeen H, Fletcher PC. Is food addiction a valid and useful concept? Obesity Reviews. 2013; 14(1):
19-28. http://dx.doi.org/10.1111/j.1467-789X.2012.01046.x. [PubMed: 23057499]

Ziauddeen H, Farooqi IS, Fletcher PC. Obesity and the brain: How convincing is the addiction model?
Nature Reviews Neuroscience. 2012; 13(4):279-286. [PubMed: 22414944]

Zimmering P, Toolan J, Safrin R, Wortis SB. Heroin addiction in adolescent boys. The Journal of
Nervous and Mental Disease. 1951; 114(1):19-34. [PubMed: 14850986]

de Zwaan M. Binge eating disorder and obesity. International Journal of Obesity and Related
Metabolic Disorders. 2001; 25(Suppl 1):S51-S55. http://dx.doi.org/10.1038/sj.ij0.0801699.
[PubMed: 11466589]

Clin Psychol Rev. Author manuscript; available in PMC 2018 February 02.


http://dx.doi.org/10.1016/j.eatbeh.2006.04.001
http://dx.doi.org/10.1037/0003-066X.62.3.199
http://dx.doi.org/10.1001/archgenpsychiatry.2009.170
http://dx.doi.org/10.1001/archgenpsychiatry.2009.170
http://dx.doi.org/10.1111/j.1369-1600.2008.00129.x
http://dx.doi.org/10.1111/j.1369-1600.2008.00129.x
http://dx.doi.org/10.1002/eat.22171
http://dx.doi.org/10.1002/eat.22171
http://dx.doi.org/10.1007/s00261-012-9862-x
http://dx.doi.org/10.1007/s00261-012-9862-x
http://dx.doi.org/10.1002/hbm.20542
http://dx.doi.org/10.1111/j.1467-789X.2012.01046.x
http://dx.doi.org/10.1038/sj.ijo.0801699

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Schulte et al.

Page 37
HIGHLIGHTS

. Shared mechanisms may explain phenotypic overlap between “food
addiction” and BED.

. Mechanisms unique to addictive disorders may contribute to addictive-like
eating.

. Future research needed to examine the utility of “food addiction” is
recommended.

. Addiction perspectives may inform novel interventions for disordered eating.
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Table 1

YFAS symptoms based on DSM-1V criteria for substance dependence.

~N o o A~ W N P

Substance taken in larger amount and for longer period than intended

Persistent desire or repeated unsuccessful attempt to quit

Much time/activity to obtain, use, recover

Important social, occupational, or recreational activities given up or reduced

Use continues despite knowledge of adverse consequences (e.g. failure to fulfill role obligation, use when physically hazardous)
Tolerance (marked increase in amount; marked decrease in effect)

Characteristic withdrawal symptoms; substance taken to relieve withdrawal
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Table 2

Future directions in food addiction research.

Identify the addictive agent(s) in food to determine which foods or ingredient(s) have an addictive potential

Determine whether mechanisms unique to addictive disorders, such as withdrawal and tolerance, may contribute to addictive-like
consumption of certain foods

Utilize longitudinal research approaches to a) examine temporal relations between “food addiction,” obesity, binge eating, and
BED, and b determine whether the mechanisms described in this review may be causal factors or contributors to the maintenance
of eating-related problems

Evaluate whether treatment approaches for addictive disorders, such as abstinence-based interventions or harm-reduction, may be
appropriate and efficacious for the treatment of “food addiction”

Explore whether addiction-specific mechanisms may contribute to eating-related problems more broadly (e.g., binge eating,
bulimia nervosa)

Examine whether certain mechanisms implicated in BED and “food addiction” are particularly relevant to individuals with both
obesity and compulsive patterns of food consumption
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