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Abstract

Purpose of Review Controversy surrounds the construct of food addiction. The current review examines neurobiological evi-
dence for the existence of food addiction as a valid diagnosis.

Recent Findings Recent neuroimaging studies suggest significant overlap in the areas of the brain that are activated in relation to
both food and drug addiction. Specifically, areas of the brain implicated in executive functioning (e.g., attention, planning,
decision-making, inhibition), pleasure and the experience of reward, and sensory input and motor functioning display increased
activation among individuals with symptoms of both food and drug addiction.

Summary Proposed symptoms of food addiction mirror those comprising other substance use disorder diagnoses, with similar
psychological and behavioral sequelae. Results of neuroimaging studies suggest significant overlap in the areas of the brain that
are activated in relation to both food and drug addiction, providing support for continued research into the construct of food
addiction.

Keywords Foodaddiction - Addictive disorders - Neuroimaging - Highly palatable foods - Highly processed foods - Binge eating -

Neurobiological effects - Nutrition - Eating behavior - Compulsive eating - Reward - Craving

Introduction

Over the past decade, the concept of “food addiction” has
become a topic of both increasing interest and debate. In
2009, Gearhardt, Corbin, and Brownell [1] published the
Yale Food Addiction Scale (YFAS), a questionnaire designed
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to evaluate the similarities between excessive consumption of
certain foods and criteria for substance dependence, as defined
in the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-1IV) [2]. Since the preliminary valida-
tion of this instrument, studies on the concept of food addic-
tion have increased exponentially, with over 1000 peer-
reviewed papers published in the past 5 years. This surge in
research has produced evidence suggesting that some people
may experience addictive-like responses to certain foods, par-
ticularly processed foods that are high in fat and/or sugar [for
reviews, see 3¢, 4¢¢]. The current literature on food addiction
includes a variety of study populations and methodologies,
including the use of both behavioral and neurobiological mea-
sures. This review specifically summarizes the most recent
neurobiological studies examining the link between food
composition and behavior with addictive-like responses in
the human brain.

Search Strategy and Selection Criteria

The “all databases” option in EBSCOhost was used to search
for peer-reviewed original research articles published between
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2014 and 2019. Search terms used included “food addiction”
and “brain.” The search produced 1223 articles, which was
reduced to 90 after elimination of irrelevant or duplicate arti-
cles. Criteria were then refined to include only studies mea-
suring brain activity in human subjects, resulting in 15 final
articles. Findings were organized by the brain area/function
that was examined in each study and are presented according-
ly below. The characteristics of included studies are described
in Table 1.

The majority of studies related to the association between
food composition and addictive-like effects in the brain tested
the effects of foods high in sugar (e.g., chocolate milkshake,
sweetened drinks, chocolate cake) or processing (e.g., high-
sugar/high-fat “snacks,” hotdogs) on brain activity in areas
related to control/self-awareness and pleasure/reward, with
some also including areas related to visual/sensory input and
motor functioning. Of the studies included in this review, 11
included adult samples, 3 included children, and 1 included
both adults and children.

Areas Related to Executive Control, Inhibition,
and Self-Awareness

Findings from multiple neuroimaging studies have suggested
a link between individual variables associated with food ad-
diction (e.g., body weight status, compulsive or binge eating
behaviors, food composition, YFAS symptoms) and neuro-
logical activity in areas of the brain associated with executive
control, inhibition, and self-awareness. In general, these re-
sults mirror the findings from studies examining neurological
activity in other substance use disorders (SUDs). For example,
Imperatori and colleagues conducted an electroencephalo-
graphic (EEG) study comparing changes in brain wave pat-
terns between overweight/obese adults with three or more
symptoms of food addiction on the YFAS (n = 14) compared
to those with fewer than three symptoms (n = 14) after a taste
of chocolate milkshake [5]. The authors observed that partic-
ipants with three or more food addiction symptoms showed
increased theta power in the right inferior frontal gyrus and
increased delta activity in the right middle frontal gyrus (i.e.,
areas associated with a loss of inhibitory control) [6, 7] com-
pared to controls. Furthermore, participants with three or more
YFAS symptoms also had increased functional connectivity in
the alpha and theta bands of the fronto-parietal areas (i.e.,
areas associated with internal attention processes) [8], which
in turn was positively correlated with total number of YFAS
symptoms. According to the authors, these responses were
similar to other findings that have suggested a role for alpha,
theta, and delta frequencies in the context of substance use
disorders, particularly with regard to craving and withdrawal
[5, 9, 10]. For example, Reid and colleagues observed
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increased frontal theta and delta power in response to cocaine
imagery among participants with cocaine dependence [11].

Schulte and colleagues published a functional magnetic
resonance imaging (fMRI) study analyzing brain responses
to images of highly processed foods [12]. The participants
(44 women with BMIs in the overweight or obese ranges)
participated in a cue-reactivity task in which they were shown
pictures of household objects (control), minimally processed
foods, and highly processed foods. While viewing the images,
participants were asked to think about how much they wanted
the item shown. The authors compared results between wom-
en who met YFAS 2.0 criteria for moderate-to-severe food
addiction (n=20) and those who did not (n =24). Results
indicated that women who met YFAS 2.0 criteria for food
addiction had elevated activity in the superior frontal gyrus
(i.e., an area associated with executive functioning and poten-
tially craving among individuals with substance use disorder)
[13, 14] when exposed to images of highly processed foods
but showed reduced activity in response to minimally proc-
essed food images. Women who did not meet the criteria for
food addiction displayed the opposite results. The authors
concluded that women who meet criteria for clinically signif-
icant food addiction symptoms on the YFAS 2.0 experience
unique brain responses to highly processed foods, similar to
what is observed among individuals with SUD, when com-
pared to women who are overweight or obese but not addicted
to food.

Simon and colleagues also used fMRI to compare women
who engage in binge eating (i.e., meet criteria for binge eating
disorder or bulimia) to healthy controls [15]. They found in-
creased activity in the prefrontal and orbitofrontal cortices
(i.e., areas associated with executive functioning, including
behavior regulation) [6] in response to a food reward task
among the women who engage in binge eating compared to
controls. Similarly, Kahathuduwa and colleagues conducted a
3-week randomized controlled trial (n =32 adults with obesi-
ty) to compare the effects of a diet including only meal re-
placement shakes to a calorie-matched, portion-controlled sol-
id food diet [16]. The variables of interest included fMRI food
cue reactivity, fMRI functional connectivity, and other mea-
sures (e.g., YFAS, weight, cravings). The authors found that
the liquid-only diet produced greater food cue reactivity in the
bilateral dorsolateral prefrontal cortex and orbitofrontal cortex
regions compared to the non-liquid, calorie-matched diet, con-
cluding that this may reflect greater executive control in the
areas of the brain that regulate food reward and ingestion.

Guzzardi and colleagues used PET scans to assess brain
responses to food cues among 36 women with BMIs of
25 kg/m? or greater (i.e., women in the overweight or obese
ranges) [17]. The authors tested the women before and after a
3-month diet consisting of three meals and two snacks that
totaled up to 1600 kcal/day (50% carbohydrates, 30% fats,
and 20% proteins). They compared participants with “high”
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Table 1 Characteristics of included studies
First author Region Sample Study type Food(s) tested Brain areas
(year)
Boutelle USA Twenty-three male and female Quasi-experimental Sucrose vs water Medial frontal gyrus, middle
(2015) children (10 with obesity, 13 frontal gyri, amygdala, bilateral
normal weight) insula, paracingulate gyrus, right
putamen, striatum, and the
medial, lateral frontal, and
temporal regions bilaterally
De Ridder New Zealand Eighty adult men and women (20 Quasi-experimental YFAS food addiction =~ Dorsal and pregenual anterior
(2016) normal weight; 46 with obesity; criteria cingulate cortex, posterior
14 with alcohol dependance) cingulate
Eisenstein USA Thirty-nine adult men and women Quasi-experimental Emotional eating, Striatal D2 binding
(2015) (22 with obesity, 17 without eating related to
obesity) reward
Feldstein USA Twenty-four male and female Cross-sectional Low- versus Orbitofrontal cortex, inferior
Ewing youth (1419 years old) with high-calorie drinks frontal gyrus, other temporal and
(2017) overweight or obesity frontoparietal regions, nucleus
accumbens, right amygdala,
central operculum, right
post-central gyrus, superior
parietal lobe, left occipitofrontal
cortex, bilateral middle/superior
temporal gyrus
Geliebter USA Twenty adult women (10 with Quasi-experimental High-energy and Dorsolateral anterior cingulate
(2016) binge eating, 10 without binge low-energy food cues  cortex, anterior cingulate cortex
eating; half healthy weight and
half with obesity)
Guzzardi Italy Thirty-six premenopausal, Quasi-experimental Diet: 1600 kcal/day Orbitofrontal cortex, temporal
(2018) overweight women (50% carbohydrates, cortex, prefrontal cortex,
30% fats, and 20% hypothalamus, thalamus,
proteins) midbrain, putamen
Cues: Palatable food
(e.g., chocolate cake)
Dietary recall: Lipid
consumption
He (2014) USA Twenty-three healthy adolescents ~ Cross-sectional High-fat/high-sugar Left superior frontal gyrus, left
and young adults snacks versus frontal pole, right insular cortex,
vegetables ventral striatum
Imperatori Italy Twenty-eight men and women Quasi-experimental Chocolate milkshake Right inferior frontal gyrus, right
(2015) with overweight or obesity middle frontal gyrus,
frontoparietal areas, right insula
Jastreboff USA Thirty-eight male and female Blinded cross-over Glucose versus Prefrontal cortex, hypothalamus,
(2016) adolescents (24 with obesity, 14 design fructose-sweetened ventral striatum
without obesity) drinks
Kahathuduwa USA Twenty-eight adult men and Randomized Meal replacement Bilateral dorsolateral prefrontal
(2018) women (19-60 years old) with control trial shakes versus cortex, orbitofrontal cortex,
obesity calorie-matched solid  anterior cingulate cortex, left
food diet insular cortex, bilateral nucleus
accumbens, amygdala, primary
motor cortex
Kilpatrick USA Twenty-two adult women (11 with Quasi-experimental Sugar versus Truvia Brainstem vagal pathways,
(2014) obesity, 11 without obesity) hypothalamus, nucleus tractus
solitarius, putamen, cerebellum
Kroemer USA Thirty-four men and women age  Longitudinal Milkshake and pasta Nucleus accumbens
(2016) 40 and older (representing a
healthy Western population)
Schulte (2019) USA Forty-four adult women with Quasi-experimental Highly processed foods Superior frontal gyrus

Simon (2016)

Germany

overweight or obesity
Fifty-seven patients with

“bulimic-type” eating disorders

(27 with binge eating disorder;

Quasi-experimental

Reward task involving
either money or

Posterior cingulate cortex,
prefrontal cortex, orbitofrontal
cortex
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Table 1 (continued)

First author
(year)

Region Sample

Study type

Food(s) tested Brain areas

29 with bulimia nervosa) and 55
healthy matched controls

Smith (2018) USA Twenty adult men and women

Quasi-experimental Healthier foods

sweet/salty snacks,

beverages, and fruits

Dorsal anterior cingulate cortex,
compared to less anterior insula
healthy foods (e.g.,

shrimp versus

hotdog, salad versus

cheeseburger)

(3+ symptoms) versus “low” (<3 symptoms) scores on the
Yale Food Addiction Scale. At baseline, the authors reported
observing a significant inverse relation between orbitofrontal
activity and hunger ratings and YFAS severity in the high-
YFAS group, as well as positive correlations between lipid
consumption (measured by 24-h dietary recall) and brain ac-
tivity in the orbitofrontal cortex, temporal cortex, and prefron-
tal cortex. However, after maintaining the prescribed diet for
3 months, the groups no longer displayed differences on any
of the measures. They concluded that, while YFAS scores can
distinguish differential responses in the brain to food cues,
these differences may be eliminated through dietary changes.

He and associates used fMRI to test the relations between
neural responses to the decision component of the Iowa
Gambling Task, and dietary choices (high-fat/high-sugar
snacks versus vegetables) reported on a food frequency ques-
tionnaire [18]. The sample included 23 healthy young adults
and adolescents (ages 14-21). The authors found significant
associations between dietary choices and brain responses dur-
ing an affective decision-making task, such that greater vege-
table intake correlated with greater activity in the left superior
frontal gyrus, while greater intake of high-fat/high-sugar
snacks correlated with reduced activity in the left frontal pole
(i.e., an area associated with functions such as cognitive flex-
ibility and motoring action outcomes) [19]. The authors con-
cluded that different foods may be associated with an imbal-
anced response in the brain that affects both decision-making
processes, similar to what is observed in individuals with other
addictions.

Jastreboff and colleagues used fMRI to measure 38 adoles-
cents’ neural responses to two different drinks, sweetened
with glucose versus fructose (two different types of sugar),
respectively [20]. The authors found that, in response to glu-
cose, adolescents with obesity had decreased perfusion in the
prefrontal cortex, whereas adolescents without obesity had the
opposite response. After fructose ingestion, adolescents with
obesity again had decreased perfusion in the prefrontal cortex.
The authors concluded that adolescents with obesity may have
reduced executive control (prefrontal cortex) in response to
consuming either of these two sugars.
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In a sample of 24 adolescents, Feldstein Ewing and asso-
ciates used fMRI to examine (1) brain responses to low- ver-
sus high-calorie drinks, (2) the associations of those responses
with other variables such as BMI and insulin resistance, and
(3) the relation between self-reported food addiction symp-
toms and brain responses to a cue-exposure task [21]. For
high-calorie beverages, the researchers observed an increased
BOLD response in the orbitofrontal cortex, inferior frontal
gyrus, and other temporal and frontoparietal regions. The au-
thors reported that these brain responses to high-calorie drinks
paralleled those seen in addiction neural pathways. Contrary
to their predictions, however, there was no relation between
self-reported food addiction symptoms and brain activation.

Finally, Boutelle and colleagues analyzed fMRI brain dif-
ferences between children (ages 8—12), with and without obe-
sity, while tasting sucrose and water [22]. Among children
with obesity, the researchers observed greater activation in
the medial frontal gyrus and middle frontal gyri to sucrose
(sugar) compared to water. Children without obesity had the
reverse response, such that these areas of the brain responded
more to water than to sucrose. The authors also found that
children with obesity recruited the medial, lateral frontal,
and temporal regions bilaterally, compared to children without
obesity.

Taken together, these findings suggest that brain processes
involved in activities such as executive control, inhibition, and
self-awareness can be affected by food cues and diet and that
these effects may be different among those with higher weight
status and/or binge- or addictive-like eating. Specifically,
highly palatable/processed foods (e.g., high-sugar snacks,
sweetened beverages) affect these areas differently than min-
imally processed foods (e.g., vegetables) in individuals with
or without problematic eating behaviors. Furthermore, adults
who report addictive-like or binge eating behaviors also ap-
pear to have opposite brain responses in these areas in re-
sponse to highly palatable foods, compared to those who do
not report these behaviors, and children with obesity may
experience different responses compared to those without.
Notably, two studies suggested that dietary changes may be
able to reverse these effects in adults.
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Areas Related to Pleasure and Reward

Similar to the aforementioned findings regarding the link be-
tween food addiction symptoms/correlates and brain areas as-
sociated with executive functioning and self-control, studies
examining areas of the brain associated with pleasure and
reward also demonstrate differential responses according to
diet, weight status, and eating behaviors. Imperatori and col-
leagues’ study found that chocolate milkshake tasting pro-
duced not only changes in the right middle and right inferior
frontal gyri but also in the right insula, an area typically asso-
ciated with both pleasure and decision-making in the context
of drug addiction [5, 23]. Similarly, in their study of adoles-
cents and young adults, He and associates found that greater
vegetable intake was associated with reduced activity in the
right insular cortex during a decision-making task [18].
Greater intake of high-fat/high-sugar snacks, however, corre-
lated with increased activity in the right insular cortex and
ventral striatum (i.e., areas associated with reward and plea-
sure) [23, 24].

Jastreboff and colleagues found that adolescents with obe-
sity had increased perfusion in the hypothalamus (i.e., associ-
ated with appetite and homeostasis) [25] in response to glu-
cose, while those without obesity did not [20]. Furthermore,
they reported that all adolescents in their sample had greater
perfusion responses to fructose in the ventral striatum com-
pared with the response to glucose consumption. Boutelle and
colleagues similarly observed greater activation in the amyg-
dala (i.e., an area associated with impulsive decision-making)
[6] and bilateral insula to both sucrose and water among chil-
dren with obesity, compared to controls [22]. In addition, chil-
dren with obesity had greater responses to sucrose compared
to water in areas such as the right amygdala and paracingulate
gyrus (i.e., associated with general reward processing among
individuals with substance dependence) [26], whereas in con-
trols these areas responded more to water than to sucrose. The
authors also found that children with obesity recruited the
right putamen (i.e., associated with processing of reward)
[26] more than controls; however, they did not have increased
responses in the striatum as the authors had hypothesized. In
an adolescent sample, Feldstein Ewing and associates also
found greater BOLD responses to high-calorie beverages in
the nucleus accumbens (i.e., another area associated with plea-
sure) [25] and right amygdala compared to a low-calorie bev-
erage [21].

Kahathuduwa and associates found that their liquid-only
diet also resulted in increased food cue reactivity in the fol-
lowing reward-related regions: the anterior cingulate cortex,
the left insular cortex, and the bilateral nucleus accumbens
compared to controls [16]. They also found that the interven-
tion was associated with negative food cue reactivity modula-
tion in the amygdala and nucleus accumbens. Guzzardi and
colleagues observed that, prior to their calorie-controlled

dietary intervention, the high-YFAS group had greater activity
in reward regions of the brain (i.e., the hypothalamus, thala-
mus, midbrain, and putamen) in response to palatable food
cues (e.g., chocolate cake) compared to the low-YFAS group
[17]. In addition, they found a significant positive correlation
between lipid consumption and activation in the thalamus,
hypothalamus, midbrain, and orbitofrontal cortex among the
high-YFAS participants. These differences disappeared post-
intervention.

Using fMRI, Kilpatrick and associates [27] investigated the
differential effects of consuming juice sweetened with sugar
versus Truvia (a zero-calorie sweetener derived from the
stevia leaf) on the brainstem vagal pathways and hypothala-
mus in women with and without obesity. They found that,
after consuming the drink with sugar, both groups showed
greater blood oxygen level-dependent fluctuations in the
highest frequency band of the nucleus tractus solitarius (in-
volved in visceral input and homeostasis) compared to Truvia.
Additionally, women with obesity (z = 11) had increased con-
nectivity between the putamen, cerebellum, and the right lat-
eral hypothalamus, along with weaker connectivity between
gustatory-related brain regions and homeostasis, compared to
women without obesity (n =11). Furthermore, women with
obesity gave lower self-reported taste ratings to both drinks
(which did not subjectively differ in taste) compared to wom-
en without obesity, suggesting that their perceived hedonic
response was lower. The authors concluded that women with
obesity may have enhanced coordination between the lateral
hypothalamus low frequency oscillations and those in the re-
ward centers and weaker coordination between the lateral hy-
pothalamus low frequency oscillations and those in the gusta-
tory and homeostatic regions of the brain.

Smith and colleagues examined activation of the dorsal
anterior cingulate cortex (i.e., associated with emotion and
reward-based decisions) [28], and its functional connectivity
with the anterior insula during a decision-making task [29].
Twenty adult men and women were shown two foods and
asked to “choose the healthier option” (e.g., hotdog versus
shrimp, cheeseburger versus salad) while undergoing fMRI.
The authors found that dorsal anterior cingulate cortex acti-
vation correlated with self-reported high-fat food cravings
and desire to eat. Additionally, participants who reported
greater self-control over eating were more likely to have neg-
ative functional connectivity between the dorsal anterior cin-
gulate cortex and the right anterior insula. The authors con-
cluded that these brain patterns suggest a “greater response
conflict” [29, p. 692] during a healthy eating decision-
making task, as well as identifying a significant relationship
between self-reported control over eating and the strength of
signaling from the body, mediated by the insula. In other
words, individuals who have weaker insula-mediated signal-
ing from their bodies may be more prone to feeling out of
control with their eating.
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Geliebter, Benson, Pantazatos, Hirsch, and Carnell com-
pared neural responses via fMRI to high-calorie and low-
calorie food cues in women with and without binge eating
disorder and with and without obesity [30]. Women with
binge eating, regardless of body weight, displayed hyper-
responsivity of the dorsal anterior cingulate cortex in the pres-
ence of highly palatable food cues. In previous studies, height-
ened anterior cingulate cortex reactivity has also correlated
with greater food addiction scores in the presence of a
milkshake [31], as well as in cocaine users when presented
with drug-related stimuli [30, 32]. Similarly, using fMRI,
Simon and colleagues found heightened activity of the poste-
rior cingulate cortex, as well as in areas of the orbitofrontal
cortex, in individuals with binge eating-related disorders dur-
ing a food reward task [15].

De Ridder et al. compared the EEGs of 14 individuals
with alcohol use disorder, 20 healthy weight individuals,
and 46 individuals with obesity who were further divided
into “low food addiction” risk (low-risk FA) and “high
food addiction” risk (high-risk FA) based on a median
split on the YFAS [33¢]. High-risk FA participants with
obesity displayed neural activity similar to individuals
with alcohol use disorder measured by EEG, including
activity in the dorsal and pregenual anterior cingulate cor-
tex and the posterior cingulate, among other areas.
Notably, anterior cingulate cortex activity in the low-risk
FA participants with obesity showed a different pattern,
which the authors concluded may suggest that individuals
with obesity and food addiction symptoms may have neu-
ral patterns that are distinct from individuals with obesity
without food addiction symptoms. Addictive-like eating,
therefore, may be a distinct phenotype present in select
individuals, as opposed in to the general population with
obesity.

Kroemer and colleagues’ longitudinal imaging study
suggested that variability in nucleus accumbens response
to highly palatable food stimuli may predict eating be-
havior and weight over time [34]. Participants (n=34)
underwent three fMRI sessions (hungry, fixed meal, ad
libitum using a milkshake) and were asked to rate their
hunger and fullness, provide anthropometric data and
blood samples, complete questionnaires, participate in a
“behavioral test” where they were presented with a
milkshake and pasta, and instructed to eat ad libitum.
Study procedures were replicated 1 year later. Results
indicated that greater variability in nucleus accumbens
response to milkshakes was associated with higher BMI
and higher variance in food intake and glucose levels.

Finally, Eisenstein and colleagues conducted a PET
scan study to investigate the relation between central
dopamine (D2) receptor binding, emotional eating, and
eating related to reward among 22 participants with obe-
sity compared to 17 healthy weight adults [35]. They

@ Springer

found that eating in response to negative affect positively
correlated with striatal D2 binding, independent of BMI
category (i.e., healthy or obese), suggesting that emotion-
al eating may be related to differences in dopaminergic
system functioning.

The above studies on reward and pleasure in addictive-like
eating suggest that these areas of the brain (e.g., ventral stria-
tum, nucleus accumbens, insula, cingulate cortex, etc.) are
differentially activated by food (i.e., increased activation with
highly palatable foods and drinks), weight status (i.c., in-
creased reward response to highly palatable foods among peo-
ple with higher weight status), and maladaptive eating behav-
iors (i.e., increased reward response to highly palatable foods
among people with problematic eating behaviors).
Importantly, differential reward responses to palatable foods
appear to be more consistently influenced by maladaptive eat-
ing behaviors (e.g., addictive-like eating, binge eating, emo-
tional eating) than by weight status.

Areas Related to Sensory Input and Motor
Functioning

Several studies also analyzed brain responses in areas
related to sensory input and motor functioning, due to
the significant roles of these areas in both eating behav-
iors and addictive disorders [e.g., 36, 37, 38, 39]. For
example, in their sample of adolescents, Feldstein
Ewing and colleagues found positive associations be-
tween BMI and brain responses in the central operculum
and right post-central gyrus [21]. They also found a link
between insulin resistance and brain responses in the
superior parietal lobe, left occipitofrontal cortex, and bi-
lateral middle/superior temporal gyrus. Taken together,
these results suggest that adolescents may display differ-
ing responses to high-calorie beverages in visual and/or
touch-related areas of the brain based on levels of insulin
sensitivity and BMI.

Similarly, in their study of overweight/obese women (de-
scribed previously), Guzzardi and associates used PET scan-
ning and found greater activity in the occipital cortex among
the high-YFAS group during food cue exposure at baseline
[17]. They also found a significant association between lipid
consumption and postcentral gyrus activity. Similar to the re-
sults described in the section on executive control/attention,
these differences also disappeared post-intervention. Finally,
Kahathuduwa and colleagues found that their liquid diet pro-
duced greater food cue reactivity in the primary motor cortex
compared to the control diet, which the authors concluded
may suggest increased “readiness to eat” [16]. This pattern
of findings related to sensory and motor areas of the brain also
appears to mirror the patterns of activation described in the
drug addiction literature.
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Conclusion: Neuroimaging Research Supports
the Construct of Food Addiction

At this time, “food addiction” remains primarily a theoretical
construct, which is not included as an official diagnosis in the
Diagnostic and Statistical Manual of Mental Disorders, 5th
Edition [40] or the International Statistical Classification of
Diseases and Related Health Problems, 11th Edition [41].
However, research continues to accumulate supporting the
food addiction phenotype observed in clinical practice.
Proposed symptoms for food addiction mirror those compris-
ing other substance use disorder diagnoses, with similar psy-
chological and behavioral sequelae. Further, as reviewed here,
neuroimaging studies suggest significant overlap in the areas
of the brain that are activated in relation to both food and drug
addiction. Specifically, areas of the brain implicated in exec-
utive functioning (e.g., attention, planning, decision-making,
inhibition) show similar patterns in both groups. Similarly, as
seen among individuals with substance use disorders, the plea-
sure center of the brain and areas associated with the experi-
ence of reward demonstrate heightened activity and increased
sensitivity among individuals with symptoms of food addic-
tion. Finally, the brain regions associated with sensory input
and motor functioning display increased activation among
individuals with symptoms of both food and drug addiction,
which may contribute to “triggers” or other cues that increase
their readiness to use the substance (whether food or drugs). In
summary, these findings provide support for continued re-
search into the construct of food addiction, with the goal of
developing diagnostic criteria that might be used in clinical
care to aid in assessment and treatment planning for individ-
uals suffering with this condition.
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