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updates

Clinical Applications of the Food 1 4
Addiction Concept

14.1 Treatment Overview

As discussed in Chap. 4, there is a pressing need
for more efficacious, tolerable, and safe treat-
ments for people with obesity and binge eating.
In Chap. 5 we introduced several areas of current
ongoing controversy about FA, but argued there
are many reasons to hope that applying this con-
cept will improve clinical outcomes. In Chap. 13,
nutritional interventions to help people with FA
were discussed. Here we will discuss non-
nutritional interventions for FA treatment, many
of which are derived from SUD treatment prin-
ciples. Table 14.1 summarizes what we will be
discussing in detail in the rest of this chapter.

SUD are associated with a lifelong (albeit
diminishing with time in recovery) risk of relapse.
This is because the brain, which has been dam-
aged by chronic use and conditioning, takes time
to heal. Treatment goals involve minimizing neg-
ative affect states, reducing substance and envi-
ronmental cue reactivity, preventing habitual
responding, and improving impulse control. Like
in SUD, treatment of FA will involve long-term
maintenance of brain health.

SUD are often treated with medications to
reduce withdrawal symptoms, but much more
importantly, medications are utilized to reduce
relapse risk in the long term by re-balancing the
brain reward and impulse control system.
Examples of medications that work via some or
all of these mechanisms for SUD include naltrex-

Table 14.1 Overview of treatment recommendations

Psychoeducation Decreases self-blame, stigma,
and reluctance to accept
evidence-based medications

Psychosocial Cognitive behavioral therapy

interventions Behavioral weight

management

Motivational interviewing
Mindfulness-based therapies
DBT/ACT targeting emotion
regulation

Body image work

Sleep, Exercise

Improves impulse control
Enhances mood
Promotes recovery from FA

Medications

Naltrexone/bupropion SR
Topiramate/phentermine
Bupropion
Lisdexamfetamine
Naltrexone

Topiramate

Zonisamide

Selective serotonin reuptake
inhibitors

Liraglutide

Treatment of
underlying
psychiatric disorders

Medications
Evidence-based therapies

Self-help groups/12-
step/Other support

Overeaters anonymous, food
addicts anonymous, intensive
outpatient or residential
treatment program (SHiFT
recovery by acorn for e.g.),
sponsor or dietitian/
nutritionist for food plan
development and
accountability

TMS

On the horizon, stay tuned

Surgery

Bariatric surgery

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021
C. E. Wilcox, Food Addiction, Obesity, and Disorders of Overeating,

https://doi.org/10.1007/978-3-030-83078-6_14

189


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-83078-6_14&domain=pdf
https://doi.org/10.1007/978-3-030-83078-6_14#DOI
https://doi.org/10.1007/978-3-030-83078-6_4
https://doi.org/10.1007/978-3-030-83078-6_5
https://doi.org/10.1007/978-3-030-83078-6_13

190

14 Clinical Applications of the Food Addiction Concept

one, acamprosate, topiramate, and disulfiram for
alcohol use disorder; varenicline, bupropion, and
nicotine replacement therapy for nicotine use dis-
order; and methadone, buprenorphine, and nal-
trexone for opioid use disorder [1].
Evidence-based psychosocial interventions for
SUD (provided in either group or individual for-
mats) include cognitive behavior therapy (CBT),
mindfulness-based (MB) relapse prevention,
interventions which improve emotion regulation
such as dialectical behavior therapy (DBT), and
acceptance and commitment therapy (ACT),
12-step facilitation approaches, and motivational
interviewing [2] (see Appendix for extensive list
of useful therapy manuals).

Notably, many of the evidence-based inter-
ventions for SUD are already adapted for and
being utilized to treat obesity and EDs (Chaps. 2
and 3), which provides further reason to believe
that many might also prove beneficial for the
treatment of FA. However, there has been little
treatment research on FA, so most of these rec-
ommendations are speculative and need further
formal study in randomized clinical trials before
widespread deployment.

The transdiagnostic model for ED treatment
assumes that all EDs will respond to a similar
therapeutic approach [3-7], and this assumption
has led providers to assume that the approaches
utilized for anorexia and bulimia will also work
for binge eating disorder (BED), which was only
recently included in the Diagnostic and Statistical
Manual (DSM). However, it is not known whether
ED approaches are best for all cases of BED and
bulimia nervosa, especially where FA symptoms
predominate or in people who also have obesity
[3-7]. An alternate approach, outlined in one
recent paper [4], argues that people with FA
should utilize an abstinence-based nutritional
approach (Chap. 13) (which would not be encour-
aged in a typical ED treatment program) and
should also have the following three focuses dur-
ing treatment: (1) reduction of habitual respond-
ing (e.g., conditioning based food cues) and
impulsivity through psychotherapy, cognitive
training techniques, and medications; (2) dimin-
ishment of negative reinforcement based behav-
iors (e.g., emotional eating) by reducing negative

affect and increasing coping skills and alternate
behaviors and social connection; and (3) reduc-
tion of compensatory behaviors such as vomiting
or excessive exercise with psychoeducation and
coping mechanisms skills training. This model
directly speaks to what we extensively discussed
in Chap. 8 regarding the underlying neurobiologi-
cal causes of FA-like behavior.

In addition to abstinence, interventional strat-
egies that successfully reduce craving for and
consumption of alcohol, tobacco, and illicit drugs
will also likely reduce craving for and compul-
sive consumption of food [§-10].

14.2 Supplemental Programmatic
Elements Which Might
Be Useful for Treatment of FA

14.2.1 Psychoeducation: FA s
a Brain-Based Disorder

Patients with FA and their providers should
understand that the overeating is not due to char-
acter weakness or a problem of “willpower” but
is rooted in brain chemistry. They should also
understand how some of the suggested treatments
would be expected to work, mechanistically, as
this may enhance adherence to a particular
dietary recommendation or medication. For
example, knowing that sugar causes craving and
loss of control via a biological cascade of events
outside of one’s control may help someone to
stay on track with a commitment not to eat sugar.
Understanding that it’s not just about the calories,
but that particular palatable foods may lead to
loss of control of eating in some people, could
motivate people to stay away from those particu-
lar foods and enhance their chances of success.
A brain-based explanation of SUD is often
referred to as the disease-based model of addic-
tion and is known to decrease stigma and self-
blame [6, 11-13]. Patients can be educated
utilizing materials such as Figs. 7.1 and 7.2 (Chap.
7) to explain the neurobiological underpinnings of
addictive behavior. Such models of understanding
may also benefit people with obesity and binge
eating, in addition to FA [6, 14-16]. This is impor-
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tant in light of the fact that shame worsens mood,
and therefore recovery outcomes, since increasing
negative affect can trigger increased emotional
eating for self-soothing. Indeed, studies show that
fear of being stigmatized predicts worsening FA
status, maladaptive eating behaviors, stress, and
weight gain [3, 17, 18]. However, it is also posited
that biological explanations might reduce self-
efficacy and might undermine someone’s motiva-
tion to reduce calorie intake or change their eating
patterns [6, 15, 19]. At this point it is not yet
known what effects emphasizing the neurobiol-
ogy might have on individual perceptions, atti-
tudes, and behavior in FA, but based on the effects
of such psychoeducation in SUD, it will likely be
recommended [6].

Recall, from Chap. 4 the low acceptability
among providers and the public of medications
for obesity treatment [20]. Widespread psycho-
education regarding the neurobiology of overeat-
ing may also increase providers’ inclination to
suggest evidence-based medication treatments
and patients to accept such suggestions. Indeed,
physicians are, in general, less likely to believe in
brain-based aspects of SUD than attorneys,
showing physicians may have more stigmatizing
beliefs than others, which is an obvious problem
that should be addressed through increased pro-
vider education [13].

14.2.2 Psychosocial Interventions

There are numerous manuals available to guide
providers in the application of evidence-based
psychosocial interventions for SUDs, EDs, and
psychiatric comorbidities (Appendix).

14.2.2.1 CBT

CBT is a therapeutic approach extensively
informed by research for the treatment of EDs,
obesity, and SUD, alike [7]. Generally, CBT inter-
ventions ask patients to critically evaluate the
thoughts, feelings, and behaviors that result in
maladaptive eating and then to modify them,
helping patients to recognize potential triggers
and develop appropriate coping strategies [7].
CBT for SUD, obesity, and ED targets irrational

beliefs and cognitive distortions, focuses on iden-
tification of and use of effective coping skills,
and emphasizes identifying and avoiding triggers
(environmental, food/substance cue-related, and
emotional triggers) [6, 21, 22]. CBT for ED dif-
fers from that utilized for SUD and obesity, how-
ever, in that CBT for EDs also includes a
non-abstinence-based, all-foods-included nutri-
tional component as previously discussed.

In FA or FA-like patients, CBT-approaches
will likely prove useful. One study examined 47
internet sources to extract the CBT-like strategies
endorsed by self-perceived sugar addicts.
Actional strategies that reportedly worked for the
participants included avoidance, meal
consumption-planning, environmental restructur-
ing, professional and social support, addressing
underlying issues, and urge management, among
others [3, 23]. Another group has developed a
mobile health CBT-based strategy which includes
CBT therapeutic components and also involves a
staged food withdrawal from problem foods and
between-meal or excessive eating, and it is
described in detail in Chap. 13 [24]. Others have
proposed a body-focused repetitive behavior
(BFRB) approach for FA adapted from treatment
utilized for other compulsive disorders such as
nail-biting, skin picking, and hair pulling [25].
BFRB therapies incorporate distractions, com-
peting behaviors, triggers avoidance, relaxation
methods, aversion techniques, and distress toler-
ance. Adding action-based CBT components
improved the weight loss more than just the
sensory-based CBT components in the BFRB
approach for FA, and weight loss was maintained
for 5 months afterwards [25].

Another CBT-like approach, which hasn’t
been formally studied but which could be inte-
grated in to CBT for FA, emphasizes the roles of
attentional bias (excessive focus on food or emo-
tional cues), temporal discounting (undervaluing
future rewards), and the cold-hot empathy gap
(when individuals are in a “hot,” motivated state
they overestimate the degree to which they will
value a reward, in comparison to a non-motivated,
neutral, “cold” state). This approach suggests
distinguishing between temptation resistance
strategies aimed at overcoming temptation while
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it is experienced and temptation prevention strat-
egies that seek to avoid or minimize exposure to
tempting stimuli since inhibiting habitual cue-
driven behaviors during a “hot” state is much
more difficult and requires prospective thinking
to identify and avoid exposure to foods that may
challenge future self-control [10, 26]. The latter
kind of strategy places emphasis on minimizing
temptation through stimulus control (removing
tempting food from the home), scheduling and
planning, time locking safes, or even financial
contracting (punishment strategy) or social con-
tracting (publicly committing to the goal) [10],
and it dovetails well with abstinence-based
nutritional approaches. The treatment plan (what
foods to abstain from, how to reduce exposure to
triggering simuli) can be decided upon when
someone is ideally in a “cold state” and cognitive
functions are intact.

14.2.2.2 Behavioral Weight
Management

In addition to CBT, behavioral weight manage-
ment (Chap. 2) shows promise in several uncon-
trolled studies for FA. For example, a 14-week
group lifestyle modification program including
caloric reduction significantly reduced addictive
eating behaviors in one study [3, 27]. A 6-week
integrative group for weight management in
another study reduced FA from pre to post and
utilized strategies such as mindful eating, keep-
ing a food diary, carrying out an exercise plan,
regular weigh-ins, and planning for social eating
[3,28].

14.2.2.3 Motivational
Interviewing (Ml)

MI is extensively utilized in SUD to motivate
change in behavior [8, 29]. Indeed, it may help
for FA as well, although it has not been hugely
successful in obesity, in general [30]. In one
study, a person-centered MI-based intervention
was delivered in three sessions via telehealth to
individuals with FA and obesity or overweight
called “FoodFix.” This intervention was associ-
ated with a reduction in energy intake from “non-
core foods” (i.e., foods with added or high

amounts of salt, sugar, and/or fat) compared with
the waitlist control intervention, but both the
active and control groups showed reductions in
Yale Food Addiction Scale (YFAS) scores [31].

14.2.2.4 Psychotherapy to Reduce

Negative Affect States,

Improve Emotion

Regulation, and Address

Alexithymia
Several bodies of work indicate that emotional
eating (or eating to self-sooth, the basis of nega-
tive reinforcement-driven eating) may be more
resistant to change and extinction compared to
external (food-cue driven) eating [32, 33]. For
example, 4 years after a diet intervention, scores
on emotional eating had hardly changed in both
the male and the female patients with diabetes
type 2, whereas scores on external eating had
declined significantly in the female patients [33].
This might indicate a need for people with FA
and emotional eating to do more extensive work
on emotion regulation and deeper psychological
issues. Such work may involve efforts to teach
people how to recognize their own emotions,
since “difficulty identifying feelings” (alexi-
thymia) was associated with emotional eating
and may mediate the relationship between
depression and emotional eating [33]. Other
emotion regulation-focused psychotherapeutic
strategies such as DBT and ACT might be par-
ticularly useful for people who struggle with
emotional eating, but more work needs to be
done in this area to confirm.

14.2.2.,5 Mindfulness-Based (MB)
Approaches

MB interventions and emotion regulation-based
strategies, like DBT and ACT, which incorporate
mindfulness are helpful in SUD, ED, and obesity
populations (reviewed in Chaps. 2 and 3) but
have not been formally studied in FA. Lower
interoceptive awareness was found to be associ-
ated with FA in an ED population, indicating that
more work on mindful eating and becoming
aware of internal hunger and satiety cues might
prove useful in this population [34]. Furthermore,


https://doi.org/10.1007/978-3-030-83078-6_2
https://doi.org/10.1007/978-3-030-83078-6_2
https://doi.org/10.1007/978-3-030-83078-6_3

14.2  Supplemental Programmatic Elements Which Might Be Useful for Treatment of FA

193

impulsivity is a major contributor to FA, and
mindfulness work has been shown to improve
impulse control in numerous populations [35].
These interventions can be utilized now and
should be studied in people with FA.

14.2.2.6 BodyImage Work

Body image work may also prove important in
FA treatment, when relevant. Shape/weight over-
valuation is associated with BED and bulimia [3,
36-38]. Relatedly, those with heightened body
image disturbance are more likely to engage in
dietary restraint [3, 37], which may contribute to
bingeing as well as FA symptoms [3]. However,
weight loss might be the most effective way to
improve body image in individuals with FA [39].

14.2.3 Importance of Sleep

As described in Chap. 9, adequate sleep is impor-
tant for improvement in mood, executive func-
tion, impulse control, and recovery from both
SUD and disorders of overeating. Patients with
sleep disturbance should be counseled to adopt
sleep hygiene techniques and, if prescribed, take
sleeping supplements. Melatonin may especially
be helpful, and some early work indicates that it
may have secondary utility in reducing adiposity
[40]. In fact, setmelanotide is a melanocortin-4
receptor agonist under study for obesity treat-
ment [41]. Getting adequate exercise, which
improves sleep in people with a variety of psychi-
atric illness [42], should be recommended.
Patients with difficulty sleeping and FA might
also benefit from CBT for insomnia [43].

14.2.4 Importance of Exercise

Clearly, exercise is important for treatment of
obesity, and it can reduce appetite, increase calo-
ries burned, and slightly increase resting meta-
bolic rate as discussed in Chap. 2. However, there
is growing evidence that exercise will likely be
key for FA treatment for other reasons including
its beneficial effects on dysphoria and negative

affect [44] and impulse control [45] the latter of
which may be mediated by restoring type 2 and
type 3 dopamine receptors (D2) in the dorsal stri-
atum (Chaps. 7 and 8) [46]. More studies are
needed in this area as well.

14.2.5 Importance of Getting
Psychiatric
and Psychological Care

As we discussed in Chap. 6, FA is associated with
and likely made worse by a variety of psychiatric
comorbidities, including major depressive disor-
der (MDD), bipolar disorder, anxiety disorders,
attention deficit hyperactivity disorder (ADHD),
post-traumatic stress disorder (PTSD), and per-
sonality disorders. Since many studies show that
stress and negative affect can drive habitual
behaviors via negative reinforcement [47], and
that impulsivity can contribute to loss of control
of eating, treatment of FA should involve aggres-
sive assessment for and management of these
comorbid disorders. Evidence-based psychother-
apies such as CBT, ACT, DBT, other emotion
regulation trainings, MB interventions, interper-
sonal psychotherapy (IPT), and psychodynamic
therapy can be utilized. Furthermore, psychiatric
evaluation for possible pharmacotherapeutic
management of an underlying disorder should
always be considered. Medications targeting
these comorbidities and evidence-based treat-
ments are key.

Failure to recognize and treat PTSD and other
trauma-based sequelae is a major contributor to
poor outcomes in the treatment of EDs and obesity
and is also believed to play a big role in some peo-
ple FA as well which we have discussed in more
detail in Chap. 6 [48]. Multiple studies indicate
childhood maltreatment predicts FA which then
predicts obesity [48]. This link is also likely main-
tained through negative reinforcement learning
and connected to emotional eating [47]. Evidence-
based trauma therapies such as exposure therapy
or trauma-focused CBT may be useful for these
individuals for reducing FA symptoms, although
this has not been directly studied.
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14.2.6 Neuromodulation Techniques

There has been recent explosion in research on
and use of non-convulsive (e.g., not electrocon-
vulsive therapy) brain stimulation techniques for
the treatment of a variety of psychiatric disor-
ders. This includes a growing body of work
exploring their potential for reducing craving and
addictive behavior [49, 50]. The most commonly
applied stimulation method clinically is repeti-
tive transcranial magnetic stimulation (rTMS),
although transcranial direct current stimulation,
vagal nerve stimulation, and even deep brain
stimulation are being studied for obesity and
BED, too [7, 51]. rTMS is Food and Drug
Association (FDA)-approved for the treatment of
several disorders [MDD, obsessive compulsive
disorder (OCD)] using more than one approach
[49, 50], and it is a safe way to focally affect
brain activation [51]. rTMS is used in awake par-
ticipants and is therefore minimally disruptive,
associated with minimal side effects, and is quite
safe when used appropriately within guidelines
[7, 49, 50, 52-54]. rTMS works via a number of
potential mechanisms to alter neural activity,
including by increasing connectivity and increas-
ing dopamine function for example [7, 8, 55, 56].
rTMS studies have primarily focused on stimu-
lating the (usually left) dorsolateral prefrontal
cortex (DLPFC), to enhance cognitive control.
Some rTMS studies are now starting to explore
other targets such as the anterior cingulate cortex
(ACC) and cerebellum [57]. Moreover, deep
rTMS, which allows for access to deeper brain
structures in a noninvasive way, is being studied
for other psychiatric disorders and may one day
prove useful for reduction of drug and food crav-
ings, since the circuitry involved in regulating
feeding tend to be deeper (the insula striatum and
hypothalamus are inaccessible with standard
r'TMS coils) [49, 50].

When applied to the DLPFC, rTMS has been
shown to effectively reduce cravings for ciga-
rettes, alcohol, and other drugs of abuse, espe-
cially when applied for multiple sessions, and
may be useful for drug use reduction in cocaine
and nicotine use disorders [49, 50]. The DLPFC
is an area involved extensively in inhibitory con-

trol, and stimulation of this region may act to
boost self-control, potentially by increasing
dopamine release in the caudate nucleus, which
r'TMS has been shown to do [7].

rTMS is also currently being investigated for
its potential to reduce food craving and consump-
tion [7] and shows promise for this purpose too.
Application of rTMS to DLPFC reduces self-
reported food craving and appetite in single and
multi-session format [6, 51, 56, 58, 59]. For
example, rTMS to the left DLPFC did not affect
cue-induced craving for palatable foods, whereas
there was an increase in craving in the sham
group [7, 60]. Most definitively, a randomized
controlled trial of rTMS delivered to the left
DLPFC was effective in decreasing food intake
and facilitating weight loss in obese patients,
suggesting that rTMS could be an effective treat-
ment option for obesity and FA [61].

14.2.7 12-Step Programs and Other
Support

Studies show that Alcoholics Anonymous (AA)
and Narcotic Anonymous (NA) attendance pre-
dicts abstinence for individuals with alcohol and
other SUD [62, 63]. 12-step programs are
believed to work as a consequence of the fellow-
ship and community-building, an increased
sense of goal directedness and structure, use of
more effective coping skills (often learned
through sponsorship and step work), engage-
ment in sober activities, and increased self-effi-
cacy and hope [64]. Increased spirituality and
reduction in depression are also important mech-
anisms by which these programs promote recov-
ery [65-67]. Providers are encouraged to
recommend AA and NA to people in recovery to
promote better functioning and reduced sub-
stance use in individuals with SUD. 12-step
facilitation is an established evidence-based
treatment for SUD that focuses on getting people
engaged in AA or NA [68].

The Overeaters Anonymous (OA) organiza-
tion is a 12-step-based program that promotes the
central belief that obesity is a symptom of “com-
pulsive overeating,” an addictive-like illness with
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physical, emotional, and spiritual components [3,
7,8, 69, 70]. Individuals are required to acknowl-
edge that compulsive overeating is beyond their
willpower to overcome alone, and, to control
their food intake, overeaters are encouraged to
adopt a food plan and surrender to a “higher
power.” “Food Addicts Anonymous” (another
12-step program affiliated with OA) is similar,
but has a more rigid, one-sized-fits-all food plan
[3,7,8,69,70]. The primary goal of 12-step pro-
gram treatment for “compulsive overeating” is
abstinence, like in NA and AA. Abstinence is
definable by the overeater in OA in collaboration
with their sponsor (and might involve three meals
a day and up to two snacks “with nothing in
between” or avoiding particular trigger foods) or
by adherence to a uniform food plan for Food
Addicts Anonymous [3, 7, 8, 69, 70]. Just like
AA and NA, OA and FA involve group meetings
for individuals to share their feelings and experi-
ences [3, 7, 8, 69, 70].

Unlike AA, very little research into the effi-
cacy of OA has been done [7]. Some individuals
struggling with overeating report that applying an
abstinence model helped them to control their
eating [8, 69, 70]. But little is known about the
long-term success (and possible adverse effects)
of such an approach. In a study of 60 women,
12-step self-help groups for compulsive eating
have been shown to reduce anxiety and depres-
sion, but not FA [3]. Larger, long-term studies are
needed.

That said, OA and related programs may serve
many of the needs of the person with FA and sup-
port many of the recommendations made in this
chapter and Chap. 13. Going to a meeting can pro-
vide distraction and replace a counterproductive
behavior (e.g., bingeing or eating a palatable
food) with a more productive one. Animal studies
show that environmental enrichment reduces food
seeking and taking in rats [71]: “keeping busy” is
an oft-cited coping mechanism by many people in
recovery from SUD. Reducing loneliness, isola-
tion, and shame, all of which can fuel obesity, BE,
FA, and other addictions [72-75], may be another
benefit of 12-step participation. As discussed ear-
lier, overweight and obesity are associated with
higher shame and guilt and a preference for isola-

tive activities [7, 76]. This social isolation can
subsequently exacerbate overeating, creating a
vicious cycle [77, 78]. With engagement in a fel-
lowship of people with similar struggles, and with
increased support and socialization, one would
expect to see a reduction in the shame and isola-
tion, breaking this vicious cycle.

There are numerous additional resources
which patients can access to obtain increased
structure and support. For example, a vir-
tual intensive outpatient and a residential treat-
ment program are available through SHiFT
Recovery by Acorn (www.foodaddicion.com)
and food addiction recovery retreats are available
through COR (https://cormn.org). Many people
with FA find it almost impossible to develop a
food plan and stick with it without outside sup-
port from a sponsor or dietitian/nutritionist: the
“addict brain” fights hard to keep less helpful
foods (foods that are both craved and that trigger
the disease) in the food plan, ultimately sabotag-
ing attempts to stay abstinent, whereas the “eat-
ing disorder” brain over-restricts caloric intake.
Sponsor- and dietitian/nutritionist-involvement
can help the person with FA find that middle
ground between succumbing to justifications/
rationalizations to overeat versus over restricting
which can then trigger binge eating.

14.2.8 Medications

There are a number of evidence-based pharmaco-
therapeutic treatments for obesity, BED, and
bulimia nervosa (Chaps. 2 and 3), albeit with
some downfalls (Chap. 4), working via several
important addiction-based mechanisms (Chap.
10) (see Table 2.1). Early work is starting to show
these medicines also reduce FA symptoms. For
example, an open-label trial on the efficacy and
tolerability of naltrexone/bupropion SR for treat-
ing altered eating behaviors and weight loss in
BED showed a significant and similar weight loss
(approximately 8%) and reductions in YFAS
scores for both a group of people with obesity
plus BED and BED alone [79].

For people with FA, it is wise to chose phar-
macotherapies approved both for the treatment of
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BED and obesity that target reward, condition-
ing, negative reinforcement and impulse control
mechanisms. For example, topiramate and possi-
bly zonisamide likely act by reducing cue reac-
tivity and global impulse control; naltrexone (in
naltrexone/bupropion) may reduce cue reactivity,
food elicited pleasure/liking, and improve
impulse control, especially during exposure to
impulsivity during opioid release; stimulants like
bupropion, lisdexamfetamine, and phentermine
(in topiramate/phentermine) likely also improve
impulse control; selective serotonin reuptake
inhibitors likely reduce and anxiety and depres-
sion symptoms; and glucagon-like peptide 1 ago-
nists (e.g., liraglutide) act on primary homeostatic
appetitive mechanisms but may also have direct
effects on addiction/reward circuitry like pleasure
from food and cue reactivity [1, 3, 6, 41, 79-84].
Any of these medicines would be reasonable first-
line choices in FA, although one may be more
suited to one patient over another based on indi-
vidual vulnerabilities, such as emotion regula-
tion, food cue-induced reactivity, impulse control
difficulties, depression or anxiety, or sensitivity
to just a taste of pleasurable food. One can also
make medication choices based on the patient’s
medical history, keeping in mind side effect pro-
files and medical or psychiatric contraindications
[84] (Table 2.1).

Whether stimulants are safe to prescribe to
people with FA is not yet known, and these medi-
cations should be used with caution. Bupropion/
naltrexone and phentermine/topiramate contain
stimulants (bupropion and phentermine both
have stimulant activity) and are approved for
long-term weight management [6, 41, 81, 85].
Lisdexamfetamine is also approved for BED
and promotes weight loss. On the one hand, one
would surmise that since stimulants (especially
lisdexamfetamine and bupropion) reduce impul-
sivity and enhance prefrontal activity in some
people [86, 87], they would be useful in addic-
tive disorders. However, stimulants also have
high addictive potential, and, as we have seen in
Chap. 6, and addiction transfer is not uncommon.
Prescribed long acting stimulants are used in stim-
ulant use disorder treatment [88] but have not been
found to be highly effective in other drug use dis-
orders like alcohol or nicotine use disorders [89],

perhaps because they prime the reward system.
Research is needed to test long-term outcomes of
these medicines in people with especially severe
FA symptomatology. One study found that a stim-
ulant appetite suppressant that enhanced dopa-
mine functioning was not effective in adults who
screened positive for FA on the YFAS compared
with controls [90]. Further work to investigate for
whom stimulants are most helpful and for whom
they are most harmful is needed. Of the stimulants,
bupropion is probably the least addictive and most
safe for use in FA populations, with the caveat that
it is contraindicated in patients with concurrent
purging behaviors. Also, recall that any expected
potential health benefits from the modest weight
loss during treatment with stimulants, like lisdex-
amfetamine and phentermine, are likely nullified
by their adverse cardiovascular effects (heart rate
and blood pressure elevations), and, therefore,
from a cardiovascular perspective, many profes-
sionals are of the opinion that stimulants have a
net negative effect on health outcomes.

Future work could also consider exploring
the utility of already approved medicines like
prazosin [91, 92] in people with comorbid PTSD
(for which prazosin is often prescribed) and FA,
or anti-obesity medicines like glucagon like-1
(GLP-1) agonists that also enhance hippocam-
pal functioning may show promise in treatment
of SUD’s via improved hippocampal function-
ing and other reward-based mechanisms [41,
93-95].

14.2.9 Bariatric Surgery

Bariatric surgery appears to be an effective treat-
ment for FA [96]. Recall that bariatric surgery is
indicated and highly effective for people with
severe obesity, inducing significant weight loss in
the majority of patients, and that the weight loss is
more often than not maintained over years [97]
(Chap. 2). Surgery-induced weight loss is also
associated with remission of FA symptoms [98—
100]. In one study, the proportion of individuals
meeting criteria for a FA diagnosis reduced to 2%
post-surgery from 32% pre-surgery [97, 100].
Another long-term follow-up study found that the
rates of FA reduced from 58% to 7% at 6 months
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although there was some rebound in FA rates later
on, with rates of FA up to 14% at 12 months after
surgery [97, 101]. A third study also showed some
evidence of FA resurgence after long-term follow-
up: FA was identified in 41% and BE in 48% of
individuals before sleeve gastrectomy (all FA
patients also had BE), and at month 3, FA was
seen in 10% of patients and at month 6, 7%.
However, at month 12, 29% of patients met FA
criteria again. BE, however, was still lower than
baseline at all time points (17% at month 12) [96].
The group of women with FA had lower weight
loss outcomes and a higher average body mass
index (BMI) at month 12 as well [96, 102].

Several scientific studies have uncovered pos-
sible mechanisms for the beneficial effect of sur-
gery on FA symptoms which we review in Chap.
10 in detail. In brief, surgery causes reversal of
dopamine receptor downregulation in the stria-
tum and hyperreactivity to food cues, restores the
brain-gut-microbiome axis imbalance, and damp-
ens excessive dopamine release to sweet con-
sumption and food reward.

14.3 Subtyping and FA Treatment
Matching

Obesity is increasingly recognized as a heteroge-
neous condition [103, 104], and experts believe
that there are likely many different reasons why
people gain excess weight. The same is likely
true of BED and bulimia nervosa [39]. One
important theme in obesity and ED research is to
better identify and understand possible subtypes
[103-106] which could then segue into studies to
identify which treatments work best in which
subtypes, in order to match treatments to the indi-
vidual’s particular needs [103, 104, 106, 107].
Indeed there is great variability in the degree
of weight change in obesity and ED clinical trials
[39, 103, 104], with some individuals gaining
and others losing large amounts of weight, and by
doing mean effects, rather than identifying sub-
groups more likely to respond, current analyses
are potentially masking hidden benefits of our
treatments. This push to identify subtypes is in
line with efforts to utilize more “precision-
medicine” across all fields [108, 109].

14.3.1 Within-FA Treatment
Matching

One possible way to look for treatment matching
effects is to explore whether or not different sub-
groups exist within the population of those with
an FA diagnosis. Subgroups could be defined by
co-occuring disorders, or by traits and vulnera-
bilites (e.g. by those more driven by food cues
versus negative affect versus those with impul-
sivity issues). Indeed, we can probably already
start making some of our management deci-
sions in this way. For example, we can choose
medicines based on comorbidities as discussed
above. If someone has comorbid depression or
anxiety, we could prescribe a selective serotonin
reuptake inhibitor; if they have comorbid alcohol
use disorder, we might prescribe topiramate or
zonisamide; if they have comorbid ADHD, we
might prescribe lisdexamfetamine or bupropion;
if they have comorbid PTSD, we might prescribe
prazosin; or if the person with FA is obese or has
type II diabetes, we might prescribe a GLP-1
agonist. Although rTMS is not approved for the
treatment of obesity or EDs, in the case of some-
one with treatment-resistant MDD or OCD (two
diagnoses for which there are commonly utilized
FDA-approved rTMS stimulation protocols [49,
50]) who also has comorbid FA, we could be
more inclined to refer for rTMS treatment. For
those that are especially sensitive to the effects of
food cues, abstinence (which will promote faster
extinguising of conditioning), and naltrexone
or topiramate (which reduce the power of cues to
trigger food-seeking) might be especially useful.
For those that struggle with negative reinforce-
ment based eating or comfort eating, SSRIs, inter-
personal therapy, social support and sleep might
be especially useful. For those that go through
severe food withdrawal, time “clean” might be
strongly encouraged. For those with high lev-
els of impulsivity, exercise, sleep, medications
like lisdexamfetamine, bupropion and topiramate
(which are known to improve impulse control),
and psychotherapies like DBT and ACT may be
good to emphasize.

An intriguing recent study identified three sub-
types of FA [98]: a dysfunctional group, Cluster 1,
characterized by the highest ED severity and psy-
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chopathology, for which authors propose treat-
ment focused on ED symptomatology and FA only
secondarily; Cluster 2 with better levels of func-
tioning, but the highest levels of FA for which
authors proposed treatment could target FA
aggressively, focusing on reward related processes
and conditioning, perhaps encouraging a more
restrictive food plan; and Cluster 3 with a high
prevalence of obesity but more grazing behavior
than bingeing for whom authors suggested that
focusing on reduction in BMI first might then lead
to reductions in FA and craving and/or that this
group could be a surgery target [98].

Another recent article examined external eat-
ing (cue-driven and dependent on positive rein-
forcement mechanisms) and emotional eating
(related to negative reinforcement), modeling
these as different constructs [33]. This may, inci-
dentally, map onto a growing body of work in the
alcohol literature by researchers examining moti-
vations for drinking and which shows that those
that drink for reward may be in a separate cate-
gory from those who drink for relief of negative
affect and out of habit (the latter two motivations
overlap) [110]. This categorization is likely to
apply in FA. For example, in other work in FA,
authors found that impulsivity contributes
directly to external eating, whereas depression
and alexithymia as well as impulsivity contrib-
uted to emotional eating [33]. Furthermore,
weight loss resulted in reductions in external eat-
ing over time, but emotional eating did not remit
[33, 111, 112]. It is also theorized that the alexi-
thymia may contribute to impulsive overeating
via an additional inability to read visceral sensa-
tions [33]. These findings would imply that peo-
ple who suffer from emotional eating should
engage in some deeper therapy work and work to
help them identify their emotions and/or consider
psychiatric evaluation for medication treatment
to reduce risk of relapse, whereas those with
external eating might best focus on weight loss,
avoiding foods and triggers. Both might benefit
from medications or interventions (e.g., exercise)
that reduce impulsivity.

Another subgroup within FA populations
might be those with a history of trauma or high
levels of stress. Studies show that food addiction

is a mediator of psychological distress [113] or
perceived stress [114] and BMI. FA is also a
mediator of early life adversity (ELA) on obesity,
[3, 115-117]. These findings would indicate that
targeting FA as soon as it develops holds promise
for people with stress and trauma as it could pre-
vent obesity later on. Early intervention for ELA
may prevent obesity since usually the FA and
obesity develop later in life or the trauma might
be a target of treatment that could help reduce
BMI. The same kinds of relationships are seen
for ED symptoms in that childhood maltreat-
ment, especially physical neglect and physical
abuse, was associated with higher global ED
severity scores, and this effect was mediated by
FA scores [118]. This would imply that targeting
FA in people with a history of trauma early could
prevent ED development and/or might also
reduce ED symptoms in those who have already
developed it [119, 120] and further emphasizes
the importance of providing trauma treatment to
prevent and promote recovery from obesity and
EDs and FA alike.

Finally, female gender was a predictor of
severe food addiction, and high reward sensitiv-
ity was significantly associated with more severe
FA symptoms in females [98, 121]. This is con-
sistent with what’s seen in females with SUD
deemed “telescoping” which is believed in part to
be due to estrogen enhancing dopaminergic activ-
ity (and therefore conditioning process etc.).
Theoretically women could require more atten-
tion to dopamine-mediated processes such as
reward and conditioning, and treatments target-
ing these processes over others might be useful.

14.3.2 Using FA as a Treatment
Matching Variable for Patients
with Obesity and BE

FA started off as a concept to explain a potential
subtype of obesity [98, 120, 122, 123] that might
provide more information than the presence or
absence of a comorbid BED or bulimia ner-
vosa diagnosis. And using the presence of FA to
identify a subtype of obesity which might be
more responsive to treatment with addiction-like
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models including abstinence-based approaches
and brain-based interventions holds promise.
Those with a diagnosis of FA might be more sus-
ceptible to highly processed foods, too [124].
Although not yet studied, people with FA would
also be expected to respond to MI more than
those without, given the robust effects of MI in
SUD populations. Although BED did not moder-
ate outcome to MI (which was less effective than
nutritional psychoeducation) [30], one wonders
if FA diagnosis might. Unfortunately, very little
has been done in this area, and more research is
needed. There are no studies (clinical trials) look-
ing at food addiction as a predictor of outcome to
particular diets, psychosocial interventions, or
medications. FA also seems like an excellent
potential matching variable for studies looking at
the effects of more restrictive diets on treatment
outcomes in individuals with BED and obesity to
answer questions about in whom a more restric-
tive diet is safe and in whom it is not.

A few studies do deserve mention, however,
showing poorer response to treatment with those
with FA in response to standard treatment. One
study showed that women with FA had less favor-
able weight loss outcomes and BMI post sleeve
gastrectomy at year one [96, 102]. In another study,
FA was found to be a mediator in the relationship
between ED severity and treatment outcome [125]
indicating that those with higher FA symptoms
were less likely to respond to the standard ED treat-
ment provided in that study. Finally in an interven-
tion study among women with bulimia, those with
higher FA severity at baseline were less likely to
obtain abstinence from binge-purge episodes fol-
lowing treatment [3, 126]. If nothing else, it is clear
that patients with FA should potentially be watched
more closely and given more intensive initial inter-
vention than those without.

14.4 Conclusion

There is currently a paucity of research into
non-nutritional treatment of patients with
FA. However, there is a growing body of prelimi-
nary evidence to support a number of possible
treatment options, many of which have been

borrowed or adapted from current treatments for
SUDs, EDs, and obesity. Additionally, combining
several treatment modalities may provide addi-
tive or synergistic benefit to selective patients.
Considering an individual patient’s unique symp-
toms and comorbidities will provide practitioners
guidance in determining the best course of treat-
ment for their patients.
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